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Precisely, . , 


Stindard for (he entire ffleiric sjstem of lineal measurement 
is the international Prototype Meter, an itidio-platinutn bar 
on which the meter h defined as the distance between two 
specified points. In (be field of surgical sutures, D*G provides 
the standards by which quality and uniformity are measured. 
D&G sutures are the result of long experience and continuing 
research sciences. They can be relied on to possess the exact 
balance of characteristics required lo assure predictable results 
in the specific situations in which they are to be used. As a 
result, sutures bearingtheD&G name ate preferred throughout 
the surgical world. 
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SCANLAN NEEDLED SUTURES ... 5TILLE INSTRUMENTS 
IDEALLY SUITED FOR ^^tCfflcicCeCtaW^ 


ScanUn goiter futures, coDsistiog of a 30" 
length of sterile surgical gut, plain type A, 
DoD'hoilable, size 0 or 1, with a swaged-on 
faalf'circle.full.curved, round-bodied needle, 
are ideally suited for goiter surgery. Tbe 
single strand travels gently with least re* 
sistance and minimum traumatic effect upon 
the tissues. 

Each step ia processing Scanlan sutures 
is safeguarded by elaborate tests to iusure 
uniform size, pleasing flexibility and mazi- 


mum strength. Positive sterility is assured 
by high heat sterilizing verified by bacteri* 
ological tests. 

Scanlau sutures and Slille instruments are 
a combination that enhances the skill and 
tbe confidence of the surgeon. 

The world-famous Slille instruments, pro* 
dueed by master craftsmen in the A. B. 
Stille^Werner factory, Stockholm, Sweden, 
are exclusively imported by Ohio Cliemical. 
ftfail the coupon for descriptive literature. 
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Dermatome skin grafts ore of precisely uniform 
thickness, cut at any predetermined level Including 
true deep intermediate grafts. Sheets of skin up 
to 4 X 8 inches can be taken from ony port of the 
body in amounts hitherto impossible, enabling the 
use of grafts In certain cases In which successful 
results have formerly been Impossible to obtain. 

The Dermatome consists of the precision turned 
drum, the cutting blade held at calibrated dis* 
tances from the drum, and the supporting cradle. 
Its operation is simple and efficient, and greatly 
enlarges the scope of the field for skin grofting. 

The complete set includes the Dermatome, two 
special steel knife blades, one honing handle for 
the blades, and one pint of special skin cement. 
(A special wood carrying and storage case for the 
set is also available at $7.50} 


PRICES 

Dermatome $125.00 

2 Special Knife 

Blodes 10.00 

Knife Handle for 

honing 4.50 

Special Skin Cement, 

pint hSO 

Total $141.00 


Place Your Order Now For Early Delivery 


V. Mueller and Company 

F/ne Insfruments For Svrgsry Since J8?S 

408 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 


[ 6 ] 



VOLUME 83 


August, 1946 


NUMBER 2 


CONTENTS 

The Fate of Preserved Heterogeneous Grafts of Fascia When Transplanted into Liv- 
ing Human Tissues. JacohChandy,M.B.,B.S.,M Sc., Philadelphia, Pennsylvania' 145 

Peritonitis of Appendiceal Origin Treated with Massive Doses of Penicillin; Report 
of 50 Cases. George Crile, Jr., Af.D., F.A.CS., Commander, M.C., US.N.R., 
Cleveland, Ohio 150 

Torsion of the Spermatic Cord. Lcandcr W. Riba, M.D., F.A.CS. , Lieutenant 
Colonel, M.C., A.US., Chicago, Illinois, and Carl J. Schmidlapp, M.D., 
F.A.CS., Captain, M.C., Cincinnati, Ohio 163 

Experimental Study on Liver Function Tests. Carlos A. Tanturi, Juan F. Canepa, 
Ricardo Bay, and Roberto F. Banfi, Buenos Aires, Argentina 171 

Surgical Treatment of Pancreatic Cysts. Ralph Adams, M.D., F.A.C.S., and 

Randal A. Nishijima, M.D., Boston, Massachusetts ' 181 

Severe Burns: Clinical Findings with a Simplified Plan of Early Treatment. Robert 
Elman, M.D., F.A.CS., C. R. Merry, MJD., Celsus E. Beguesse, M.D., and 
Raphael Tisdale, M.D., St. Louis, Missouri 187 

Next /o/nv ifacicatx, 

M.D., M.R.CS. {Eng.), F.A.CS., F.R.CS. {Can.), Winnipeg, Canada 200 

One Stage Tubed Abdominal Flaps; Single Pedicle Tubes. Darrel T. Shaw, M.D., 
F.A.C.S., Major, M.C., A.U.S.,Cleveland, Ohio, and Robert L. Payne, Jr., M.D., 
Major, M.C., A.U.S., Norfolk, Virginia 205 

The Effects of Certain Drugs on the Sphincter of Oddi. Norman IV. Thiessen, M.D., 

F.A.C.S., Lakewood, Ohio 210 

Liposarcoma of the Female IMammary Gland. Arthur Purdy Stout, M.D., and Max 

Bernanke, M.D., New York, New York 216 

Deformations of the Skull in Head Injury Studied by the “Stresscoat” Technique, 
Quantitative Determinations. E. S. Gurdjian, M.D., F.A.CS., and H. R. 
Lissner, M.S., Detroit, Michigan 219 

Spontaneous Rupture of the Esophagus. E. L. Eliason, M.D., F.A.C.S., and R. F. 

Welty, M.D., Philadelphia, Pennsylvania 234 

CONTENTS CONTINUED ON PACE 5 

[3] 






VOLUME 83 September, 1946 NUMBER 3 


■ CONTENTS 

Unusual Metastatic Manifestations of Breast Carcinoma. I. Metastasis to the 
Mandible with a Report of Five Cases. Frank E. Adair, M.D., F.A.C.S., and 
Julian B. Herrmann, M.D., New York, Neio York 289 

The Pelvic Floor in Parturition; Richard M. 11. Power, M.Sc., M.D., C.M., 

F.A.C.S., Montreal, Canada 296 

An Evaluation of Certain Drugs Used to Maintain Blood Pressure during Spinal 
Anesthesia; Comparison of Ephedrine, Paredrine, Pitrcssin-Ephedrine and 
Methedrine in 2500 Cases. Robert D. Dripps, M.D., and Margery Van N. 
Deming, M.D., Philadelphia, Petmsylvania 312 

The Use of Tyrothricin in Surgical Infections. Donald D. Kozoll, M.D., Karl A. 
Meyer, MJ>,, F.A.C.S., William S. Hoffman, Ph.D.f M.D., and Seymour Le- 
vine, M.A., Chicago, Illinois ' •. 323 

The Identification of Clostridium Wclchii in Mixed Cultures and Debrided Tissue 
and Determination of Sensitivity of the Organism to Penicillin. George Heller, 
Captain, Sn.C., A.U.S., Brooklyn, New York, Monroe E. Freeman, Major, 

Sn. C., A.U.S., Nathaniel IL Shape, Technical Sergeant, Medical Department, 
A.U.S., Robert II. Kindrick, Technical Sergeant, Medical Department, A.U.S. . 343 

Repair of Vesicovaginal Fistula Caused by Radiation. Gray H. Twombly, M.D., 

and Victor F. Marshall, M.D., F.A.C.S., New York, New York 348 

Mandibular Tumors: a Clinical, Roentgenographic, and Histopathologic Study. 

Louis T. Byars, M.D., F.A.C.S., St. Louis, Missouri, and Bernard G. Sarnat, 

M.D., Chicago, Illinois 355 

The Cherney Incision as Applied to the Surgery of the Lower Ureter and Bladder. 

Donald R. Smith, M.D., San Francisco, California 364 

The Exposure of High Lesions of the Sciatic Nerve. Ian Aird, Ch.M., F.R.C.S- 

{Ed.), Edinburgh, Scotland 3^9 

CONTENTS CONTINUED PAGE 5 

[31 





CONTENTS FOR SEPTEAIBER, 1946 — Continued 


Cineplastic Forearm Amputations and Prostheses. B. K. Rank, Lieutenant Colonel, 

A.A.M.C., and G. D. Henderson, Major, A.A.D.C V 373 

The Effect of Pulmonary Resuscitative Procedures upon the Circulation as Demon- 
strated by the Use of Radioactive Sodium. Samuel A. Thompson-, .-M.D.] 
F.A.C.S., Edith H. Quimhy, Sc.Di, and Beverly C. Smith, M.D., F.A,C.S., New 
York, New York 387 

Cancellous Bone Grafts for Infected Bone Defects; a Single Stage Procedure. Wing ■ 
Commander Herbert M. Coleman, M.D., F.R.S.C. (Ed.), Major James E. Bate- . 
man, M.D., Gordon M. Dale, M,D^, and Captain Donald E. Starr, M.D. . : 392 

Outlet Pelvimetry; a Commentary, and the Presentation of a Pelvimeter for Meas- 
uring the “Symphysis and Sacral Biparietal Distance.” Herbert Thoms, M.D., ■ 

New Haven, Connecticut ! 399 


EDITORIAL •_ '-.V 

The Absorbable Hemostatic Agents. Hilger Perry Jenkins, M.D., F.A.C.S., 
Chicago, Illinois 403 

THE SURGEON’S LIBRARY— REVIEWS OF NEW BOOKS 

Diseases of the Adrenals. By Louis J. Soffer 407 Clinical Electrocardiography. By David 

A History of Medicine. By Douglas Guth- Scherf and Linn J. Boyd 407 

rie,, with introduction by Samuel C. Book-s Received 408 

Harvey 407 


CORRESPONDENCE 

The Rh Factor — Serologic Background and Clinical Application.— A Correction. S. 

Miles Bouton, Jr 408 

AMERICAN COLLEGE OF SURGEONS 

Clinical Congress to Be Held in Cleveland December 16 to 20 409 

INTERNATIONAL ABSTRACTS OF SURGERY 
Collective Review: Splenectomy, with Special Reference to Its Historical Back- 


ground. H. L. Pugh, Captain, M.C., US.N., Beihesda, Maryland 209-224 

Abstracts of Important Contributions in the Current Surgical Literature 225-312 

[5J 



>$•1970 


Jor ^Le Ortliopeclic ^un 


'^eon 



■$•1949 B$^1M] 


STANDARD, SPECIAL 

and 

NEW INSTRUMENTS 




>$-)4I« 


BS>1340 LANK Periosteal Kievaior. 
Plant. incijcs^ 

DS-T370 Ly\NE Elevator and Retractor. 

Tlicimpro$-cd model, 12 inches. 
BS-1366 Ortho|)cdic Rone Elevator and 
Retractor. A ncir, large, flat 
Made retractor uliicli can he 
hooked hack of the hone to re* 
tract tlie flap. It is c.specially 
convenient in deep incisions. 
Holds securely ivitli little effort. 
BS.1415 LAiMROTTE Rone Chisels. Very 


thin chisels for separating frac- 
tures. Available in three standard 
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as shoivn in the inset. 
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,5 to 8, as illustrated actual size. 
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tantalum \\ire suture material on all 
iury cases for the past year and have 
3 of them to look hack upon. I have 
alum v lrc for both buried and cutane< 
OM5 suturing. In this /airly large 
series of cases I have not yet seen 
any evidence of an)llnng but mini- 
mal tissue reaction. I have not }et 
iKad a single infection in any of the 
coses where tantalum wire W’as used 
in tlicse hand cases, which, to me, is 
quite remarkable because I am sure 
you will appreciate how difficult it 
is to obtain bacterial and phj’sical 
cleanliness in working with the 
hand of the factory worker.* ?? 
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mal tissue reaction. I have not yet 
had a single infection in any of the 
cases where tantalum wire was used 
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you will oppreciate how difficult it 
is to obtain bacterial and physical 
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LOCAL CHEMOTHERAPY OF WOUNDS 
Tissue Toxicity of Certain Antibacterial Substances 


EDWARD L. HOWES, M.D., 

I N this investigation the tissue toxicity o£ 
some of the newer antibacterial sub- 
stances is compared with their speed of 
action and fate in the tissues. The sub- 
stances tested were streptomycin, suUamy- 
lonS calcium penicillin, parachlorophenol, 
tyrothricin, and zephiran.* The results of 
local chemotherapy with two of the antibac- 
terial substances of low toxicity and rapid bac- 
teriocidal action will be presented. 

The antibacterial substances were tested 
for toxicity against cells growing in tissue cul- 
ture, for the amount of irritation caused to the 
conjunctiva of the eye, for their capacity to 
damage subcutaneous blood vessels, for their 
capacity to destroy muscle on injection, to 
cause peritoneal adhesions, and to influence 
the rate of wound healing. Their antibacterial 
activity was tested in the presence of blood 
against the common bacteria found in the 
flora of wounds. 

TISSUE CULTURE TESTS 

The tissue culture tests demonstrated the 
concentration which was toxic when constant- 
ly in contact with cells. The method employed 
has previously been described by Simms (12). 

The work described ia this paper was done under a contract, 
J^^raeaded by the Committee on Medical Research, between 
Office of SdentiBc Research and Development and Columbia 
Tissue culture work was done by Dr. Henry Simms, 
and Dr. Mary Parsley, Ph.D.*, technical asMsUnce fur- 
ni^ed bjr Janice Kleinsorge and Joan Kennedy. 

‘4-amino, a-methyl benzene sulfonamide hydrochlofjde ■» 

* in '’.homosulfanilamide = Mesudin. 

Uenyl triakyl ammonium chloride. 


F.A.C.S., New York, New York 

Its advantage is that the results were obtained 
against adult cells which possess growth re- 
quirements differing from embryonal cells. 

Epithelial cells and fibroblasts from adult 
animals were incubated in serum ultrafiltrate 
for 24 hours to keep them alive and they were 
then transposed to chicken plasma to grow. 
Some were grown directly in plasma. The sub- 
stances to be investigatedwere added in minute 
amounts either to the serum ultrafiltrate or 
the plasma as indicated in Table I. If the sub- 
stance was toxic, none of the cells grew or grew 
very poorly. If the substance was partially 
toxic, the growth of the cells was poor. 

Results of tissue culture tests. Bacteriocidal 
amounts of most of the known antiseptics 
killed cells. The complete data on these tests 
will be reported elsewhere by Simms and Par- 
sley (ii). Calcium penicillin, 100 units per 
cubic centimeter, was inert. Bacteriocidal 
concentrations of streptomycin andsulfamylon 
were only mildly inhibitory to cells. Strepto- 
mycin, 100 units per cubic centimeter, was 
inert, while 200 units were only moderately 
inhibitory. 

Previously, streptothricin was found to be 
slightly more toxic; 100 units being slightly 
inhibitory, while 200 units were definitely 
toxic. 

Sulfamylon, 0.15 per cent, was only moder- 
ately inhibitory while o.i per cent was toxic. 
On the other hand, zephiran (.oi%), para- 
chlorophenol (.001%), and tyrothricin (.05%) 
ivcrc toxic to cells. 
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TABLE I. f.nT,=;Ap^ 

Substances 

Stimulating 

Inert 

1 Inhibitory 

ddution but the tissues are very sensitive. 

Sulfamylon 

in 

3 



[ 05%-A 46 

^ Two or three drops of the solution to be 

* tested (Table II for concentrations) were 

placed in the eve of a rnhbit nnH « 

in- 

3 



oj^-F 44 

01%-E 40 

amount of saline in the opposite eye’. The im- 
mediate reaction of blood vessels was noted 

Streptomy- 

cin 


. 0 . 7 .'^’ 

■*”'® ml 

together with their condition 30 minutes later. 
Twenty-four hours afterward, the <!tntP nf thA 

St«pti> 

! 


>nl 

A 37 

01% ^**”**> blood vessels and the amount of edema were 
oliserved. 

** Results of eve tesls. The results are shnu-n in 

Tyrolhricin 




v% Table II. At their antibacterial conrentra- 

Parachloro- 

pbecol 




01% E, F 0 tions nearly all the substances and sometimes 
001% A 0 even the saline caused some immediate injec- 

Calcium 

ia 
“ 4 


A iM Eitr 


tion of the blood vessels. Parachlorophenol 
(0.25%) caused more immediate redness than 
the other agents. At the end of one-half hour 
most of the treated conjunctivae had returned 
to their normal appearance, while those treat- 
ed with calcium penicillin (200 units per c.c.). 

■nPI 




tyrothricin (0.05%) and parachlorophenol 
(’0.2^^) still showed slight rcdne.ss. After 24 

Zephiran 




-«»%A<» hours no abnormal reactions were observed 

01% A 0 with any of the antibacterial agents, indicat- 

Sui/adiufne 

'•r 

oSs% A tTS 


.eSj% A 5« 

»$% A S3 
ooi%Ait 

iog that except for causing a transitory reac- 
tion, none of them really injures the conjunc- 
tiva of the eye. 

MUSCLE INJECTIONS 

The injections in muscle indicated the capa- 
city of the agent to cause an inflaminatory 

reacuuu auu nurusis HI niuai.ic me 

UF - serum ulcrafilcfice A = tarta sbnb}asu oontact wth the tissucs ivas the interval be- 

X6 - 'a“^\ia! phyaioiopcat f - ^robll^u'*'* twecD the time of injcction and the absorption 

u - umt$'‘’“ ° "u«4^Tafto‘»”’iMrtr7s Of neutralization of the agent. 

tSsiV ** ‘^ " *' Five to to cubic centimeters of the various 

antibacterial substances was injected in the 
Thus zephiran, parachlorophenol, and ty- muscles of the leg of the rabbit. To eliminate 
rothricin, in the dilutions employed to inhibit error in locating the site later, the needle was 
the growth of bacteria, were toxic to cells when inserted anteriorly to the bone of the hind leg 

constantly in contact with them. Penicillin at a definite distance above the knee joint. In 

was inert while streptomycin and sulfamylon the opposite leg, the same amount of saline 
mildly inhibited the growth of cells. was injected. Twenty-four hours and 48 hours 

later the animals were killed and the tissues 
EVE TESTS were examined grossly and microscopically. 

The eye tests indicated the concentration of In order to be certain of the identificatira of 
agent which would be irritating to the delicate theinjectedsite in the animals living for 4 
tissues of the conjunctiva. Vasodilatation, and i week, a long incision was made unaer 

edema, and exudate are produced if the sub- asepticprecautiontbroughtheskinoftheba^. 

stances are irritating. Contact with the tis- The points of injection were marked wi s 



“sil'siji, 

-iJdjcj, 
sitte ftj , 
"Si'Blii 

j"Cjjfesi'V 

i 

ifojffitj : 
/wffiibs 

to/’W ‘ 

cff'ds /' 
life/ 

f/aiflf I 

■M- I 

TfJ ; 

w , 

;;; - 

;?/ 


' f 


^P'ui-esintu . 

^ f'^movcrf ^ sutur^., ''SSUc 
biopsy, “ "■^subse- 

sS»S«PS-»sSl;? 

•^5-?SH5S-S 
£S?;iS5-is«s? 


~d3f3KS-f' 

and ;oS|!“ ““dat/o^ ^f" ^asionall^ 

nar, .1''">fflarv , and 

p^^dtld"' and 

w" aS’”" stbs{;i£^ 


For /oca/ ®®«OTOi;napC®'*^®= 

:&£S|^s^SS 

S;;^ S2~-. a i«;«« ! E 

trah^ed, this fZa/^jsn resf- 

^“Clion. Thk^P^'>'^t,d /;y a /"'‘pc/er/a/ 
P«ad and dc/av.fT^''^ “f ‘^nan^.'Sn body 
amount of /„fl “^'-d "i direct pron « dis^- 

port/on in 


Substance 

C»Uvumpen\c.Ui«t’» 

Vtrcc. 

5 ullifn>'®‘' 

jtrtptomvc'nj'^ 

i.pWranr*®®'’ 


S«n»'! •{reberi'K'^.^J^u^t^ 

l___— -— 

___ — \ ___— ■'"'■'TLtour^'^'i' I streaVed®* 



HOWTS: LOa\L CHEMOTHEK^VPY OF TOVN'OS 


5 


TABLE I\*.— SULFAITYLON* 5 PEE CZ^T— 
10 iONXTE COJvTACT 


Dl!S ^ 
fwt 

St-tla cf bicieria 

IsYiSlicm 
cl prowth 
in area 
coatacteJ 
by paper 

aSsit 
this area 

S-tT-*S 

StapiylocEcaa positiir) 


+ 

S-I9-4S 

Stipbylococccs (eta^Tilase 


+ 

6-11-45 

1 

1 

f 

1 

1 

-H-++ 

++ 

6-11-45 

SUpiylococcus (coiyuUs« positive) 

++-H- 

++ 

6-11-45 

SUpliylococais (coiguUse posiiivt) 

+-I-H- 

++++ 

^r*-4S 

Bidllos coli 

++++ 

4-+++ 

S~i4-4S 

Bsdlius proteus 

-H-++ 

+ 

8-14-45 

Bidltus pyocyaneus 

-H-++ 


8-14-45 

Badtlus pj-ocyuoua 

+++• 

0 

10-10-45 

Hemolytic streptococcus 


0 

10-10-45 

Green streptococcus 

++4-4- 

+ 4- 


*0\-ersrowitig: colonies after *4 hours. 


kept alive by incubating their failure to de- 
velop further in the area of contact with the 
agent indicated that the substance was def- 
initely bacteriocidal. If the antibacterial sub- 
stance caused hemolysis of blood this property 
could also be detected by the method. 

About the area where the filter paper was 
placed there also occurred a clear zone where 
the bacteria did not grow. This zone varied in 
extent with the degree of bacteriocidal activity 
of the substance tested, with the sensitivity of 
the bacteria to the antibacterial substance and 
with the capacity of the antibacterial sub- 
stance to diffuse through the agar. 

The sensitivity of penicillin and streptomy- 
cin to acidity and dilution has been demon- 
strated (13, 10). Streptomycin has its optimal 
antibacterial activity at pii 7.8 and changes to 
the acid side detract from this activity. It is 
completely destroyed at pn 2 as is penicillin. 
No such information is available for sulfa- 
mylon. Hence these points were determined 
by the method employed- 

ResnUs. The results which arc to be de- 
scribed are for the conditions of the experi- 
ment and should not be interpreted for dif- 
ferent concentrations or longer contacts with 
the bacteria. 

Sulfamylon (5%) killed staphylococci, the 
hemolytic and green strq)tococci, Pseudomo- 
nas aeruginosa, Escherichia coli, and protcus 


TABLE V.— STRErivniYClN' CCV'' VNl\'i5 
CUBIC CEN*TlMKTr.E lO MINUTE IXYNI WCT 


TUte C>( 
te«t 

Strain ot Ksetetia 

»v( tS 

v4K*.tfn* 
in atr.t 

twtav te\I 
bv i'41'et 

IV* area 

s-»r'4S 

I^aiu* «>)( 

■i i- t t- 

4 I 

' "i I 

'"i 


Us. ilia* cvJi 

-M M- 

[Ti V 


tUcillus colt 

0-IJ'4S 

Paciltus proteus 

4 1 i -r 

fr-ir-4S 

iUiilltie {'Tv'lnis 

■Ij-l i 

■'•iT'i'V 
TTl i-' 

mm' 

[ i'l ' 

Vi 1 !■ 

r-‘T-MS 

lUdUu* protf »« 


(fl«4|:ul4'C jvxititT) 

6-i»-N4S 

Stapli.tK't'occti* (rtvtj{til4»e 

•III! 
-I’Ti • 

fr-lt-aS 

lUdlliH pyttC) aneiit 

6-11-4J 

llacillus p 5 ocyaneo* 

1 i-i* 

0 


lUrillus pypcjapeos 

10-10-4$ 

Strepttxwus lirnu*l>Uui« 

10-10-4$ 

Green tiTfpl.vocviis 


in (tom 

tOvffjrown In i6 hwui. 


(Table IV). With all these bacleriiv Iherewnmv 
zone of inhihllion about (be area of conlael 
with the paper except willi the bcinolytio 
streptococcus and pyocyaneus (IVeiidomonart 
aeruginosa). I'yoeyaneus was killed only 
within the area of contact witli the paper and 
quickly grew in again from the edges over the 
cleared area. 

Aftcrasiinilnrjieriod of eonlaet, Htreptoinv- 
cin, 200 units per culiic centimeter (’I'alile V), 
killed the staphylococcus, pyoeyaneiirt, I'lfi- 
clicrichia coli and ])rnleus. I’yocyamMis again 
grew back over the cleared area and more 
rapidly than with .sulfainylnn. Slri'Otomyeln 
was ineffective against the strains of Iiemoly' 
tic and the green slrcfilococcl employed. 
There was luxuriant growth in the area of con- 
tact with the pa[)cr. 

Originally, the hypothesis was enlertiilned 
that .sulfamylon and streptomycin should he 
combined on the thesis that the former woiilrl 
destroy gram positive bacleria wliilc (he laller 
would destroy the gram negative ones. Ac- 
tually when u.scd in this m-inner bofii ree/n to 
have about llie same range of ba(;leriofi<lal 
activity except for the slreiifocorei. Ilolli 
streptomycin and sulfamylon killed i-.tfains of 
staphylococci, the Kscheficliia rofi, and pro- 
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TABLE IV. — SULEAMYLON $ PER CENT— 
lO MINUTE CONTACT 


Date of 
test 

Strain of bacteria 

Inhibidon 
of growth 

contacted 
by paper 

Inhilution 
zone about 
this area 

S-17-4S 

Staphylococcus (coagulase positive] 

+-F-H* 

+ 

S-J9-4S 

Staphylococcus (coagulase positive) 

++++ 

-t- 

6-tJ-45 

Staphylococcus (coagulase positive) 

-K-++ 

++ 

6-IJ-4S 

Staphylococcus (coagulase positive) 


++ 

6-7J-4S 

Staphylococcus (coagulase positive) 

-l-H-t- 

-I-H-+ 

^«4-4si 

Bacillus coli 

+-I-+-I- 

-H-H- 

8-14-45 

Bacillus proteus 


- 1 - 

8-14-45 

Bacillus p>-ocyaneus 


0 

8-14-45 

Bacillus pyocyaneus 

+++* 

0 

10-10-4S 

Hemolytic streptococcus 


0 


Green streptococcus 

++++ 

++ 


'Ovtrgronins colonics after 94 tours. 


kept alive by incubating their failure to de- 
velop further in the area of contact with the 
agent indicated that the substance was def- 
initely bacteriocidal. If the antibacterial sub- 
stance caused hemolysis of blood this property 
could also be detected by the method. 

About the area where the filter paper was 
placed there also occurred a clear zone where 
the bacteria did not grow. This zone varied in 
extent with the degree of bacteriocidal activity 
of the substance tested, with the sensitivity of 
the bacteria to the antibacterial substance and 
with the capacity of the antibacterial sub- 
stance to diffuse through the agar. 

The sensitivity of penicillin and streptomy- 
cin to acidity and dilution has been demon- 
strated (13, 10), Streptomycin has its optimal 
antibacterial activity at pn 7.8 and changes to 
the acid side detract from this activity. It is 
completely destroyed at pii 2 as is penicillin. 
No such information is available for sulfa- 
mylon. Hence these points were determined 
by the method employed. 

Results. The results which are to be de- 
scribed are for the conditions of the experi- 
ment and should not be interpreted for dif- 
ferent concentrations or longer contacts with 
the bacteria. 

Sulfamylon (5%) killed staphylococci, the 
hemolytic and green streptococci, Pseudomo- 
nas aeruginosa, Escherichia coli, and proteus 


TABLE V.— STREPTOMYCIN 200 UNITS PER 
CUBIC CENTIMETER lO MINUTE CONTACT 


Date of 
test 

Strain of bacteria 

Inhibition 
of growth 
of bacteria 
in area 
contacted 
by paper 

Inhibition 

this area 

S-17-4S 

Bacillus coli 

++++ 

++ 

6-IZ-4S 

Badllus coli 

++++ 

++ 

fr-a»-4S 

Bacillus coli 

++++ 

+ 

6-«3-4J 

Bacillus proteus 

+++-)- 

-1- 

6-ja-4S 

Bacillus proteus 

++++ 

-1- 

S-»7-4S 

Bacillus proteus 

+++-)- 

++++ 

6 -ri- 4 $ 

Staphylococcus (coagulase positive) 

++++ 

++ 

6-JJ-4S 

Staphylococcus (coagulase positive) 

+-H-+ 

++-I-I- 

6-IJ-4S 

Bacillus pyocyaneus 

+-H-' 


6-9J-4S 

Bacillus pyocyaneus 

+++• 

0 

S-S7-4S 

Badtius pyocyaneus 

++t 

0 

t«>-I»-4j 

Streptococcus bemolyticus 

0 

0 

IO-IO- 4 J 

Green streptococcus 

0 

0 


in from edge* 
{OvergrowD in 36 hours. 


(Table IV). With all these bacteria therewasa 
zone of inhibition about the area of contact 
with the paper except with the hemolytic 
streptococcus and pyocyaneus (Pseudomonas 
aeruginosa). Pyocyaneus was killed only 
within the area of contact with the paper and 
quickly grew in again from the edges over the 
cleared area. 

After a similar period of contact, streptomy- 
cin, 200 units per cubic centimeter (Table V), 
killed the staphylococcus, pyocyaneus, Es- 
cherichia coli and proteus. Pyocyaneus again 
grew' back over the cleared area and more 
rapidly than with sulfamylon. Streptomycin 
was ineffective against the strains of hemoly- 
tic and the green streptococci employed. 
There was luxuriant grow'th in the area of con- 
tact with the paper. 

Originally, the hypothesis was entertained 
that sulfamylon and streptomycin should be 
combined on the thesis that the former would 
destroy' gram positive bacteria while’thc latter 
would destroy the gram negative ones. Ac- 
tually when used in this manner both seem to 
have about the same range of bacteriocidal 
activity c.xccpt for the streptococci. Both 
streptomycin and sulfamylon killed strains of 
staphylococci, the Escherichia coli, and pro- 
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The results for the effects of changes in 
acidity and dilution on sulfamylon are record- 
ed in Tables IX and X. 

Comviciit on bacteriological test. Although 
the filter paper was in contact with the blood 
agar plate and the bacteria for lo minutes, 
actually the antibacterial substance was ab- 
sorbed into the agar and it was in contact with 
the bacteria for a much longer period of time. 
How long a contact is required to kill bacteria 
is difficult to state for the answer depends in 
part on the number of bacteria present and 
whether they arc in the lag or growth phase of 
their development. Tests of the phenol co- 
efficient type showed that penicillin was cap- 
able of destroying many more bacteria than 
cither streptomycin or sulfamylon when the 
bacteria were sensitive to its action. Yet, a 
definite period of time was required for peni- 
cillin to act. For example, when penicillinase 
was added to a mixture of bacteria and peni- 
cillin, 4 hours’ contact was found to be the 
period required for the penicillin to kill the 
bacteria. Similar substances are not available 
to determine the duration of contact necessary 
for the other antibacterial substances to act. 

Clinically, no resistant bacteria should be en- 
countered. These tests are important, there- 
fore, only because they show that more strains 
of bacteria are susceptible to action of strepto- 
mycin and sulfamylon than to penicillin and 
that the combination of the two encounters 
very few resistant strains. Combinations with 
penicillin should be tested for their capacity 
to destroy various strains of bacteria. 

Obviously, sulfamylon is the only drug 
which continues to be effective with markedly 
increased acidity. The change of suscepti- 
WHty of Escherichia coli is of interest (Tabic 

Injluence on rale of ’wound healing. These 
tests studied the influence of the antibacterial 
substance on the character and length of the 
exudative phase of healing of the open wound 
nnd on the rate of regeneration of new tissue. 
The conditions which the antibacterial sub- 
stance encounters on the open wound are very 
complex. In the open w’ound there is dilution of 
the agent by the secretions of the wound and 
there is constant absorption of the antibac- 
terial substance from the surface of the wound 



b 

Fig. I. a. Sodium sulfadiazine, b. Slrcptomycin. c. 
Sulfamylon plus streptomycin. 


especially after granulations have formed. 
For these reasons much higher concentra- 
tions can be employed, or to state the situation 
conversely, granulations are not as easily dam- 
aged by antibacterial agents as are fresh tis- 
sues. Further because of the absorption, the 
antibacterial agents must be supplied to the 
wound in a base which acts as a reservoir for 
the material. This base must not only be in- 
nocuous but it must maintain the proper phys- 
ical state of the tissues. To answer these re- 
quirements cholcstcrized petrolatum was em- 
ployed for the experiment though only about 
2 per cent of the original content of antibac- 
terial substance seeps from this base. On the 
other hand, the cells are continuously in con- 
tact with this amount of the active agent as 
in the tissue culture method of testing. 

The open w’ound was made on the rabbit’s 
ear leaving a small island of skin in the center. 
It was photographed every day. The charac- 
ter of the exudate, of thegranulations, the time 
when the island began to grow, and the rate of 
its growth were observed. 

The results arc shown in Table XL 

These animals w’cre killed at the end of an 
experiment to determine If absorption of the 
antibacterial substance from the wound caused 
damage to the excretory and neutralizing lis- 
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TABLE IX.— THE EFFECT OF DILUTION ON ANTIBACTERIAL ACTIVITY OF SULFAMYLON 


Date 

Strain of bacteria 

Inhibition in area 
of contact 

Inhibition zone 
about this area 



Sulfamylon .05% 


0 -JS 

Staphylocccus (coagulase positive) j 

0 

0 

9-15 

SadJliu co]i 

0 

0 



Sulfamylon .1% 


9-15 

Staphylococcus (coagulase positive) 

0 

0 

9 - 1 $ 

Bacillus coli 

0 

0 



Sulfamylon 1% 


9 - 1 $ 

Staphylococcus (coagulase positive) 

+-b 

0 

9-15 . 

Bacillus eoli 

0 

0 



Sulfamylon j% 


Ifr-l 

Staphylococcus (coagulase positive) 

++++ 

++ 


Staphylococcus (coagulase positive) 

++++ 

4 - 

lO-l 

Bacillus coli 

-H-+ 

0 

10-4 

Bacillus eoli 

0 

0 



Sulfamylon 3% 


lO-t 

Staphylococcus (coagulase positive) 


+++ 

10-4 

Staphylococcus (coagulase positive) 

+- 1 - 4 '+ 

1 + 

JO-I 

Bacillus coli 

+-1-++ 

; 4 - 4 - 4 - 

10-4 

Bacillus coH 

++ 

1 0 



Sulfamylon 4% 



Staphylococcus (coagulase positive) 

-I-++-I- 

4 - 4 - 4 - 4 - 

10-4 

Staphylococcus (coagulase positive) 

- 1 -I-+ 4 - 

4 -+-I- 4 - 


Bacillus coli 

++ 

0 

ESI 

Bacillus coli 

+-H-+ 

4 - 4 - 4 - 4 - 


between the nontoxic 200 units per cubic cen- 
timeter and the toxic 400 units per cubic centi- 
meter should be tried. In fairness also, it 
should be said that streptomycin is still in the 
early stages of development and products of 
increased purity and less tissue toxicity will 
undoubtedly be produced. These purihed 
samples will have to be tested. Several re- 
ports (3, 9, 10), have been made that massive 
doses of penicillin produced inflammatory 
changes and tissue necrosis locally, but the 
dilution employed was not mentioned. Mc- 
dewar reported that crude penicillin O^ind not 
mentioned) in a dilution of i;i6oo was toxic 
to fibroblasts after 48 hours. Herrell and 
Heilman found that above 500 micrograms 
per^ cubic centimeter penicillin showed cyto- 
to.xicity for lymphocytes. In other words, 
there is a concentration where penicillin be- 
comes toxic. The strongest concentration of 


sulfamylon which will cause tissue reaction is 
not even suspected. Sulfamylon hydrochlo- 
ride solution 5 per cent used in these experi- 
ments had a pH of approximately 5.2 and this 
acidity can be neutralized without loss of anti- 
bacterial power. Theoretically, the neutral- 
ized solution should be less toxic also. 

Historically, many antibacterial substances 
have failed as local chemotherapeutic agents 
because the complete pattern of requirements 
has not been met, i.e., they were toxic or they 
did not act quickly in the presence of blood 
and pus or they were readily influenced by 
other changes in the environment. For ex- 
ample, iodine and mercuric chloride possessed 
none of the necessary characteristics c.xccpt 
the capacity to destroy bacteria. More re- 
cently the sulfonamides failed because all were 
slow to act and were inhibitccl by para-amino- 
benzoic acid. Moreover, when used as pow- 








SURGERY, GYNECOLOGY AND OBSTETRICS 

TABLE X.— THE EFFECT OF ^n. ON ANTIBACTERIAL ACTIVITY OF 5% SULFAMYLON 


10-5 Staphylococcus (coagulase positive) 

10-8 Staphylococcus (coagulase positive) 

to-S B icillus coll 
10-8 Pyocyaneus 


10-5 Staphylococcus (coaculase positive) 
10-8 Staphylococcus (coagulase positive) 


10-5 Suphylococ eus (coacuUse positive) 
10-8 Stiphylocoeeus (c oagulase posiuva) 

10-5 BacilluaeoU » 

lo-S Pyocjaaeua 


ders, as they were, the more soluble sulfanil- 
amide was toxic while the less soluble sulfa- 
thiazole and sulfadiazine, remained as foreign 
bodies which were ultimately extruded from 
the tissues. All sulfonamides caused some re- 
initiation of bleeding in the wound, a property 
which sulfamylon possess^ only to a minor 
degree. Some slight bleeding was observed m 
one instance when a very large quantity of the 
5 per cent solution of sulfamylon wm put into 
i peritoneal cavity studded with tuWes 
rcnicillin has been used locally to treat 
staphylococcus and streptococcus skin inlcc- 
tions and for Instillations into 
itics. For local skin diseases penicillin is ^u- 
ally applied in the form of “n. 

calcium penicillin P°wdcr is irritating to Ac 

surfaces of fresh wounds. Sodium pe 
more irritating than calcium and even to 

500 units per cubic centimeter in sahne cau^ 

a burning sensation when -onVam- 

cases could be found “Which clean cont™ 
inated wounds were flushed with 
pension of penicillin to prevent infection be 


...rgrotltlnts houn ov.rgrowih la li hour. 

haul. nier.ro^h^ln'll boari . 

fore suturing. There is no reason why the solu- 
tion of penicillin nor it combined with strepto- 
mycin or neutralized sulfamylon should not be 
added to the irrigating fluid used in dSbruie- 
ment to increase the antibacterial range ot 
that fluid. Dry penicillin powder has been 
placed in wounds to be sutured and in open 
wounds. Those which are to be left open, 
especially those with granulation, tolerate dry 
penicaiin well but dry powders of any ol ant 
bacterial substances, even when they exhibi 
low toxicity, should not be used in wounds 
which are to be sutured. A saturated soluMn 
results which may be toxic as the '™ J 
pcmcillin suggests (5, 3. 1°). “d *’= ??!*! 
rated solutions are not needed for antibacterial 

“^Although penicillin has been repeatedly in- 
jected in lesser concentrations into muscle 
parenteral administration, “Jections of a so 
Mon of it about an area for *0 preven tie” 
or treatment of an infection has not been prac 
ticed. In the frankly infected wound p® 
cillin is not effective because of the excess 
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amounts of dead tissue present, and penicillin 
is destroyed in the presence of gram negative 
bacteria. The prediction can be made also 
that streptomycin and sulfamylon will not be 
successful in the local treatment of the puru- 
lent wound even though both substances have 
wider range of antibacterial activity than docs 
penicillin. Local chemotherapy will not be 
successful in the presence of slough until there 
is also a chemotherapy of slough. Yet, the 
published reports on the local use of sulfamy- 
lon are optimistic. 

Nearly all bacteriologists who have worked 
with sulfamylon have proposed that the drug 
should be used for local treatment of wounds, 
but only Mitchell, Reese, and Robinson have 
published their results. They applied powder- 
ed sulfamylon to 22 purulent wounds includ- 
ing 4 burns. In one-third of the eases, no 
growth could be obtained on cultures after 4 
to 12 days’ treatment, and 70 per cent showed 
improvement. The German Army apparently 
made extensive use of sulfamylon for the local 
treatment of wounds, but their records arc not 
available. 

In e.xperimcntal animals, Hamre, Walker, 
Durham, Van Dyke, and Rake showed that 
sulfamylon is one of the most cfTcctivc agents 
for the local treatment of gas gangrene al- 
though they used comparatively small amounts 
of the drug. They recommended a clinical 
trial of local treatment and also noted that its 
acute and chronic toxicity was of low order. 
The in vitro activity of sulfamylon against the 
anaerobic gas forming micro-organisms has 
been confirmed by others (9, 14). There is 
universal agreement in the literature that sul- 
famylon is not inhibited by para-amino ben- 
zoic acid (i, 8) and that unlike penicillin it is 
not destroyed by penicillinase. 

These experiments also demonstrated that 
changes in the acidity of the wound would not 
destroy the activity of sulfamylon except 
against Escherichia coli. Locally, a concentra- 
tion of 3 per cent or greater must be main- 
tained. 

The local, use of streptomycin is reported 
for the first time in this publication. It was 
used in combination with sulfamylon. Su- 
tured wounds and certain types of open wounds 
were successfully treated. On the other hand, 


TABLE XI.— INDEX OF WOUND HEALING* 


Animal 

No. 

569 

Sli 

571 


S77 

S74 


<f.6 


4 to 
4 to 

$84 

4tS 

'Index 


Amount in cholestcrlzcd 
petroklum 

Index 

1 Remarks 

1 

1 % sulfamylon 

6.8 

Excellent healins 

sCo sulfamylon 

6 0 

Excellent healing 

joou streptomycin, s% 
sulfamylon applied daily 
tottouml Overlaid with 
raUium penicillin 

7 3 

Excellent healing 

S% sulfamylon -J- aoou 
streptomycin 

S 7 

Excellent healing 

4% sulfamylon -f 400 U 
streptomycin 


Scum-like exudate. 
No growth on 
island of epithe- 
lium. Granula- 
tions are thin. 

reniiillin loou pet c e 

70 

Excellent healing 

Streptomycin toou per c c 

64 

Excellent healing 

t% eephiran iiaooo 

66 

Excellent healing 

1 % tcphiran i jooo 

6S 1 

Excellent healing 

Tyrolhrian 005 % 

70 

Average healing 
produced some 
exudate 

raraehlorophenol 0 t$% 

7-9 i 

Fair healing 

Sitifadiaxine 

6 1 1 

Excellent healing 


-days required for exudative pha«e,plus days required to pro- 
duce j miHimeiers of new epithelium. Average index-7 S- 
Uest rate ever obtained-S’8 days. 


local applications of the combination, like pen- 
icillin, were not too successful in ridding thc 
open wound of infection. Why the combina- 
tion was successful in certain types of wounds 
and not in others had best be explained. 

Local cliemotherapy of the open wound is a 
more complex problem than chemotherapy of 
the sutured wound. Some of the difficulties 
encountered in treatment of the open wound 
have been pointed out already. Besides the 
open wound is recontaminated with bacteria 
at every dressing, the bacterial flora changes 
and the bacteria develop fastness for the 
chemotherapeutic agent. Then slough must 
be liquefied for slough is a nutrient and pro- 
tector of the bacteria. On the other hand, in 
the sutured wound the bacterial contamina- 
tion is complete at the time of suturing. The 
tissues arc freshly injured and easily injured 
again by the agent. The chemotherapeutic 
agent can be used once only at the time of 
closure of the wound. 

Among open wounds and inflammatory con- 
ditions which were free of slough, 68 wounds, 
burns, and rectal conditions were treated with 
the solution of sulfamylon and streptomycin. 
Satisfactory results were obtained without 




THE GASTRIC DIGESTION OF LIVING TISSUE 

PHILIP B. PRICE, M.D., and TUNNIE F. LEE, M.D., Salt Lake City, Utah 


ALTPIOUGH ’the digestion of dead ani- 
/\ - mal tissue ingested as food is well 
/ \ understood, the digestion of living 
tissue, especially autogenous tissue, 
remains obscure. Why the stomach docs not 
digest itself during life is a question that has 
never been answered satisfactorily. John 
Hunter postulated a “vital principle” in all 
living tissues which prevents digestion, but 
the presence or nature of such a “principle” 
has not been demonstrated. Obviously dif- 
ferent tissues vary in their ability to withstand 
the corrosive action of gastric juice. Secre- 
tions which arc quite innocuous in the healthy 
stomach may simply irritate the walls of a 
gastric fistula but cause painful erosions of 
the skin at the mouth of the fistula. The 
question of autodigestion has long interested 
physicians, partly as a matter of scientific 
curiosity, but chiefly because it is related in- 
timately to such clinical problems as the path- 
ogenesis and healing of peptic ulcer, the 
violent peritonitis which follows acute per- 
foration, perforations which invade the pan- 
creas or liver, anastomotic jejunal ulcer, gas- 
trocolic fistula, and the destructive effects in 
the lungs of aspirated gastric contents. 

Claude Bernard in 1859 showed that the leg 
of a live frog thrust through a fistula into a 
dog’s stomach is soon digested away. The 
same is true of a rabbit’s ear (8). Observers 
have not been in agreement, however, re- 
garding the digestion of experimental auto- 
plastic grafts. Katzenstein, Kathc, Best, and 
others claimed that living spleen, intestine 
and omentum implanted in a dog’s stomach 
are digested, but opposite results were ob- 
tained by Holtz, Licini, and Tietze (6). Mann 
and others (2, 6, 7) have shown that patch 
transplants of jejunum, so placed that only 
the mucosa of the intestine is exposed to 
gastric contents, remain unchanged for long 
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periods of time long as years) unless 
they arc situated at the lesser curvature, in 
which case ulcers often develop in the grafts. 

A more detailed study of autodigestion was 
made by Dragstedt and his associates (3, 4). 
These investigators reported that the intact 
spleen, kidney, and pancreas implanted in 
openings in the anterior wall of the stomach 
or duodenum of dogs are not digested even 
after several weeks, and they concluded that 
these living organs resist the digestive action 
of normal gastric and duodenal contents. 
Patch transplants of small intestine were 
found to be digested, however, by the pure 
secretions of an isolated stomach or a Pavlov 
pouch. So also was the spleen. It was ob- 
served, furthermore, that intestinal loops 
implanted with the serosal surface exposed to 
gastric juice undergo partial digestion with 
the formation of smooth round perforations. 
Dragstedt and his coworkers decided that the 
outer layers of the intestinal wall are less re- 
sistant than the mucosa to the digestive 
action of gastric juice. 

The present investigation has extended 
those observations. Our early experiments 
showed that small windows in the normal 
canine stomach heal so rapidly that the di- 
gestive cfTccts of gastric juice are masked by 
the processes of repair; consequently, in most 
of our experiments large openings were made 
through which tissues or organs were deeply 
implanted in the lumen of the stomach, thus 
insuring prolonged full exposure to gastric 
contents. Special pains were taken to preserve 
normal or adequate blood supply in the tissues 
tested. 

About 13s dogs were used in these experi- 
ments. Stock laboratory animals were em- 
ployed, operations being done aseptically 
under pentobarbital sodium anesthesia. Fine 
cotton thread was used for ligatures and 
sutures. Water and food (dog pellets) were 
permitted freely after operation. The animals 
were explored surgically or were sacrificed 
after various intervals. Autopsies were per- 
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Fis I. Three methods usetl to expose living; omentum 
to the action of gastric juice: A, a small uvat nmdow in 
the stomach covered wiUi a tab of omentum; It, a large 


window covered with a thin patch of oiiicntimi; C, a large 
tongue of omentum inserted through a \Aindo\v into ,lhe 
lumen of the stomach. 


abdominal wall. In both animals the omen- 
tum still embedded in tlie abdominal wall 
appeared perfectly normal on gross and micro- 
scopic examination. 

Finally, small pieces of omentum were 
grafted on the serosal surface of the anterior 
gastric wall so as to receive tlicir blood supply 
entirely from it. Some of these free grafts had 
the appearance of normal fatty omental tissue, 
while others were (by design) more or less 
fibrosed; but all were living and hcaltliy. The 
transplants were subsequently turned into tlic 
lumen of the stomach on pedicle flaps of gas- 
tric wall (Fig. 6). In this way living omentum, 
having undergone various degrees of fibrosis, 
was exposed to gastric juice. In most in- 
stances these omental grafts were digested in 
from 6 to i8 days, although a small island of 
fat surrounded by fibrous tissue was found in 
one instance after 44 days. It was not deter- 
mined whether the fibrous grafts were digested 
more or less rapidly than the more normal 
fatty tissue. 

It may be concluded, therefore, that healthy 
living omentum is digested when deeply im- 
planted in the stomach, but placed patch-Hke 
over a gastric window it becomes fibrosed and 
suffers only superficial digestion. 

2. Digestion of living intestine. The digestion 
of part of an isolated segment of jejunum 
which protruded into the stomach has already 
been noted. In that experiment it was ob- 
vious that all the layers of the intestinal wall 
had undergone digestion, although the de- 
structive process ceased abruptly at the level 
of the gastric wall (Fig. 4 B). 


An isolated piece of jejunum with intact 
mesenteric blood supply was sewed patchlike 
in a gastric window so that only its mucosa 
was exposed to gastric juice (Fig. 7). This 
c.tpcrimcnt has been done many times by 
earlier investigators and our results arc similar 
to theirs. No changes were detected in thi.s 
flat jejunal implant after as long as 262 days. 

It was found, furthermore, that after a 
graft of this sort had “taken” its mesentery 
could be divided without injury* to the patch. 
W^cn, however, the jejunal transplant was 
invaginated into the gastric lumen (a) by 
infolding that part of the stomach with su- 
tures, or (b) by turning in a pedicle flap of 
gastric wall including the transplant (as in 
Fig. 6), digestion of the jejunal mucosa oc- 
curred, although adjacent comparable gastric 
mucosa remained normal. 

Intact loops of jejunum and ileum were also 
implanted in the stomach so as to expose the 
serous surface to gastric juice. When small 
windows were used, relatively little digestive 
action was observed and the gastric defects 
healed rapidly. When the loops were deeply 
implanted in large windows, however, (Fig. 8) 
perforation and digestion of the exposed in- 
testinal wall regularly occurred. Areas of 
necrosis and perforation were observed as 
early as 2 days after implantation; after ii 
days extensive necrosis and multiple perfora- 
tions were found; after 27 days digestion of 
the exposed wall was nearly complete with 
formation of smooth gastrointestinal mucosal 
junction. Figures 9 and 10 show clearly one 
stage in that digestive process. 
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Fig. 3. Photomicrograph of an omental implant after 
31 days, showing the edge of the residual crater illustrated 
in Figure 8. Proliferating gastric epithelium is seen in the 
upper right'hand corner, as well as a small quantity of 
necrotic debris about to be sloughed into the lumen of the 
stomach. The base of the ulcer shows superficial necrosis, 
cellular infiltration, granulation tissue, and fibrosis; the 
underlying omentum is fibrotic. 

later after having passed bloody stools. The 
implanted kidney of this animal showed ex- 
tensive necrosis and digestion, and the stom- 
ach and intestines were full of blood. The 
second dog was very ill when sacrificed 4 days 
after operation. A similar picture was pre- 
sented of necrosis and digestion of the implant 
with hemorrhage into the stomach. The re- 
maining 3 dogs, sacrificed on the 14th, i6th, 
and 29th days, respectively, showed partial 
digestion of the implant, extensive fibrosis of 
the exposed parenchyma, and areas of hemor- 
rhage, infection, and necrosis (Fig. 17). 

After many failures we succeeded in one dog 
in implanting part of the inferior lobe of the 
left lung in the stomach which had first been 
herniated through the diaphragm. The omen- 
tum, drawn up with the stomach, was tucked 
around the implant to prevent leakage. This 
animal, which remained healthy, was sacri- 
ficed on the 15th day. There had been no 
slipping of the structures or leakage of gastric 
contents. The implanted lung was found to 
have been digested entirely away, leaving a 
healing gastric stoma around a circular ne- 
crotic crater. Two other dogs, dying 2 days 
after operation from leakage of gastric con- 
tents and infection, showed only atelectasis 



Fig. 4. Omentum implanted after it has been threaded 
through a cuff of jejunum. One edge of the jejunal cuff was 
push^ into the gastric window and fastened there so as to 
protect the omentum from strangulation. A, the original 
implant; B, a sagittal view of the result after digestion had 
occurred. 

and hyperemia of the implant and inflamma- 
tion of its pleura. 

4. Digestion of living connective tissue. In 8 
dogs large round holes were made in the an- 
terior gastric wall and the margins of the holes 
were sutured to the parietal peritoneum so as 
to expose the abdominal wall itself to the 
digestive action of gastric juice. After 24 
hours there was hyperemia of the exposed 
parietal peritoneum; after 9 days the perito- 
neum had disappeared and there was fibrosis 
and digestion of the abdominal wall; after 36 
days fibrosis and digestion were more marked 
with the production of an ulcer a few milli- 
meters deep, the margins of which showed 



Fig. 5. A tongue of omentum implanted after passage 
through a tunnel ia the abdominal wall. The margins of 
the gastric window were sewed to the parietal peritoneum 
so the omentum could not be constricted by the 
stomach. 
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rig. 6. Steps in llie preparation and implantation of free living grafts of omentum: 
A, omentum fastened to the gastric wall covering a scarified area; B. parent omen* 
turn cut away after the graft had taken; C, t or a ueels later, a pedicle flap of gas- 
tric nail cut so as to include the graft; 1), ins-agination of the flap and its parasitic 
graft and closure of the defect; U, sagittal view of the implant. 


healing and active proliferation of gastric epi- 
thelium. One dog after 64 days had a large 
deep ulcer intTalving the /ascial and muscular 
layers of the abdominal wall. 

By a multiple-stage operation a long pctUclc 
flap of skin was raised from the anterior ab- 
dominal wall and the free end of the flap was 
placed in the peritoneal cavity. A week later 
this flap, which appeared quite healthy, was 
implanted in the stomach by making a large 
hole in the anterior gastric wall and sewing the 
margins of the hole to the abdominal wall 
around the flap, as was done with the omen- 
tum in Figure 5. In this way wc Insured good 
circulation of skin while exposing it directly 
and continuously to gastric juice. One such 
dog sacrificed ii days after implantation 
showed partial digestion of the flap, especially 
its subcutaneous tissue. In another dog more 
advanced necrosis and digestion were seen 


after 18 days, although the hair on the graft 
had grown appreciably during the period of 
implantation. Histologic e.xamination of these 
specimens shows that epidermis is more re- 
sistant than the dermis or subcutaneous tissue 
to the digestive action of the gastric juice. In 
a third dog sacrificed after 2 1 days the flap had 
digested away entirely. 

\Ve also planted free whole thickness skin 
grafts, I to 2 centimeters in diameter, on the 
anterior serosal surface of the stomach and on 
the parietal peritoneum near the stomach. The 
skin took readily on these surfaces. The 
grafts on the stomach were implanted by 
turning in pedicle flaps of gastric wall (as m 
Fig. 6), and the grafts on the parietal perito- 
neum were e.xposed by suturing the margins 
of a gastric window to the abdominal wau 
around them (as in Fig. 5). Partial digestion 
of these skin grafts was noted as soon as tne 
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Fig. 7. An isolated segment of jejunum with mesentery 
attached, opened along its antimesenteric border and 
sewed patchlike in a large gastric window. The patch is 
trimmed to fit the window neatly so that only jejunal mu- 
cosa is exposed to the gastric contents. 

12th day after implantation, but islands of 
residual epithelium could be found histolog- 
ically even after 2 months. 

The ends of the loth and iith ribs were 
freed and brought into the peritoneal cavity; 
a few days later about 3 centimeters of one or 
both ribs was implanted in the stomach. Com- 
plete digestion of these cartilaginous struc- 
tures to the level of the gastric stoma occurred 
in from 12 to 17 days. 

5 * I^igestion of living gastric tissue. Small 
and large areas of gastric mucosa were excised 
so as to expose the underlying submucous and 



Fig. S: Deep linphntation ol smnll Intestine in the 
stomach. The inset shows a sagittal view of the implant. 


muscular coats of the stomach to the digestive 
action of its own secretions. The smaller de- 
nuded areas healed rapidly. One area 1.5 by 
2.5 centimeters in size was completely healed 
in 12 days, leaving only a minute puckered 
scar. On microscopic examination the muscle 
underlying this scar appeared perfectly nor- 
mal. Larger denuded areas, 3 to 5 centimeters 
in diameter, required 4 to 6 weeks for healing. 
None of these artificial “ulcers” perforated, 
but histologic examination show’ed pronounced 
fibrous reaction involving the muscle layers. 
When, however, large portions of the stomach 


LumerL of Stomach 



Fig. g. Sagittal view of a deep jejunal implant after 27 daj’s. Most of the implanted intestine had 
digested away leaving a large gastrojejunal fetula. TTie seromuscular surface of the jejunum was much 
more seriously affected by gastric juice than was the mucous membrane. Microscopic examination of 
the margins of the fistula showed no proliferative activity on the part of the jejunal mucosa, button 
the other hand there was no evidence that the intestinal mucosa had been digested until its underling 
wall was destroyed and its blood supply cut off. The area witWn the square is shown in greater detail in 
Figure 10. 
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Fig. 17 . Photomicrograph of the necrotic base of the 
crater illustrated in Figure la. peneath the layer of ne- 
crosis nen in the upper right-hand corner, is a zone of 
fibrosis, granulation tissue, and cellular infiltration. Liver 
cells appear at the bottom of the picture. A small develop- 
ing abscess may be observed in the lower right hand comer 
of the picture. 

Stripped of mucosa, and were then sutured 
back in place. In this way we attempted to 
expose to digestion a portion of gastric wall 
which lacked a protective covering of mucosa, 
bad been subjected to a certain amount of 
operative trauma, and had had its circulation 
somewhat disturbed. These defects healed at 



Fig. 14. Photomicrograph of a pancreatic implant after 
24 days. Frank necrosis may be seen in the upper part of 
the field; below, islands of pancreatic cells in various stages 
of deterioration are separated by fibrous and granulation 
tissue. 

tect its supportive structures (Fig. 18). In 2 
animals in which the mucosa completely en- 
veloped the other coats, the flap after 3 to 4 
weeks had the appearance of a cone of mucosa 
projecting into the gastric lumen. These poly- 
poid structures remained unchanged as long as 
the dogs were observed (33 and 91 days). 
When this protective envelopment by the 
mucosa failed to occur or was incomplete, the 
pedicle flaps disappeared in 2 to 4 weeks, 
leaving ulcers in the stomach wall at the site 
of the base of the flaps. In these animals it is 


about the same rate, however, as the denuded 
areas described in the preceding paragraph. 
There was pronounced fibrosis of the exposed 
muscle, but no real ulceration or perforation. 

Finally, in a scries of Ji dogs we turned 
pedicle flaps of gastric wall into the lumen of 
the stomach (Fig. 18). The flaps were so cut 
that they received an abundant blood supply 
from the vessels of the lesser curvature, shown 
by free bleeding from the tips and sides. Two 
of these flaps had the mucosa removed and 
consequently were composed of only the outer 
layers of the gastric wall. They W'cre com- 
pletely digested in 2 to 3 weeks. The flaps 
which contained mucosa showed early diges- 
hon of the serosa and muscle and delayed 
digestion of the mucosa; in fact, the mucous 
membrane had a tendency to enfold and pro- 



Fig. 15, Photomicrograph of an implanted spleen after 
19 da>'3. Digestion had occurred to the level of the gastric 
stoma. A thin zone of acute inflainmalory reaction, hy- 
alinization, and necrosis overlies the splenic parenchyma 
widch retains its structural characteristics. 




I’ljr- >6. rhotoinicTosraph ot a kidney 7 days iUtt 
tanscntial implantation in a gastric window. Great thick- 
ening and fibrosis of the capsule arc noted, but the parets- 
chjnna is intact and healthy. 

probable that the seromuscular layers of the 
flaps were destroyed and that the mucosa, 
deprived o( support and circulation, there- 
upon undenvent digestion also. 

OCSCRVATrOVS 

It may be questioned whether additional 
factors such as strangulation, infarction, in- 
fection or autolysis may not have contributctl 
to the results which we have called gastric 
digestion. The question of constriction ac- 
tually arises only in the ease of solid tissues or 
organs where more or less unyielding struc- 
tures arc implanted through a gastric window 
which in time undergoes contraction. In those 
preparations care was taken to avoid constric- 
tion at the time of implantation, ami subse- 
quent microscopic c.'samination of the im- 
planted tissues shows the vessels in most 
instances to be normally filletl with blood. 
Moreover, abnormal cellular changes arc found 
as a rule only at or near the corroding surface 
and not in the bodj- of the implant as would 
Ikj c.xpccted if the circulation of the entire 
implant were compromised. Since our im- 
plants were all made in the normal fasting acid 
stomach, a high percentage of infections would 


fig. I?. PboJomicifffraph which she»5 Jhc Jiswllnj 
surface of a deeply iraplantciJ kniney. SupcfliriAlly 
necrosis and acute inllammatory reaction are noted; more 
deeply can be seen hemorrhage, fibrous, cellular inAltra- 
linn, and granulation tissue, as nell as a degenrrabng 
glomerulus and the remains of collecting tubules. 


not be c-Tpccted and in fact were not ftiund. 
Lcuco^lic infiltration and abscesses were olr- 
scr\'cd in some of the imjilants, but that was 
c.Yccptional. Histologic examination also ap- 
pears to rule out autolysis as a primaiy factor 
in the so called digestion since there was no 
generalized deterioration of cells throughout 
the imphant. The evidence seems fairly con- 
clusive, therefore, that living tissue of all sorts 
may actually be digested in the stomach, 
either directly or after necrosis has occurred, 
in the absence of contributing factors such as 
strangulation, infection and autoly.si.s. 

Li\*ing tissues var>’ in susceptibility to gas- 
tric digestion. Judged by the lime required 
for digestion when placer! in ibe stom.icn 
tissues may be arranged tentatively in or'W^ ° 
resistance of digestion. Most suscepV^ '■* 
the seromuscular coats of the intestine anc 
gall bladder; nc-xt, omentum and cartilage, 
then kidney, spleen, lung, liver, and 
and most resistant of all, fibrous connee 


skin, and intestinal mua)^a. 
e only tissue which apix-ars to t^ 
y immune to orciinar>' gastric digestion 
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is the epithelium of the stomach. Thin sheets 
of regenerating gastric epithelium, even those 
which seem to be poorly supported and nour- 
ished by underlying structures, show no signs 
of injury from gastric juice. The reason for 
this immunity is not clear. It has been sug- 
gested that the presence of a protective coat 
of mucin prevents digestion, but Dragstedt 
and his associates state that the most advanced 
cells in the proliferative process may be 
entirely deyoid of mucin. It is noteworthy 
that tissues, once covered by regenerating 
gastric epithelium, are protected from diges- 
tion. This is an important feature of the 
process of repair in the stomach. 

An impression gained from this study is that 
fibrosis, a reaction most strikingly seen in the 
omentum, hinders digestion and therefore acts 
as a protective mechanism for more highly 
differentiated tissue. Granulation tissue seems 
to provide an even more resistant surface. It 
is important to note in this connection that 
certain tissues respond to the presence of acid 
pepsin with considerable fibrous reaction and 
round cell infiltration, whereas others undergo 
disintegration and digestion at the surface 
without much reaction. 

Tissues also vary in the type of reaction to 
gastric juice. Serous surfaces in general be- 
come acutely inflamed with leucocytic infil- 
tration and necrosis, as in Figure ii. The 
omentum and the capsules of liver, spleen and 
kidney usually respond with excessive amounts 
of fibrosis, as in Figures 3 and 16. The 
parenchyma of solid viscera characteristically 
present complex pictures of fibrosis, hemor- 
rhages, cellular infiltration, and necrosis (Figs. 

14. 15, and 17). Some tissues, muscle for 
e.xample, tend to produce granulation tissue 
at the corroding surface, as in Figure 10. Epi- 
dermal surfaces seem to erode slowly with 
little or no cellular reaction. 

Organs and tissues which project into the 
lumen of the stomach arc much more rapidly 
and completely digested than are those placed 
tangentially in a gastric window. An attrac- 
tive conjecture is that deep implants, lacking 
adequate protective coats of mucin, are sub- 
ject to digestion, w’hercas tangential implants 
and residual craters of digested implants arc 
protected from the full corrosive effects of 



Fig. 18. Method of turning in a pedicle flap so as to 
expose the structures of the gastric wall to the digestive 
action of its own secretions. The small figures illustrate 
the tendency of such flaps to curl, the more resistant mu- 
cosa enveloping the less resistant seromuscular layer. 

acid pepsin by mucin from the surrounding 
gastric mucosa. 

It should be noted finally that a number of 
our animals appeared toxic, some were quite 
ill in fact, during the period of necrosis and 
digestion of the implants; but these animals 
recovered full health after the necrotic tissue 
had disappeared.^This phenomenon was ob- 
served particularly after implantation of in- 
testines, gall bladder, and solid organs. 

SUMMARY AND CONCLUSIONS 

An experimental study has been made to 
determine whether or not living tissues are 
susceptible toordinarygastriedigestion. Many 
different tissues, including omentum, intes- 
tine, liver, gall bladder, pancreas, spleen, 
kidney, lung, cartilage, skin, and even the 
gastric wall itself, were subjected to gastric 
digestion in healthy dogs. The test was made 
by means of implanting living tissues and 
organs in the lumen of the stomacli or by 
insuring prolonged surface contact with gas- 
tric secretion. 



70 


SURGERY, GYNECOLOGY AND OBSTETRICS 



l iR. i6. 1‘hotomicroKraph of a ki<ln«y 7 days after 
tangential implantation in a gastric window. Great thick- 
ening and fibrosis of the capsule arc noted, but the p.aren- 
cfijiiia is intact and healthy. 

probable that the seromuscular layers of the 
flaps were destroyed and that the mucosa, 
deprived o£ support and circulation, there- 
upon undertvent digestion also, 

OBSERVATIONS 

It may be questioned whether additional 
factors such as strangulation, infarction, in- 
fection or autolysis may not have contributed 
to the results which we have called gastric 
digestion. The question of constriction ac- 
tually arises only in the ease of solid tissues or 
organs where more or less unyielding struc- 
tures are implanted through a gastric window 
which in time undergoes contraction. In those 
preparations care was taken to avoid constric- 
tion at the time of implantation, and subse- 
quent microscopic e.^amination of the im- 
planted tissues shows the vessels in most 
instances to be normally filled with blood. 
.’\forcovcr,abnormalccllularchangesarc/ound 
as a rule only at or near the corroding surface 
and not in the body of the implant as would 
be c.t|)ccted if the circulation of the entire 
implant were compromised. Since our im- 
plants were all made in the normal fasting acid 
stomach, a high percentage of infections would 



Fig. 17- Photomicrograph which shows the digestinj 
surface of a deeply implanted kidney. SuperficiiHy 
necrosis and acute inflammatory reaction are noteil; more 
deeply can 6c seen hemorrhage, fibrosis, ceHutar Infihfa* 
t»on, and granulation tissue, as well as a degenenlirg 
glomerulus and the remains of collecting tubules. 


not be c.Tpcctcd and in fact were not found. 
Lcucoc>’tic infiltration and abscesses were ol>- 
ser\’ed in some of the implants, but that was 
exceptional. Histologic c.xamination al«o ap- 
pears to rule out autolysis as a primary' factor 
in the so called digestion since there was no 
generalized deterioration of cells throughout 
the implant. The c\'idencc seems fairly con- 
clusive, therefore, that living tissue of all sorts 
may actually be digested in the stomach, 
either directly or after necrosis h.as occvrrtti, 
in the absence of contributing factors such as 
strangulation, infection and autolysis. 

Living tissues ^■a^5’ in susceptibility to gas- 
tric digestion. Judged by the time require 
for digestion when placed in the stomac 
tissues may be arranged tentatively in order 0 
resistance of digestion. Most suscepttblc arc 
the seromuscular coats 0/ the intesttne an 
gall bladder; next, omentum and cartilage, 
then kidney, spleen, lung, liver, and pancreas, 
and most resistant of all, fibrous connee 
tissue, skin, and intestinal muco<i. 

The only tissue which appears to U com- 
pletely immune to ordinarj’ gastric iliges 
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is the epithelium of the stomach. Thin sheets 
of regenerating gastric epithelium, even those 
which seem to be poorly supported and nour- 
ished by underlying structures, show no signs 
of injury from gastric juice. The reason for 
this immunity is not clear. It has been sug- 
gested that the presence of a protective coat 
of mucin prevents digestion, but Dragstedt 
and his associates state that the most advanced 
cells in the proliferative process may be 
entirely deyoid of mucin. It is noteworthy 
that tissues, once covered by regenerating 
gastric epithelium, are protected from diges- 
tion. This is an important feature of the 
process of repair in the stomach. 

An impression gained from this study is that 
fibrosis, a reaction most strikingly seen in the 
omentum, hinders digestion and therefore acts 
as a protective mechanism for more highly 
differentiated tissue. Granulation tissue seems 
to provide an even more resistant surface. It 
is important to note in this connection that 
certain tissues respond to the presence of acid 
pepsin with considerable fibrous reaction and 
round cell infiltration, whereas others undergo 
disintegration and digestion at the surface 
without much reaction. 

Tissues also vary in the type of reaction to 
gastric juice. Serous surfaces in general be- 
come acutely inflamed with leucocytic infil- 
tration and necrosis, as in Figure ii. The 
omentum and the capsules of liver, spleen and 
kidney usually respond with excessive amounts 
of fibrosis, as in Figures 3 and 16. The 
parenchyma of solid viscera characteristically 
present complex pictures of fibrosis, hemor- 
rhages, cellular infiltration, and necrosis (Figs. 
^ 3 ) i 4 » 15, and 17). Some tissues, muscle for 
example, tend to produce granulation tissue 
at the corroding surface, as in Figure 10. Epi- 
dermal surfaces seem to erode slowly with 
little or no cellular reaction. 

Organs and tissues which project into the 
lumen of the stomach are much more rapidly 
and completely digested than are those placed 
tangentially in a gastric window. An attrac- 
tive conjecture is that deep implants, lacking 
adequate protective coats of mucin, are sub- 
ject to digestion, whereas tangential implants 
and residual craters of digested implants arc 
protected from the full corrosive effects of 



Fig. t8. Method ol turning in a pedicle Hap so as to 
expose the structures of the gastric wall to the digestive 
action of its own secretions. The small figures illustrate 
the tendency of such flaps to curl, the ruore resistant mu- 
cosa enveloping the less resistant seromuscular layer, 

acid pepsin by mucin from the surrounding 
gastric mucosa. 

It should be noted finally that a number of 
our animals appeared toxic, some were quite 
ill in fact, during the period of necrosis and 
digestion of the implants; but these animals 
recovered full health after the necrotic tissue 
had disappeared.^This phenomenon was ob- 
served particularly after implantation of in- 
testines, gall bladder, and solid organs. 

SUMitARY AND CONCLUSIONS 

An experimental study has been made to 
determine whether or not living tissues are 
susceptible toordinarj'gastricdigeslion. Many 
different tissues, including omentum, intes- 
tine, liver, gall bladder, pancreas, spleen, 
kidney, lung, cartilage, skin, and even the 
gastric wall itself, were subjected to gastric 
digestion in healthy dogs. The test was made 
by means of implanting living tissues and 
organs in the lumen of the stomacli or by 
insuring prolonged surface contact with gas- 
tric secretion. 
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Virtually all the tissues and organs so tested 
underwent digestion. There is evidence that 
this digestion occurred, in many instances at 
least, in the absence of contributing factors of 
strangulation of the implant, infarction, in- 
fection, or autolysis. 

The tissues most rapidly digested were the 
external coats of hollow organs (intestines, 
appendix, gall bladder) ; those most resistant 
were fibrous connective tissue, skin, and in- 
testinal mucosa. The seromuscular coat of the 
stomach itself was not exempt from auto- 
digestion. The one tissue which seemed to be 
immune to ordinary digestion was gastric 
epithelium. 

Organs and tissues projecting into the lu- 
men of the stomach were much more rapidly 
and completely digested than were those 
which were placed tangentially in a gastric 
window. 

Living tissues undergoing digestion showed 
different sorts and degrees of reaction. Serous 
surfaces in general became acutely inflamed 
with rapid leucocytic infiltration and necrosis. 
The omentum and the capsules of liver, spleen, 
and kidney responded with excessive amounts 
of fibrosis. The parenchyma of solid viscera 
characteristically presented complex pictures 
of fibrosis, hemorrhages, cellular infiltration, 
and necrosis. Some tissues, muscle for ex- 
ample, tended to produce granulation tissue 
at the corroding surface. Epidermal surfaces 
slowly eroded with little or no cellular reaction. 


Histologic study suggests that a surface of 
active fibrosis offers a certain amount of re- 
sistance to digestion, that even more opposi- 
tion is offered by a layer of granulation tissue, 
and that these surfaces act as barriers to the 
destructive action of acid chyme. Such tissue 
responses are probably of practical importance 
since they serve as protective mechanisms, de- 
laying the progress of corrosion until healing 
can take place by means of fibrous contraction 
of the gastric defect and proliferation of gas- 
tric epithelium across the base of the ulcer. 
Once tissues are covered with proliferating 
gastric epithelium, they appear to be safe 
from further corrosive action of normal gas- 
tric juice. 

A number of the dogs appeared toxic during 
the period of necrosis and digestion of the 
implants, but recovered full health after the 
necrotic tissue had disappeared. 
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THE LOCAL APPLICATION OF NITROFURANrCOMPOUNDS 
WITH SPECIAL REFERENCE TO USE ON WOUNDS 

M. C. DODD, Ph.D., F. W. HARTMANN, Sc.D., and W. C. WARD, M.S. 


I N a previous report (4) a series of nitrofuran 
compounds was shown to be bacteriostatic 
and bactericidal for a variety of gram posi- 
tive and gram negative organisms in low 
concentrations. Further work has established the 
fact that the bactericidal activity of several of 
these compounds is not abolished by the presence 
of blood or serum. 

Previous work has also shown that some of 
these compounds are nontoxic for laboratory 
animals in moderately large doses. 

These facts suggested the possible clinical use 
of nitrofuran compounds in the treatment of in- 
fected wounds. In order to test the value of this 
suggestion as far as possible in the laboratory and 
to provide maximum information to the clinician, 
an examination was made of the irritant prop- 
erties, toxicity, and effect on the healing rate of 
wounds in rabbits produced by the local applica- 
tion of nitrofuran compounds. For this purpose, 
five of these compounds previously shown to have 
excellent antibacterial properties in vitro were se- 
lected. The 5 compounds chosen were— 

R-OiN- 

S-nitro-j-furyl me- 
thyl ketone — R — COCHj 1-250 

5-nitro-2-furalde- 
hyde semicarba- 

zone -R-CH = N-NHCONH, 1-5000 

n-propyl-5-nitro-2- 

furoate . , — R — COOCjH? 1-10,000 

5-nitro-2-{urfuryl 

propionate — R— CHjOOCCiH* i-iooo 

ethyls— ( 5 .nitro- 2 - 

furyl) acrylate . — R — CH = CHCOOCiH4 1-15,000 

The first four may be regarded as derivatives, in 
the order named, of furan, 2-furaIdehyde, 2-furoic 
acid and 2-{urfur>’\ alcohol, while the last named 
compound is related to / 3 — (2-furyl) acrylic add. 

The relatively low solubility of four of these 
compounds in water has already been indicated. 
For the following experiments they were incor- 
porated into a water soluble base composed of 
polyethylene glycols (carbowaxes) and propylene 
glycol.^ The semicarbazone and the furoate 

'^rlwwax 1500—55% 

l^rbowax 4000—20% 

I’ropylene glycol — 25% 




formed pharmaceutically acceptable preparations 
in this base while the other three compounds 
caused a progressive discoloration of the base. 
However, in vitro tests on the discolored products 
showed no loss of antibacterial activity even 
after storage for x year. 

In these experiments this base was found to be 
quite suitable as a vehicle for the application of 
these antibacterial compounds. All of the nitro- 
furan compounds are soluble in the base thus pro- 
viding a vehicle by which greater concentrations 
of the compounds could be applied than would 
be otherwise possible unless the compounds were 
placed directly on the wounds. In avoiding this 
latter procedure, a more economical preparation 
was obtained even though the concentrations used 
in the base are many times the minimum bacte- 
ricidal concentrations of the compounds. Keep- 
ing in mind that the primary clinical use for these 
compounds would be in the treatment of infected 
wounds, a preparation of this kind also avoids the 
caking and interference with wound drainage so 
frequently encountered with powdered prepara- 
tions and heavy ointments. In addition, the 
slight surface active properties of carbowaxes, 
plus the fluidity of the preparation at body tem- 
perature should provide a mechanism for a maxi- 
mum of spreading and mixing of the compounds 
with body fluids even when pus or other organic 
material is present. Finally, the preparation be- 
ing washable can be removed readily with water 
and facilitates observation and redressing of 
wounds. 

The base alone was used as a control in the ex- 
periments on the healing rate of treated wounds. 
It is nonfatly, contains no water, and possesses 
physical characteristics suitable, for use as a 
vehicle for local application. Extensive work bj’ 
Smyth and coworkers (13, 14) has demonstrated 
the lack of toxicity and irritation of the carbo- 
waxes for laboratory animals and that they pro- 
duced no more irritation in human subjects than 
such commonly used bases as petrolatum and 
glycerin. Friedman has shown that carbowax 
1500 is also nontoxic for rabbits when given in- 
travenously in large doses. Numerous investiga- 
tions (i, 6, 7, 10, 16) have been reported on the 
safety of propylene glycol for human use. 


73 


74 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLC I.— IRRITATION TESTS ON HUMAN SUBJECK WITH FIVE NITROFURVN 
RESULTS OF EXAMINATION AFTER 6, 24, AND 48 HOURS 


COMPOUNDS- 



“(-f)-byp«r«nii4 »iin. 


IRRITATION TESTS ON HUMAN SKIN 

The five aforementioned nitrofuran compounds 
were tested for possible irritation effect on human 
skin. Four compounds, the ketone, semicarba* 
zone, furcate and furylacrylate were used at a 
concentration of 1:500 in the base, white the 
propionate was tested at a concentration 1 :ioo in 
the same preparation. All five preparations were 
applied to the forearms of each of to volunteers 
for 2 successive days. Following application, the 
areas used n'ere covered by small dressings. 
Sufficient material was applied to insure itspres- 
sence on the skin for 24 hours. Observations of all 
areas were made at 6, 24, and 48 hours following 
application. 

Table I shows that none of the five nitrofuran 
compounds was irritating after 6 hours contact. 
After 24 hours one subject showed hyperemia of 
the skin due to the presence of the furylacrylate. 
After 48 hours, 6 individuals out of g gave c\’i- 
dence of irritation due to this same compound, 


while 3 out of 9 persons were affected by the 
ketone. None of the reactions were more severe 
than a moderate hyperemia. Apparently, these 
two compounds possess irritating properties for 
two-thirds and one-third, respectively, of the in- 
dividuals tested at the concentrations used in the 
experiment. The other three compounds gave no 
evidence of irritation in any of the subjects in the 
concentrations tested. 

EPFECT or FIVE NITROFURAN COMPOUNDS ON 
THE IIEALINO RATE OP EXPERIMENTAL WOUNDS 
IN RADOtTS 

For this experiment the $ nitrofuran compounds 
here mentioned were incorporated into the wash- 
able base in three different concentrations. The 
ketone, furylacr)’late, semicarbazone and furcate 
were made up in concentrations of 1:500, i;ioco, 
and 1 :50oo in the base, while the propionate was 
compounded at 1:100, 1:500, and These 

concentrations were selected rather arbitrarily, al- 


TABLE II.-HE.\LING TIME IN D.AYS OF WOUNDS TREATED WITH S-.VITRO 2 FURVI.- 
METinX KETONE 
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though all of them are many times the minimum 
bactericidal concentration for these compounds as 
determined by in vitro methods. The fact that the 
previous experiment had shown the 1:500 con- 
centrations of the ketone and furylacrylate to be 
irritating suggested that these concentrations 
would also interfere with the healing process, thus 
providing some information on the maximum con- 
centration permissible for wound treatment. The 
following data, however, do not support this ex- 
pectation since these concentrations show very 
little effect on the healing process, though tJ»ey 
may not be optimal for use on healing wounds. 

Twenty rabbits were used in the experiment 
and 5 to 8 wounds were inflicted on each rabbit. 
After removal of the hair from either the dorsal 
or ventral surface of the rabbits, the wounds were 
made with a rongeur and scalpel. The technique 
employed produced wounds quite similar in size 
and of equal depth. The wounds averaged 175 
square millimeters in area and extended down to 
the muscle. The wounds on the ventral surface 
tvere obser.'ed to stretch more and become larger 
than those on the dorsal surface, which was 
attributed to the thinness and lack of connective 
tissue in the former as compared to the skin on 
the back. 

The three concentrations of each compound in 
the base were applied to these wounds, and the 
effect on the healing rate was compared with un- 
treated wounds and wounds treated with the base 
alone. The test substances were reapplied every 
2 days, and sufficient material was applied to 
cover the wounds completely. The wounds were 
protected by small gauze and adhesive bandages 
(“Band Aid'’) and removal was prevented by 
cloth jackets tied around the rabbits. Their pro- 
gress in healing was followed by the method of 
Carrel and Hartmann. Before each treatment 
tracings of the wounds were made on cellophane. 
These were transferred to plain white paper for 
measurement with a compensating polar plani- 
meter. The process of healing was thus measured 
and recorded until complete healing occurred, 
which for these experiments was defined as the 
time when the new epithelium over the wound 
became continuous. 

Fourteen days after the wounds were made 
biopsies obtained from those treated with each of 
the concentrations of the five compounds as well 
as from the control wounds were subjected to 
histological examination for evidence of possible 
irritation or injury due to nitrofuran compounds 
and as a further comparison of healing rates. 

_ The results of this experiment can best be con- 
sidered by presentation of the data obtained on 



wounds, 6 on each of the 3 concentrations em- 
ployed. Tlie tables and graphs which follow are 
ba^d on the data obtained from 3 to 6 rabbits. 
Two control wounds were used on each animal, 
one untreated and one to which the base alone 
was applied. 

The effect of 5-nitro-2-furyl methyl ketone on 
the healing rate of wounds in rabbits is demon- 
strated in Table II and Figure i. A comparison 
of columns 2 and 3 in Table II shows that the 
variation in healing time between wounds on the 
dorsal and ventral surfaces of the animals was not 
significant. Column 4 demonstrates that the 
average healing rate was inhibited by this com- 
pound, the degree of inhibition increasing with 
the concentration. Columns 5 and 6 show that 
the process of wound repair progressed at a yer>' 
different rate from animal to animal, emphasizing 
both the individual differences between animals 
and the value of controls on each. 

Since the decrease in the area of the wounds be- 
tween successive measurements varied directly 
with the rate of healing, the average areas of the 
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rig. J, left. Rabbit I on the loth dnynf treatment with 
j-nitro-3-fuf>-l methyl ketone <X.P So 135). Wounds. 
Ujipcf left, i-.soo. Un}«r right, i iooo- Middle left, 
I-5OO0. Middle right, Lase alone. Lower left, untreated 
I 'K 3 ' Rabbit 3 on the loth day of treatment uiih y 
nilr&-*-furyl methyl ketone (X P. No. ijt). Wound*. 
Upper left, 1:500 Upiicrright, ijooo. Middleieft. 1.5000 
Middle right, base alone. Lower left, untreated. 

wounds were plotted against time for a graphic 
presentation of the effect of the various concen- 
trations of the ketone on the healing rate. E.Tpe- 
rience had sho%vn any significant variation in the 
rocess of wound repair to occur in the second 
alf of the total healing period, hence the inUial 
wound areas presented in all the graphs Included 
here are those obtained on the sixth day of treat- 
ment. 

Figure i shows the marked similarity in the 
rate of healing of all wounds used in the study of 
S-nitro-2-furyl methyl ketone, but also demon- 
strates the inhibitory’ effect produced by this com- 
pound on the rate at which final epithelization of 
the treated wounds occurred. The inUial sizes of 
the wounds were similar, and the healing rale 
curves all have essentially the same slope until 
about the sixteenth day. From this point on, dur- 
ing the time when the process of epithelization 
was obseiA’cd to be the major repair process, the 


inhibition of healing produced by the compound 
is apparent. It should be recalled that this com- 
pound was irritant to intact human skin at a con- 
centration of t;soo. 

The gross appearance of the wounds treated 
with s-nitro-2-furj'I methyl ketone and with the 
base alone was essentially the same as the un- 
treated wounds (Figs. 2, 3 ) except that the latter 
did not develop as heavy a crust as the treaUd 
wounds. 

Table 111 presents the observations made on 
the healing time of wounds treated with ethyl 
a-(5-nitro-2-furyl) acrylate. In this group of 
animals the wounds on the dorsal surface healed 
more rapidly than tlid those on the ventral sur- 
face. Columns 5 and 6 again emphasize the in- 
dividual differences in animals, showing that the 
slowest healing wounds required more than twice 
as much time as the fastest. The data in column 4 
indicate that the test compound had no appre- 
ciable effect on healing when present at a concen- 
tration of I :sooo, but did produce a slight exten- 
sion of healing time at irtooo and 11500. 

Figure 4 graphically demonstrates the inhibi- 
tory effect of the higher concentrations of ethyl- 
^l"-(5-nitro-2-furyl) acrylate on the healing of 
wounds as compared to controls treated with the 
base alone and to untreated controls. This effect 
appears to be similar to that produced by the pre- 
viously described compound m that it occurs late 
in the process of healing, at the time of hnal 
epithelization, although the effect in this instance 
is not as marked. Grossly all wounds appeared 
similar (Figs. 5 and 6). 

The data in column 4, Table IV, show that the 
third test compound, s-nitro-2-furfuo'l propion- 
ate definitely slowed the healing process in all 
three concentrations employed, although this 
effect w'as no more marked at j :ioo than it was at 
a 1:1000 concentration. Columns 2 and 3 again 
show that wounds on the back healed a little 
sooner, and columns 5 and 6 emphasize the pre- 
vious ^ta pointing to the wide variabilitj’ in the 
healing rate of w’ounds on individual animals. 


TABLE III -HEALING TIME IN DAYS OF WOUNDS TREATED WIPH ETHYL 
fl(S.NITRO- 2 -FURYL) ACRYLATE 
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Fig. 4. Healing rates of wounds treated with ethyl /S— 
(S-nitro-2-furyl) acrylate, 1:500, i:ioeo, and 1:5000 in a 
washable base. The higher concentrations prolong the 
healing time of wounds as compared to the control wounds. 
This effect is most apparent in the period after the six* 
teenth day. 

Figure 7 illustrates the slight prolongation of 
healing time produced by all three concentrations 
of this compound as compared to the control 
wounds. The gross appearance of the treated 
wounds as shown in Figures 8 and 9 was not 
significantly different from those receiving no 
treatment. 

The results of the treatment of wounds with 
n-propyI-5-nitro-2-furoate are presented in Table 
V. The figures in column 4 indicate that this 
compound had no significant effect on the healing 



Fig- 5. left. Rabbit No. 3 on the loth day of treatment 
with ethyl (s-nitro-2-furyl) acrylate (N.P. No. 159). 
Upper Ic/t, r.sco. Upper right, 1:1000. Middle left, 
1:5000. Middle right, base alone. Lower left, untreated 

Fig. 6. Rabbit No. 4 on loth day of treatment with 
ethyl / 9 — (5-ni'tro-2-furyl) acrylate (N.P. No. 159). 
Wounds. Upper left, 1 :500. Upper right, i :jooo. Middle 
left, 1:5000. Middle right, base alone. Lower left, un- 
treated. 

process as noted with the previous compounds. 
The apparently anomalous result of 17.5 days 
average for the healing of wounds treated with a 
concentration of 1:1000 must be discounted as 
perhaps due to some unrecognized error, since 
wounds treated with both the larger and smaller 
concentrations healed, on the average, in a period 
of time equal to that of the untreated controls and 
somewhat sooner than that of those treated with 
the base alone. The previously noted tendency of 
wounds on the back to heal more quickly than on 
the ventral surface is again apparent in this group 
of animals as listed in columns 2 and 3. Again, 
the variability in the healing of wounds on in- 
dividual animals is emphasized by the shortest 
and longest healing time observed for any wound 
given in columns 5 and 6. 

Figure 10 illustrates the similarity of all wounds 
in this group both treated and untreated, empha- 


TABLE IV. -HEALING TIME IN DAYS OF WOUNDS TREATED WITH 
5 -NITRO- 2 -FURFURyL PROPIONATE 


Concentration 

Average healing 
time lor wounds 
on ventral surface 

Average beating 
time for wounds 
on dorsal surface i 

Average healing 
time for all 
wounds 

Shortest healing 
time for ^ny 

Longest healing 
tirne for 

Any wound 

1:100 1 

l8 

|6 1 

1 

n 

24 


n 

i6 

i6 5 

10 

24 

IIOOO 

i8 

i6 

17 


24 

Base 

IS 

18 

14 

lO 

20 

Untreated 1 

14 

(a 

It 


i6 
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Fjr. 7. Ifealinf; rate* of wounds treated «ith s-nitro- 
s-furfuryl propionate, t'loo, 1:500 and fiooo inawash- 
able base. All three concentrations sIa^^ed the rate of 
treated wounds as compared to ivounds treated uith the 
base alone or untreated wounds 

sizing the lack of anj' Inhibitar}' action due to Che 
presence of this compound (see also Figs. 11 and 
12). Even the previously noted and unc.'iplainecl 
results obtained with wounds treated with a con- 
centration of 1:1000, do not produce a markedly 
dissimilar healing rale or modify the gross ap- 
pearance of all the wounds in this group. 

The results in Table VI are from wounds 
treated with s-nitro-2-furaldehyde semicarbazone. 
Column 4 shows that this compound is like the 
previous one in that none of the three concen- 
trations tested had any inhibitory effect on the 
rate of healing as compared to either wounds 

T.VBLF -IIEAUXG TLME IN' D.WS OF tVOUXDS 



Fig 8. left. Rabbit Xo. s on the loth day of treatment 
with j-nitro-a-furfuryj propionate (N.P, No. tts), i-ioo, 
I so* and itjooo in a washable base Wounds. Upper 
left, itioo. Upper right, 1:500. Sliddle left, i:tooo. 
Middle fight, base alone. Loner left, untreated 
rig. 9. Rabbit Xo 6 on the 10th day of treatment with 
5-i)ilro-a (u/furyl propionate (N.P. No. are), r.roo, 1.500, 
and I'toQoina washablebase. Wounds. Upper left, i. too. 
Upper right. I'soo. Middle left. 1:1000 Middle right, 
base alone. Lower left, untreated. 

treated with the base alone or untreated wounds. 
In fact, wounds treated with a concentration of 
r rrooo of this compound showed an average healing 
time shorter than the controls. Figure 13 em- 
phasizes the similarity of the healing process of 
ail wounds in this group of animals, and Figures 
14 and 1$ show the wounds on ttvo of these rab- 
bits on the tenth day of treatment. 

In summary, it can be noted that three of the 
nitrofuran compounds tested, s-nhro-2-fur}’I 
methyl ketone, ethyl f?— (s-nitro-z-furyl) aerj-!- 
afe and 5-nitr0'2-furfuiyl propionate caused a 
slight prolongation of the healing time of wounds 
in rabbits, while no such effect was observ’ed in 
wounds treated with either n-propyl-5-nitro-2- 
furoate or 5-nitro-2-furaldehyde semicarbazone. 
No other effect was noted with any of the com- 
pounds. A review of the tabulated genera! aver- 
age heating periods for wounds treated with the 

TREATED WITH N-PROP>’L-5-NITRO-2-FUROATE 
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, Jil®' Hwling rates of wounds treated with n-prony|. 

and 1:5000 in a wash- 
ame Date. Tbs compound did not significantly a 0 ect the 
controV*”* treated wounds as compared with the 


three inhibitory compounds shows the greatest 
increase m healing time, as compared to that for 
ne wounds on which the base alone was used, was 
3 days. This delay in healing is not marked in 
omparison with that found by other investiga- 
ors using some commonly employed therapeutic 
u sUnces on experimental wounds. For exam- 
found that crystalline urea 
ayed healing of ivounds in guinea pigs 8 to 18 
controls, while Skinner 
^ound that tannic acid (5 per cent 
queous) and strong triple dye (brilliant green 
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Fig. II, left. Rabbit No. 7 on the loth day of treatment 
with n-propyl-5-nitro-2-furoate. (N.P. No. 245), i 500 
1:1000, and 1:5000 in a washable base. Wounds. Upper 
left, I'STO. Upper right, 1:1000. Middle left, 

Middle right, base alone. Lower left, untreated. 

Fig. 12. Rabbit No. 8 on the 10th d »y of treatment >\iih 
n-propyl-s-mtro-2-furoate, (N.P. No 245), i 500, i 1000, 
and 1:5000 in a washable base. Wounds. Upper left 
1:500. Upper right, 1:1000. Middle left, i '5000 Middle 
right, base alone. Lower left, untreated. 

2.5 per cent, neutral acri6avine 2.5 per cent, and 
gentian violet in water) extended healing time 
of bums in rabbits, 5 and 40 days respectively. 

A histological examination of tissue taken from 
both treated and untreated wounds on animals in 
all test groups on the fourteenth day of treatment 
was done. The results corroborated the above ob- 
servations that the only effect produced by the 
compounds was a slight inhibition of healing by 
the three named above. This examination failed 
to emphasize even this effect since little or no 
difference could be found between treated and 
untreated tissue regardless of the compound used. 

TOXICITY OF NITROFURAN COMPOUNDS BY 
ABSORPTION FROM LARGE W’OUNDS 
The foUo%ving experiment was designed to de- 
termine possible toxicity of the nitrofuran com- 


TABLE VI.— HEALING TIME IN DAYS OF WOUNDS TREATED WITH 
S-NITRO- 2 -FURALDEHYDE SEMICARBAZONE 


Concentrition 

Average healing 
time for rounds 
on ventral surface 

Average besTing 
time for wouDds 
on dorsal surface 

Average bealing 
Ume for all 
grounds 

Shortest healing 
time for any 
wound 

Longest healing 

any wound 


>6 


*4 

10 

so 

^1000 

10 

13 

U 5 

10 

14 

« 5000 

14 

11 

13 

10 

16 
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Fig. Healing ratrs of uounds treatrc) nilb s-nitro- 
3-fura]d^ydc scmicarbazonc, i joo, i tooo, and i 5000 m 
a waahabk base. N’o fnhiWtory cfTect on the healing rate 
nas observed in wounds on nhich this compound uasem- 
loycd. The wounds treated nith a i 1000 concentration 
ealed even faster than the controls. 

pounds discussed in the work described by con' 
tinuous absorption from large wounds when the 
compounds were present over a prolongetl period. 
The conditions arc thus similar to the clinical use 
of local antiseptics on large wounds. Tonicity 
under such conditions depends on, first, absorp- 
tion of the compound, and second, its toxic prop- 
erties. 

An idea of this second factor for each of the five 
compounds tested can be gained from the data to 
be given on the L.D. 50 for mice and rats by the 
oral and subcutaneous routes of administration. 
It must be borne in mind, however, that these 
figures cannot be applied directly to rabbits on 
which the present work was done, but merely 

I.,n 19 — Mice L D yr~iua 
orally (abrounrou^y 

Compound msm/kfm. mgm/kgu 

S-nitro-a-furyl methyl telone . 400 too 

S’nhro‘»-fura^iiehyili semkaT' 
bazone . - 600-700 >3000 

n-propyl-s-nitro-J-furoate >*00 >3ooo 

5-nit«»-2-furfuryl propionate 300 7®° 

ethyl P-(s-nitro-2-furyl) 

acrylate 35®® >4®®® 



* 4 / left. Kabbit Xo. e on the loth day of frealment 
with s nitro-2-furaIdehyde semicarbazone, (N.P No 
a-zo-w). 1 soo, I 1000, and 1 5000 m a washable base 
Upper left, 1.500. Utipcr right. i 1000 .Middle left, 
I 5000 Middle nght, base alone. Lower left, untreated. 

rig. 15. Rabbit No lo on the loth day of treatment 
with 5 nitfo-j-furaldehyde semicarbazone, (XP, Xo 
a-jo-^l, 1.500, J.iooe, anil 1 5000 in a washable base 
Uf^r left. I 500 Upper right, i 1000 Middle left, 
I 5000. Middle right, base alone. Lower left, untreated 

serve to indicate the toxicity found under con- 
trolled methods of administration. 

Because of the lack of a chemical test to deter- 
mine the presence of the compounds in the blood, 
the doMge applied to the wounds in this experi- 
ment ivas large, with the hope that toxic symp- 
toms might be produced which could be rielectw 
by either gross or microscopic methods, thus 
indicating the occurrence or lack of absorption. 
Accordingly, the animals were exposed to approxi- 
mately 250 milligrams per kilogram of each com- 
pound continuously for a month as indicated. 
This dosage is obviously much lower in many 
cases than that given, but the fact of the con- 
tinuous presence of the compounds made the 
conditions rather severe. 

The method of application consisted of the 
preparation of large wounds with areas of ap- 
proximately 25 to 50 square centimeters on the 
ventral surface of the rabbits to which the com- 
pounds were continuously applied for a period of 
4 weeks. The appropriate dose of the substance 
ivas concentrated m approximately 2 grams of the 
ivashable base previously described and applied 
to a square piece of gauze which was placed over 
the wounds and held in place with adhesive tape. 

A cloth jacket was then tied in place over all to 
protect the dressings. The compounds were 
applied immediately after the wounds were made 
and at weekly inter\'als afterward. This ensured 
an excess of material in contact with the wounds 
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at all times. Weight records, blood examinations 
and blood urea nitrogen determinations were done 
before and after the treatment period. Urine 
analyses were useless because of the tendency of 
many apparently normal rabbits to albuminuria. 
At the termination of the experiment, all animals 
were sacrificed and the tissues were studied micro- 
scopically. 

5-Nitro-2-furyl methyl ketone was the only one 
of the five compounds tested to produce death or 
symptoms of toxemia. The 2 rabbits treated with 
this compound as outlined died in 24 to 48 hours. 
Four more rabbits treated by the same method 
but with a dosage of ico to 2CO milligrams per 
kilogram also died in 1 to 2 days. However, 50 
and 65 milligrams per kilogram were applied, as 
has been described, for a full month without any 
symptoms of toxemia, nor did the histological 
examination reveal any abnormalities present in 
any of the tissues. 

The other four compounds were used at the 
stated dose on two rabbits each for the full experi- 
mental period of 4 weeks without any symptoms 
of toxemia appearing. None of the rabbits 
showed a significant weight variation. The blood 
picture was essentially normal, the only possible 
significant finding being a slightly lower hemo- 
globin value. Blood urea nitrogen determinations 
were well within the limits determined on normal 
rabbits. The histological examination of the 
tissues of these animals was also entirely negative 
for any abnormalities attributable to the com- 
pounds. 

Observations were made on the wounds during 
this period although because of the large concen- 
tration of compounds present no attempt was 
made to measure the effect on healing. However, 
no gross sign of irritation was observed. Heavy 
crusts or scabs formed over all wounds regardless 
of the compound applied. However, differences 
were obserx'ed. Ethyl {5-nitro-2-furyl) acryl- 
ate, n-propyl-5-nitro furcate and 5-nitro-2-fural- 
dehydes emicarbazone caused a considerable 
quantity of tough, elastic necrotic tissue to be 
formed in wounds on which these compounds 
were present. Less of this material was noted in 
wounds treated with 5-nitro-2-furyl methylketone 
and none was found when 5-nitro-2-furfuryl pro- 
pionate was used. 

As a result of this experiment it can be con- 
cluded that four of the five compounds discussed 
here are nontoxic for rabbits when applied to large 
open wounds in doses of approximately 250 milli- 
grams per kilogram of body weight continuously 
for 4 vreeks. One compound, s-nitro-z-furyl 
methyl ketone, is toxic under similar conditions, 


causing the death of rabbits in i to 2 days. How- 
ever, no toxicity was encountered when the 
quantity of chemical applied was reduced to 50 
to 65 milligrams per kilogram. 

. COMMENT 

Previous work has established the antibacterial 
action of the five nitrofuran compounds discussed 
here, which suggested an investigation of their 
possible use in the local treatment of infected 
wounds. Compounds intended for such a purpose 
should also be nonirritating to human skin, non- 
toxic on local application to large denuded areas 
for long periods of time; produce no adverse effect 
on healing, and the antibacterial activity should 
not be abolished by organic matter. 

The present work has demonstrated that two 
of the five compounds studied, n-propyl-s-nitro- 
2-furoaie and 5-nitro-2-furaldehyde semicarba- 
zone qualify as efficient antibacterial substances 
which are nonirritating and nontoxic under con- 
ditions of local application and do not delay the 
healing process in wounds in rabbits. In additiqn, 
Neter has shown that 5-nitro-2-furaldehyde semi- 
carbazone was effective In the treatment of 
wounds in rabbits infected with hemolytic strep- 
tococci. 

As a result of these studies, 5-nitro-2-furaIde- 
hyde semicarbazone (designated as furacin) was 
deemed worthy of clinical trial. It was incorpo- 
rated 1:500 in the washable base which was 
previously described for use on infected wounds 
in humans. 

At the time of this writing, Snyder, Kiehn and 
Chrislophersen have prepared a preliminary re- 
port on a small series of cases of infected wounds 
treated with this preparation in which favorable 
clinical and bacteriological results were obtained 
and have recommended its further trial. They 
have also noted the lack of toxicity, irritation, 
and interference with healing which has been de- 
scribed in the present work on rabbits. Several 
other clinical trials are being conducted by 
McCollough and by Shipley who corroborate the 
earlier findings of Snyder and his associates. 

Certain justifiable criticisms have been made 
recently of the experimental method used in this 
work as a valuable measurement of the healing 
rate of wounds. It has been pointed out by several 
workers that the method records chiefly the rate 
of contraction of the wounds and that it is not 
an accurate measurement of the rate of epitlie- 
Hzation. . . 

No attempt is made here to refute these criti- 
cisms, since the aim of this investigation was to 
provide as much information as possible with the 
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nethods available on the properties of these com- 
)Ounds under conditions of continuous local ap- 
ilication. 

It is interesting to note, therefore, that the 
indings recorded here by the method of Carrel 
ind Hartmann on the failure of s-nitro-2-furalde- 
lyde semicarbazone to interfere with healing 
vere substantiated by the histological findings. 
]t has also been shown by those investigating the 
dinical utility of this compound that epit^lial 
jrafts covered with it have consistently given 
ixcellent results and that no interference with the 
ate of epithelization was indicated. 

SUMMARY 

Five nitrofuran compounds of previously 
iroved antibacterial activity were tested for 
rritation to human skin and for toxicity and 
;ffect on healing when applied to wounds in 
•abbits. Two compounds, n-propyl-s-nitro-z- 
uroate and S'Tiitro-a-furaldehyde semicarbazone 
ft’ere found to be nonirritating, nontoxic, and 
live no adverse effect on healing under the con* 
illions of the experiments. Because of its supe- 
rior antibacterial activity, ^-nitro-a-furaldehyde 
5emicarbazone has been recommended for clinical 
trial in infected wounds and preliminary trials 
show favorable clinical and bacteriological re- 
sults. 
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MALIGNANT LESIONS OF THE DUODENUM 

CLAUDE F. DIXON, M.D., F.A.CS., A. L. LICHTMAN, M.D., HARRY M. WEBER, M.D., 


and JOHN R. McDONALD, 

K nowledge gained in the performance 
of pancreatectomy and in the post- 
operative care of the patients is ap- 
• plicabie to the surgery of malignant 
lesions of the duodenum and papilla of Vater. 
The circumvention of the difficulties involved in 
the partial removal of the pancreas and duodenum 
with provision for the re-establishment of biliary 
and alimentary continuity is the same for all 
three lesions. 

PATHOGENESTS 

The rarity of carcinoma of the small intestine 
has provoked extensive discussion (13), Like the 
fallopian tubes and the spleen, the small intestine 
is so infrequently the site of a primary malignant 
lesion that it prompts search for some factor 
causing refractoriness to malignant change. If 
some of the hypotheses of the causation of cancer 
are correct, duodenal malignant lesions should be 
common. Let us take trauma as an example. The 
horizontal or third portion of the duodenum lies 
over the third lumbar vertebra and therefore is 
exposed to trauma. The duodenojejunal flexure, 
where fixed intestine becomes free, is a frequent 
site of duodenal rupture. Looking for sites where 
chronic irritation is common, one finds that the 
duodenum is a retort that is constantly charged 
with acids, alkalis, enzymes, bile salts, choles- 
terol, and the things w'e eat and drink. Chronic 
duodenal ulcers and erosion around duodenal 
fistulas are evidence of irritative properties o! the 
duodenal contents. 

Advocates of the hypothesis of malignant de- 
generation in gastric ulcers must assume some 
inhibitory influence in the duodenum. In 3 of the 
cases studied in this paper the pathologist seemed 
to concur with Jefferson’s opinion (15), drawn 
from 30 collected cases, that carcinoma of the 
duodenum may result from malignant degenera- 
tion in an ulcer (4). But it may be pointed out 
that carcinoma of the duodenum does not show 
the predilection for the first inch of the duodenum 
that characterizes duodenal ulcer, even though, 
like duodenal ulcer, it is more common among 
men than among women. Critical examination of 
Jefferson’s case reveals that the lesion may have 
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been a carcinoma from the very first. He as- 
sumed that, because the lesion was diagnosed as a 
benign ulcer by palpation and years elapsed 
before the carcinoma w’as obvious, the lesion was 
originally benign. Examination of our cases 
shows that the patient may live for many years 
after gastroenterostomy for duodenal carcinoma. 
Even if every carcinoma in the first part of the 
duodenum resulted from a duodenal ulcer, the 
inddence of duodenal cardnoma is so small as 
compared with that of duodenal ulcer that only 
an infinitesimal percentage of duodenal ulcers 
would undergo malignant degeneration. 

Duodenal mucosa makes contact with gastric 
mucosa, two pancreatic ducts and one biliary 
duct. The cells of Brunner’s glands perforate the 
muscularis mucosae. Robertson has reviewed the 
difficulties that confound the diagnosis of car- 
cinoma of the duodenum. He observed that 
Brunner’s glands are extremely passive and do not 
undergo any.spedal or prominent alterations 
under abnormal conditions. Brunner’s glands are 
most abundant in the first few inches of the du- 
odenum and in the tissue surrounding the papilla 
of Vater. Review of the literature on the few 
cases in which malignant changes have occurred 
in the cells of Brunner’s glands reveals that para- 
doxically the only carcinomas arising unquestion- 
ably from the cells of Brunner's glands are 
questionable carcinomas. Robertson presented 
data on one case in which there was unorganized 
hyperplasia with cells showing h3T)erchromatism, 
irregular arrangement and occasional mitotic 
figures. Since then we have encountered a surgi- 
cal case in which proliferative changes in the 
cells of Brunner’s glands were great enough to 
suggest to some of the pathologists examining the 
lesion that it was a definite carcinoma (Fig. i). 
This case is not included in this series because its 
status is open to question. 

Then there is the possibility of malignant de- 
generation in heterotopic tissues (9). In 23.5 per 
cent of cases of aberrant pancreatic islands, the 
aberrant tissue occurred in the duodenum (6). 
Diverticula may contain ectopic pancreatic or 
gastric mucosa (8,27). In this respect it is inter- 
esting to note that in 3 of the cases in this series 
diverticula were present and in i case an aberrant 
pancreatic nodule was found. Polyps, adenomas, 
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Fip. I. Very low RratJe corcinnma of the duodenum in 
which the cells seem to have originated from the cells of 
Iirunner's glands. 


and papillomas may also undergo malignant 
change. It is surprising that carcinoma of the 
duodenum is not more common than it is. From 
our study we concluded that carcinoma of the 
duodenum may originate from any of the cells 
mentioned, but the bulk of the lesions represent 
anaplastic changes in the duodenal mucosa itself. 
If any of the processes mentioned contributed a 
considerable number of the lesions, this would be 
reflected by an increased incidence at the site of 
predilection of that process. In our series after 
exclusion of cases of carcinoma of the papilla of 
Vater the lesions were quite evenly distributed 
throughout the duodenum. Those who dismiss as 
imaginary the possibility of malignant change 
ever occurring in certain benign lesions of the 
duodenum must assume some extraordinary re- 
sistance conferred on the tissue by their pres- 
ence (2). 

The duodenum is rarely the site of metastatic 
lesions from other organs. Of course, as it pro- 
gresses, carcinoma from the pancreas, because of 
its proximity, may perforate through the duode- 
num. No tissue will stop in very case the invasive 
growth of contiguous carcinoma. It is said that 
carcinoma of the stomach will stop short at the 


™usly one may state that 7.8 cases have been 
reported, of which 433 are acceptable. Consider- 
ing ttot many cases are unreported, it is apparent 
that the lesion is not as rare as textbooks state it 
to be. Roughly, it occurs about 33 limes in 
foo,c^ necropsies (based on Eger’s 350,286 col- 
lected necropsies) as compared with 3,000 times 
for caranoma of the stomach. It comprises 0.2 
percent of intestinal carcinomas (12). 

Because the cases in the literature are derived 
predominantly from postmortem material, we 
have avoided an elaborate analysis of the symp- 
toms, which are usually terminal, representing 
the invasion of contiguous structures. This fact 
was demonstrated in several of the cases studied 
here, in which histories of the same patient taken 
a year or more apart by independent observers 
revealed how readily a patient forgets early 
symptoms when more distressing symptoms over- 
shadow them. 


MATERIAL FOR STUDY 

There are 45 cases of surgical and 4 of non- 
surgtcal malignant lesions of the duodenum in the 
records of the Mayo Clinic (15 of these cases have 
already been reported— 11,16,20,24). In 13 cases 
the lesion was verified at necropsy. This study 
does not include carcinoma of the ampulla or 
papilla of Vater, which entails the possibility of 
lesions arising from the common bile duct, the 
ducts of Wirsung and Santorini, the ampulla or 
the papilla. Cases in wh»ch the pancreas was in- 
volved were omitted from this study unless the 
study of the edge of a slowly growing lesion re- 
vealed that it was of duodenal origin. Probably 
some cases of duodenal carcinoma are classified as 
pancreatic or valerian, since at the time of ex- 
amination the lesion has extended so far in some 
cases that its primarj- location cannot be ascer- 
tained. However, such cases must be credited to 
the more common lesion; that is, pancreatic or 
vaterian carcinoma. A brief analysis of the 
proved cases is presented here to elucidate some of 
the points of interest to the surgeon. 


pylorus and carcinoma of the cecum will stop at 
the ileocecal valve but exceptions are encountered 
from time to time. Furthermore, such a lesion 
may stop abruptly at its contact with the small 
intestine and yet invade a loop of ileum or je- 
junum from without a short distance away. 

Lieber, Stewart and Lund (17), Stewart and 
Lieber (26), and Berger and Koppelman have 
^resented excellent reviews of reported cases 01 
larcinoma of the duodenum. Bringing their 
Igures up to date and including the cases pie- 
;ented here that have not been reported pre- 


PATIIOLOCY 

In 44 of the cases the lesion was carcinoma of 
the duodenum. In 2 it was sarcoma, in 2 leio- 
myosarcoma and in r lymphangioendothelioma, 
which showed involvement of the regional lymph 
nodes. In 2 of the cases there were simultaneous 
independent gastric carcinomas and in i there was 
a synchronous lesion of the jejunum. In 3 cases a 
duodenal ulcer was coexistent and in i there was 
aberrant pancreatic tissue. Polypoid lesions were 
twice as frequent as ulcerated lesions. There have 
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?•■ constricting deformity in the 

duodenum, with ob- 
fnrmoj " the folds of mucous membrane in the de- 

‘h' “ 

been many attempts in the literature to attribute 
cylindric type of carcinoma or 
mart form, to hard scirrhous or soft 

rtf luJt found such distinctions 

j ^ As in carcinoma at other sites, the 

6 de (Broders* method) of the lesion, the in- 
ement of the lymph nodes and local or distant 
extension determined the prognosis. 

INCIDENCE 

I*’ majority of the cases the patients 
e in the sixth or seventh decade. The average 


mm 

«!^n|r 


I'ijt 5 Crcscciitic deformity in the horizontal (third) 
iwrtion of the duodenum The tumor was mostly intra- 
mural The roentgenologic diagnosis was “leiomyoma.” 

age of the patients who had carcinoma was 55.4 
years. The youngest patient who had carcinoma 
was 26 years of age, i was 39 years, 8 patients 
were in the fifth decade, 18 in the sixtii, and 16 in 
the seventh. The age of both patients who had 
leiomyosarcoma was- 38 years. The sarcomas 
occurred at 17 and 64 years and the lymphangio- 
endothelioma occurred at 27 years of age. 


. I'iR- 4. Lesions of neighboring organs causing deformity to th^ 

■n the duodenum, a. Carcinoma of the head of the pan- SJo 5uX '7,. a 

numVJ'i causing ulceration »n the duod^ .hi extrinsic nature of the lesions svas susrx-ctcl 


LSl.o.«cc,a„i„a,lo„. 
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Tig. s- 4 and b, DcfortnUy of ihc first portion of the duodfiium caused by pri- 
mary carcinoma; the roentgenologic diagnosis uas ••duodenal ulier" c and ef, be 
formity in the second (descending) portion of the duodenum caused by benign peptic 
ulcer, the roentgenologic diagnosis nas ••ulcerating lesion” but neoplasm was sus- 
pected. 


Sex. Thirty of the patients who had carcinoma 
were men and 14 were women. The patients who 
had leiomyosarcoma were both men while the 2 
patients who had sarcoma were women. The 
patient who had lympliangioendothelioraa was a 
man. 

Disiribulhn. Fourteen of the lesions occurred 
in the first part of the duodenum, 15 in the second, 
and 30 in the third part. In collected series the 
greatest number is found in the second part. This 
is the result of the inclusion of valerian car- 
cinomas by many authors. 

DUC-VOSIS 

Because of their rarity, as compared with 
duodenal ulcers complicated by obstruction or 
bleeding, malignant lesions of the duodenum may 
fr^uently go undbgnosed. E.Tperience at the 
clinic since 1938 has demonstrated that if both the 
clinician and the roentgenologist are on the look- 
out for such lesions, roentgenologic examination 


will be extended to include the entire duodenum 
and thus make a morphologic diagnosis possible. 
Many of the reviewers, following the lead of Pic, 
have de\-oted much effort to the differentiation by 
symptoms of lesions of the suprapapitlar\'. peri- 
papilbty*, and infrapapillarj’ regions of the 
duodenum. They have gone into great detail, 
taking cases in which the lesion was discovered at 
necropsy, then going back and studying the 
record. We might say that one is doing well if one 
suspects the presence of a lesion of the pancreas, 
bile duct, or duodenum strongly enough to suggest 
that roentgenologic tcamination of the upper pari 
of the gastrointestinal tract include the second 
and third portions of the duodenum. That is the 
way that definitive diagnoses were made in this 
series. 

The symptoms of duodenal carcinoma art 
frequently present over a rebtively long period. 
The average duration before admission was 11.8 
months, with 2 patients giving a hislorj- of 6 
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Fig 6. Two examples in which carcinoma of the duode- 
num caused obstruction of relatively high degree. In a, 


left, the roentgenologic diagnosis was “obstructing lesion”; 
in b, the roentgenologic diagnosis was “carcinoma.” 



years’ duration. In the cases studied here the 
symptoms appeared to be a result of the morpho- 
logic characteristics of the lesion rather than of 
its position. Four processes within the lesion 
seemed to account for the symptoms regardless of 
whether it was in the first, second, or third part. 

Obstruction by a napkin ring stenosis or by an 
intraluminal polypoid lesion was most common. 
The latter type seemed to produce mote cramps 
and borbotygmi than the former. With long- 
standing obstruction there is dilatation of the 
stomach and duodenum and observing patients 
may note the splash of the gastric contents pro- 
duced by gastric retention. The vomitus will 
contain bile in lesions of the third part but be 
clear in lesions of the first part. However, pres- 
sure on the bile ducts by lymph nodes may alter 
this. 

Second, the lesion may ulcerate or slough, 
producing bleeding. The first indication of the 
disease to some patients is weakness and fatigue 
produced by anemia. Some of the patients seen in 
the early histor}' of the clinic had been treated by 
their physicians for pernicious anemia for many 
months, but blood smears soon showed that the 
anemia was a result of chronic loss of blood. It 
has frequently been suggested that there is some 
defect in the absorption of the intrinsicfactor(23) 
in cases of duodenal carcinoma, but loss of blood 
was demonstrated in all cases in this scries In 
which there was anemia. No cases in which there 
was macrocj’lic h>’pochromic anemia were en- 
countered in this series. This is understandable 
when one obscr\'es that a relatively small jKirtion 


of the duodenum is involved by carcinoma. 
Mculengracht has suggested that the specific 
antiancmic intrinsic factor is elaborated by the 
parts of the "pyloric gland organ,” which is 
represented in the duodenum by Brunner’s 
glands. In interpreting his hypothesis one should 
remember that hemopoiesis is not changed much 
after total duodenectomy and partial gastrec- 
tomy. The very low incidence of pernicious 
anemia after total gastrectomy is being studied 
now. Probably the critical lest will come when 
total gaslroduodenectomy is performed. 

The third process that modifies the symptoms 
is perforation into the pancreas, in which case the 
pain of a pancreatic malignant lesion or pan- 
creatitis may occur. 

The fourth process that we wish to mention is 
obstruction of the biliary or pancreatic ducts. 
Carcinoma of the duodenum encroaching on the 
papilla of Vater will produce symptoms similar to 
those of valerian or pancreatic carcinoma. One 
cannot assume from this that the lesion is in the 
second part of the duodenum, for involved nodes 
derivetl from a lesion of any part may cause 
jaundice, the first symptom, by pressure on the 
ducts. Occasionally there arc points that aid in 
the differentiation. If the jaundice is preceded b}* 
signs of obstruction, one may suspect c.xtcnsion of 
a duorlenal carcinoma. Intermittent jaundice 
favors the diagnosis of a duodenal lesion but a 
valerian lesion may change its degree of obstruc- 
tion by sloughing or reduction of inflammatory 
edema. Extrinsic involvement of a small segment 
of the common duct may proflucc obstructive 
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rig ^ Duodenum and part of jejunum and pancreas 
with the carcinoma of the duodenum. 


jaundice even though a probe can be passed 
through the lumen easily at operation. In this 
series there was no case in which there was enough 
hepatic involvement to produce jaundice. In 
fact, the few metastatic regions in the liver that 
were seen were small. 

Pain in the epigastrium or right upper quad- 
rant of the abdomen was the most common chief 
complaint. It was present In 38 cases. It fre- 
quently began 1 to 4 hours after meals and was 
relieved by vomiting or sodium bicarbonate but 
not by food or milk. The onset was sudden in 6 
cases and pain came on at night in 7 cases. The 
pain was usually steady but in 10 cases it was 
cramplike. The absence of extension of the pain 
was so uniform that when extension did occur one 
could assume perforation into the pancreas or 
obstruction of one of the ducts. Twenty-seven of 
the patients complained of bloating and belching. 
Gastric retention was advanced enough to pro- 
duce frequent vomiting in 16 cases. In many of 
these cases the patients discovered that they 
could avoid retention by taking a liquid diet. In 
4 cases retention vomiting had produced frank 
tetany with the concentration of chlorides in the 
region of 300 milligrams per 100 cubic centimeters 
of plasma, that of urea at 125 milligrams pet too 
cubic centimeters of blood, and carbon dioxide 
combining power more than 70 volumes per 100 
cubic centimeters of plasma (19). 

In 6 cases the only complaint was of progres- 
sive weakness and fatigue. These cases pre- 
sented a diagnostic problem until examinations of 
blood and stool revealed a bleeding gastro- 
intestinal lesion. The concentration of hemogl^ 
bin was less than 6 grams per 100 cubic centi- 
meters of blood in 17 of the cases and more than 



Fir 8 . rhotomicrograph of carcinoma of ihe duodenum 
(X1J5). 


13 grams per 100 cubic centimeters of blood in u 
of the cases. Hematemesis was present in 9 cases 
and nielena in 12 cases. No portion of the 
duodenum showed a greater predilection for 
bleeding or obstructive lesions than any other. 

Jaundice was present in 8 cases. It was a late 
manifestation in all except the 1 case reported 
later. In half of the 8 cases of jaundice, the lesion 
existed in the second part of the duodenum. In 3 
cases it was in the first part and in i it was in the 
third part. Thus one cannot conclude that the 
lesion is periampultar in cases of jaundice. In the 
222 cases of periampullar carcinoma of the duode- 
num collected by Licber, Stewart, and Lund (18), 
jaundice was present in all but 4 cases. In 41 
per cent (26) of cases of carcinoma of the supra- 
ampullar region jaundice was present. This 
greater incidence of jaundice in the collected 
series than in our series results from the fact that 
in almost all of the cases the patient was in the 
terminal stages of his condition when he was 
observed. In a large proportion of the cases in 
this series in which palliative operation was per- 
formed, jaundice developed shortly before the 
patient’s death. 

Alteration of frequency of evacuation or of 
consistency of the stools is not a common symp- 
tom in cases of carcinoma of the duodenum. The 
presence of typical diarrhea would make orie 
suspect obstruction of the pancreatic duct. This 
is found in 35 per cent of cases of vaterian car- 
cinoma (5). 

Loss of appetite is not a common symptom 
among patients who have carcinoma of the 
duodenum. If one e.xcludes the flatulence often 
present with gastric retention, only 2 of the pa- 
tients complained of loss of appetite. One sees a 
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Fig. q. Diagrams showing the situation of the lesion. The shaded area in the 
diagram on the left shows the extent of the region removed. The diagram on the 
right reveals the connections established between the biliary ducts and stomach 
and the jejunum. 


similar situation among patients who have pro- 
longed gastric reteplion after gastroenterostomy. 
They often complain of great hunger even when as 
much as 1,000 cubic centimeters of gastric con- 
tents is retained. In 16 of the 29 cases in which 
analjj'sis of gastric contents was performed, 
anacidity was noted. The free acid content was 
high in 1 case, normal in 6, and low in 6. The 
average loss of weight in this series was 22 pounds 
(lo.o kgm.). The gall bladder was palpable in 2 
cases. In 10 cases a mass was palpated in the 
part of the abdomen. In cases of carcinoma 
of the duodenum, the abdomen is usually fiat and 
without gaseous distention. 

ROENTGENOLOGIC DIAGNOSIS 
Most reviewers state that a roentgenologic 
diagnosis of duodenal neoplasm is rarely made. 
Until relatively recent times this may have been 
tnie. However, that the roentgenologic diagnos- 
tic maneuvers, which have been used so success- 
fully in the diagnosis of lesions in the esophagus, 
^ portion of the duodenum 

and the large intestine, can be applied with almost 
equal success to the diagnosis of lesions of the 
small mtestine is a fact that is becoming ever 
more widely appreciated. Weber and Kirklin 
on the experience at the Mayo Clinic 
pitn the roentgenologic diagnosis of neoplastic 
esions encountered up to and including the year 
? 939- By then 17 instances of duodenal neoplasm 
lad been encountered in which roentgenologic 
examinations of the duodenum were recorded. 


The e.xistence of a lesion and its site 'vere correctly 
predicted in all but 2 of the cases, although the 
precise diagnosis of neoplasm was offered in only 
9 of them. 

Since 1939, 20 cases of duodenal neoplasm have 
been encountered. In every instance the existence 
of the lesion and its location were correctly pre- 
dicted at the roentgenologic e-xamination. In 12 
of the cases the roentgenologic diagnosis of neo- 
plasm was later established at pathologic exami- 
nation of the tissue (Fig. 2). In a single case of 
leiomyosarcoma of the third portion of the 
duodenum the roentgenologic diagnosis was 
ulcerating leiomyoma (Fig. 3). In 7 cases the 
roentgenologic diagnosis was given in such ex- 
pressions as “lesion,” “filling defect,” “polypoid 
lesion,” “intrinsic lesion,” and "crescentic de- 
fect.” Although not ideally precise, terms such as 
these have a connotation of neoplasm and so are 
considered to be satisfactory; a roentgenologic 
diagnosis can hardly be expected to be more pre- 
cise than a gross pathologic one. 

Tumors and other lesions of structures in dose 
anatomic proximity to the duodenum sometimes 
extend to it and involve it segmentally, producing 
a roentgenologic picture similar in many respects 
to that produced by primary’ duodenal neoplasms. 
Cysts and tumors of the pancreas are especially 
prone to do this but tumors of the common duct 
near the ampulla of Vater, of the hepatic flexure 
of the colon, and of the retroperitoneal^ lymph 
nodes (Fig. 4) have also been known to simulate 
the roentgenologic picture of primao’ duodenal 
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lesions very closely. Evidence of the essentially 
extraduodenal nature of such processes is usually 
elicitable at roentgenoscopic examination, for 
such lesions tend to be large, and careful palpation 
almost always gives the clue to the correct diagno- 
sis. 

Obstructed hollow viscera are notoriously 
difficult to work with roentgenologically and the 
higher the degree of obstruction, the more diffi- 
cult it is to determine the precise pathologic 
nature of the obstructing process at roentgeno- 
logic examination. Obstructing lesions of the 
duodenum are not exceptions, especially when the 
obstruction is encountered at or just below the 
pyloric ring. In this situation the roentgenologic 
evidence for neoplasm must be well developed, 
indeed, if a diagnosis of neoplasm is to be enter- 
tained, for in all age groups benign duodenal ulcer 
is overwhelmingly more often the cause of ob- 
struction at this level than are neoplastic pro- 
cesses (Fig. 5). On the other hand, nonneopl^tic 
obstructing lesions, intrinsic in the duodenum, 
are encountered comparatively rarely In the 
second and third portions 0! the duodenum. 
Therefore, it is expe^ent to consider neoplasm as 
a diagnostic possibility whenever obstruction is 
roentgenologically demonstrated to exist at these 
levels {Fig. 6). 

Obstruction of all degrees was obser\'€d in this 
series of cases, the amount of gastric contents re- 
tained varying from 200 to 1,400 cubic centi- 
meters. Efiorts at reducing the amount of gastric 
retention by repeated gastric lavage fail as a mle 
to facilitate satisfactory roentgenologic examina- 
tion, no matter what the cause of retention may 
be or where this cause may be located. The 
roentgenologic examination is hindered &% much 
by the presence of gastric secretion as it is by the 
gastric dilatation. It seems that the mere act of 
passing the stomach tube increases the flow of 
gastric secretion in most cases and days rather 
than hours are consumed in reducing the size of a 
stomach dilated as a result of chronic obstruction- 
For this reason, operation is usually recommended 
as soon as the fact of chronic obstruction is 
established, because in the great majority of in- 
stances surgical intervention will become necessary 
no matter what the cause of obstruction may 
prove to be. ■ e 

The roentgenologic criteria for the diagnosis 01 
neoplasm of the duodenum are identical rnth 
those used in the diagnosis of such lesions in other 
tubular portions of the gastrointestinal trmt. 
They have been adequately described m other 
publications and we have no additional data along 
these lines to describe. 


At this point we wish to repeat a warning about 
the administration of barium by mouth to pa- 
tients^ presenting symptoms of intestinal ob- 
struction. When the obstruction is high in the 
duodenum, the clinical picture is dear enough to 
make the procedure safe. But lesions near the 
duodenojejunal juncture may present a dinial 
picture in which a lesion of the lower part of the 
intestine must be considered. In such cases it is 
wise to proceed with caution and aspirate the 
stomach and duodenum. A lesion of the colon 
should be ruled out before proceeding with the 
standard roentgenologic examination of the small 
intestine. Serious consequences have often fol- 
lowed the injudicious administration of barium 
by mouth to a patient who had a lesion of the 
lower part of the intestine. In such cases partial 
obstruction may be converted to total obstruc- 
tion by barium. 

SURGICAL ASPECTS 

Up to 1935, unless a segmental resection in the 
first or third part or local excision was possible, 
lesions of the duodenum were not considered re- 
movable. Experience with resection of the pan- 
creas and duodenum has changed the attitude, 
and radical' resections are now possible. While it 
may not be possible to remove the node-bearing 
tissue of the periaortic chain, local extension on 
the surface of the pancreas can be removed by 
partial pancreatectomy. Applicable operative 
procedures, designed primarily for the treatment 
of pancreatic and valerian lesions, have been dis- 
cussed repeatedly by Whipple, Brunschwig, and 
Hunt. 

It is difficult to assign credit for the greater 
present-day success in radical pancreatoduodenec- 
tomy to any single advance in surgery. Rela- 
tively little is known of the physiology of the 
duodenum. Ewn the fundamental functions of 
itscellsarenotclearlyestablished. Butit appears 
that men and animals can get along without a duo- 
denum (7). On the other hand, the physiology 
of the pancreas has been the subject of careful 
study fora century. Early removals of part or all 
of the pancreas were performed with some knowl- 
edge of the disturbances created. Improved 
knowledge of the control of the electrolytes of the 
blood, the use of vitamin K, the availability of 
bank blood and plasma, the preoperative and 
postoperative administration of vitamins, carbo- 
hydrates and proteins to bolster the liver, chemo- 
therapy and antibiotics have each played its rdle, 
so that a procedure that was impossible for the 
masters of the previous generation is within the 
scope of the young surgeon of today. 
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There is great variation of the individual re- 
quirement for the external secretion of the pan- 
creas. Results obtained in animals cannot be 
applied directly. The necessity of anastomosing 
the ducts of a partially removed pancreas to the 
jejunum remains to be evaluated. The Ai^rious 
methods for re-establishing the flow of pancreatic 
juice add materially to the risk of the operation. 
While it is the opinion of many surgeons that the 
flow of pancreatic juice is important, if not es- 
sential, we have encountered cases in which the 
patient did well after total pancreatectomy or 
partial pancreatectomy with ligation of the 
stump. In fact, some of these patients did well 
even without the oral ingestion of pancreattn. 
Furthermore, we have no knowledge of how long 
the pancreatic external secretion effectively con- 
tinues after such anastomosis. Answers to these 
and other problems will be found only after larger 
numbers of cases in which radical pancreato- 
duodenectomy has been performed are available 
for study. When it is necessary to remove the 
entire pancreas, replacement of insulin is not 
difiicull but the requirement of llpocaic, choline, 
or other factors in prevention of hepatic damage 
and infiltration with fat after long periods of 
survival must be evaluated for human beings. 

There are manifold technical problems which 
arise during the performance of radical pancreato- 
duodenectomy. Many of tliese are concerned 
with the method of handling the common duct. 
Ill cases of duodenal ulcer with cicatricial stenosis 
and in those of carcinoma of the pancreas, am- 
pulla, or first or second part of the duodenum, 
along with shortening of the duodenum, there is 
often a shortening of the common duct. This 
tends to draw on the fork produced by the junc- 
ture of the cystic and hepatic ducts so that the 
angle is reduced and the two ducts are fused side 
by side. We have encountered several cases in 
which use of the gall bladder for anastomosis was 
contemplated but in which, after ligation of what 
was believed to be the common duct, the surgeon 
found that in reality he was clamping the cystic 
and common ducts. These two ducts may run 
side by side to a point close to the duodenum, 
ihus a previously made cholec>-stenteric stoma, 
while it relieves billan.' obstruction, may have to 
be disconnected during pancreatoduodenectomy 
because it is in the way and because when the 
common duct is lied, unless a probe is passcil, 
there is no w.ay of being sure how far the bifurca- 
tion is from the ligature. 

In the performance of a palliative anastomosis 
01 the gall bladder to the intestinal tract there arc 
many advantages to cholccj'stojcjunostomy for 


lesions in the region of the ampulla. If tlie gall 
bladder is anastomosed to the stomach and the 
patient survives for some time, the lesion may go 
on to obstruct the duodenum and the biliary flow 
will add to the vomitus. Hence it is better to 
anastomose the gall bladder to the jejunum than 
to the stomach. In 3 of the cases in this scries, 
palliative cholecystenterostomy was followed by a 
subsequent palliative gastroenterostomy because 
the patient lived long enough to have duodenal 
obstruction. 

Preoperalive measures. So many vital functions 
arc disturbed by lesions in the duodenum that 
e.xtensive physiologic readjustments are neces- 
sary. Imbalance of electrolytes requires the 
intravenous or subcutaneous administration of 
sodium chloride and calcium. Anemia or hypo- 
proleinemia makes blood transfusions essential. 
Determinations of prothrombin must be made to 
evaluate the need for vitamin K. Hepatic re- 
serves must be bolstered by administration of 
carbohydrates and proteins. Intravenous ad- 
ministration of glucose is usually nccessarj’ to 
increase hepatic glycogen. Dilatation of the 
stomach must be reduced by repeated I.avagc. 

During radical resections, which frequently 
involve more than 3 hours of operating time, in- 
travenous administration of fluids is obligator}*. 
In addition, the average patient requires at least 
1,500 cubic centimeters of blood during and after 
the operation. Five to 8 grams of sulfatliiazolc 
should be dusted intraperitoncally. After radical 
resection it is usually wise to place the patient in 
an o.xygcn tent, administer blood, and maintain 
adequate blood levels of sulfadiazine and penicil- 
lin. Vitamin K should be added to the intra- 
venously administered fluids, since biliary flow 
may be obstructed by edema. 

REPORT OF A CASE 

The following case illustrates some of the 
points stressed in this study. 

The patient was a white woman 51 years of age. During 
the first week of January, 1943, she noted the sudden on«ct 
of a dull pain in the epigastrium "as if a lump was there.” 
Uciching and sour eructations were prominent. A week 
later ^e became jaundiced and pruritus was severe. Her 
appetite was good. It was believed that she had obstruc- 
tive Jaundice due to cardnoma of the pancreas. Severe 
hyperlipemia w.as present. 

On Itbruary 3, 1943, cholecyslngaslrostomy was per- 
formed. Tlic common duct and the gall bladder were 
dibted and a nixlular ma«s was noted in the region of the 
pancreas. Iliopsy of the liver revealed advanced infiltra- 
tion with fal anil cholangitis. 

The patient was well for i year and then began to have 
severerpigaslric pain, !>clching, and blaating. HcrapjJclite 
was gooii but she lost aj pounds (i 1.3 kgm.). At eaamina- 
tion in Januaiy, 1943. there was no jaundice. The concen- 
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traUcnofhemogJobmwasSQgramspenoocubiccentimetm 

tr>-throc)-ff3 numbeml 4, 390, oca per oibic 
miUiineter of blocd. Analysis cf gastric conltDla m-eakd 
anaetdity. Roentgenologic txaminalion of the stomach 
ana avoaenuji} wealed an altstmcling }fshn al the second 
portion of the duodenum with dilatal ion of the stomach and 
duodenum ptoiimal to it. 

On hnuary 13, 1945, operation was performed. The 
entjte duodenum, about 30 centimeters of jejunum and 
about two-thirds of the pancreas were temovtd. The 
cholecj-stogastric stoma w as disconnected and ch^cdocho- 
jfjuDostoroy was performed. Half of the stomach *aj re- 
sected and gastrojejunostomy {posterior Pfilya) was per- 
formed. During the procedure great difScuUy was en- 
countered in dissecting the pancreas free from the porta) 
vein. Three small openings were made in the portal vein, 
and these were closed w ith fine silk. Figure 9 gites a rough 
diaRrammatic approximation of the arrangement before 
and after operation. The shaded area depicts the legion 
rrmoved en tJec. Tlesftunpof thepancreasnaseJo^hy 
three catgut mattress sutures and left free in the peritoneal 
cavity. TasMtiR from the natienl's right to left the jejunum 
first received the biliari* duct The latter was represented 
by the biplicate cj-stic duct and hepatic duct, which looked 
like a single tube externally. Both w ere anastomosed end- 
to-side to the jejunum. The site of the presious anastomo- 
sis of the gall bladder to the stomach «us sutured. The 
entire shortened common duct was found to have been 
removed with the specimen. The gastrojejunal stoma was 
made distal to the kcpatojejuiul stoma and the jejunum 
was sutured to the mesocolon at the site of the lormer 
ligament of Trellc. 

The tumor was an adenocarcinoma of the duodenum, 
grade r OIroders' method), w iibout invob eroent of lymph 
nodes (Hgs. 7 and 8). The postoperatii-e course was un- 
eventful For 3 short time the patient was mildly diabetic 
with a fasting concentration of sugar of us milligrams per 
too cubic centimeters of blood She required r$ tablets of 
pancreatin (Wilson) three times a dav to gi%e her one or 
two solid stools a day. There was slight drainage from (he 
inciuoii for 3 weeks. When she was examined 6 months 
later, her blood was nonnal She bad ^n<«l j pounds 
(3.3 kgm) There was no evidence of diabetea. She was 
well at the time when this paper was written — 3 months 
after resection and 33 months after the lesion had been 
identified and considered inoperable at the first operation. 

.AN'AtYSJ.S OF OPERtTJVE CASES 

I. Combined duodcnectomy, partial pan- 
createctomy, parlbl gastmloroy, partial cfiole- 
dochcctomy and choledodiojcjunostomy was 
perfomed four times. There was 1 death in the 
hospital (25 per cent), which resulted from r^ 
peated gastric hemorrhages. The results in this 
group cannot be evaluated since the other 3 
patients were alive when this paper was written 
i vear, 7 months, and 3anonths after operation, 

*2. Segmental duodenal resection willt or with- 
out partial gastrectomy was performed four limes 
with one death in the hospital (35 per cent). Here 
again the death was due to hemorrhage. Of the 
other patients, t died within s yiars while the 
remaining a were alive when this paper was 
written, i and 4 .vears after operauon was per- 
formed. 


3. Local excision was done in 1 case. The 
patient was alive 4 years after operation. 

The remaining operations were palijaijve. 

4. Posterior gastroenterostomy was performed 
twenty times with 4 deaths in the hospital (so per 
cent). Th«e patients were in very poor condi- 
tion. In 2 instances the patients were unconscicis 
as a result of gastric tetany and the operation was 
of an emergenej’ nature. The surviving patients 
demonstrate that the lesion is frequently slow in 
pre^ess when the obslruction is relieved. No 
doubt in some of the cases resection rvould have 
been performed if the patients had been seen 
recently'. The average period of survival for this 
palliative procedure was 21 months, with 4 pa- 
t'lents Jiving 7, 6, 3, and 2^ years after the gastro- 
cnierostomy to account for the high figure. 

5. Anterior gastroenterostomy was performed 
three times with no deaths in the hospital. One 
patient died in i year and another in 3 months. 
The third patient could not be located. 

6. Duodenojejunostomy was performed three 
limes with j death in ihc hospital (33 per cent). 
One patient died ir> 3 years and the oilier in 3 
months. 

7. Cholecystosiomy was performed twice with 
I dcalh in the hospital (50 per cent). The sur- 
vivor died 7)^ months after operation. 

Thus there were 8 deaths in the hospital in 37 
procedures— a mortality rate of 32 per cent. 

8. Exploration only was done eight times with 
4 deaths In the hospital (50 per cent). The aver- 
age period of survival in the 4 cases was 5 6 
months. 

In reading the literature on carcinoma of the 
duodenum one gets the impression iliat the 
prognosis is very bad. However, most of the re- 
ported cases are taken from necropsy records. 
On the other hand, from the surgical cases pre- 
sented here, one gets the impression that when 
radical duodcnectomy is well cstsWished the 
results in cases of this rare legion will be belter. 

In the case presented earlier in this paper the 
lesion was resectable 2 years after it had been 
identified at a previous oficration. While, »n 
general, €,vtension into the local nodes seems to 
occur relatively early, there is a long blent pericxl 
before the lesion extends to distant sites such as 
the liver or lungs. The prognosis for lesions of the 
duodenum is better than for lesions of the jejunum 
or ileum. This may be explained by the proximity 
oi the lesions of theduodenum tolheslomach and 
the inclusion of two important ducts in the re- 
gion, which tend to produce symptoms rarfier. 

It is true despite the greater apjareni ea«e of 
removal of lesions of the jejunum and ileum. 
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In the collected series in the literature it is 
stated that postoperatively the prognosis of 
lesions of the first and second parts of the duode- 
num is very poor. In this series i patient was 
alive when this paper was written, 6 years after 
resection of a lesion of the first part of the duode- 
num and another died 7 years after gastroenteros- 
tomy, at which time the lesion was confirmed by 
necropsy. In lesions of the third part of the 
duodenum the results are not as good, with only 2 
patients alive 2 years after operation. 

SUMMARY 

Forty-nine cases of malignant lesions of the 
duodenum, exclusive of lesions of the papilla of 
Vater, are analyzed. Obstructiv’c features were 
prominent in 38 while in 6 cases anemia resulting 
from loss of blood was the chief finding. In 45 
cases operation was performed. Radical resection 
was done in 4 cases, segmental resection in 4, and 
local excision in i. The operative mortality 
rate in cases in which procedures other than ex- 
ploration were performed (37 cases) was 22 per 
cent. 
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gluteal fascia was first brought to my attention at 
the Mare Island Naval Hospital, in 1942, by 
Commander Charles E. Pope, then in Hiarge of 
these cases. Jliscall and Holder and F. C. Shute 
el aL ha%’e also described the use of the gluteal 
fascia but in a manner that entails approximation 
of these tissues under greater tension than the 
Pope procedure. 

In the utilization of the gluteal fascia, certain 
details of management and technique have de- 
veloped which are considered most important in 
achieving a successful primary closure: 

1. As little trauma as possible is inflicted on all 
tissues. Even retractors are not used, so as to 
avoid injuring the delicate fat ceils lining the 
wound. 

2. Contrary to almost universal advice in recent 
articles, clamps on bleeding vessels are rigidly 
avoided! Patience and local digital pressure 
usually suffice to slop the bleeding, and rarely is 
it necessary to place any ligatures on bleeding 
arteries regardless of the forceful bleeding that 
follows the initial incisions, thereby reducing 
greatly the dead and traumatized tissue as well 
as the amount of foreign material left in the 
wound to interfere with healing. Our experiences 
with bleeding from divided arteries In this area 
substantiate the observation that a completely 
divided artery usually retracts into the tissues 
followed by cessation of bleeding. Frequentlv 
when bleeding persists, close inspection reveals 
that a tangential wound of an artery has been 

C 'uced or a branch has been severed at a point 
with its emergence from the parent artery. 
An incision completely severing the artery at 
point of bleeding results in prompt cessation of 
bleeding. 

Following crcision en bloc of the diseased tissue 
the wound is packed lightly with gauze while the 
operator carefully explores the sinus tracts with 
a probe to determine if by chance any tract has 
been cut across leaving behind epithelial element^ 
If such oversight has occuned, wider exciaon is 
performed. 

3. The interrupted sutures of No. o chromic 
catgut (Fig. 4A) approximating the fascia are 
minimal in number (4 to 8). The use of nonab- 
sorbable sutures in this area was reluctantly 
abandoned after we had been compelled on a 
number of occasions to operate for the remo\'al of 
buried sutures of cotton, silk, or wire placed there 
by others or by us. These sutures in the gluteal 
fascia serve also to bring together the overlying 
fat, so that no devitalizing and traumatizing 
sutures are applied in the subcutaneous fat. Thw 
are only two layers of suture: one approximating 


the gluteal musculofascial flaps and one closin" 
the skin (Fig. 4C). “ 

_ 4. The skin is approximated by a special con- 
tinuous subcuticular stitch of dermol or wire ap- 
plM 2 to 3 millimeter within the epithelial edge 
(Fig. 4B). The two ends of the dermol protrude 
from the wound at either end without any tying 
of knots. Frequently, the length of the incision 
requires that 2 such continuous sutures be applied 
(Fig. 5C) which are not withdrawn until the 7lh 
or _8th_day. The use of the subcuticular stitch 
which is considered a most important detail avoids 
passing sutures through infected skin into vulner- 
able fat. Skin sutures in this area, if left in place 
for several days, show redness and inflammation 
around each stitch hole, indicating that bacterial 
organisms are present which could easily penetrate 
the deeper tissues and infect the wound. 

5. No drains should ever be used in this area, 
hut the superior or posterior end of the wound is 
not closed for about 2.0 centimeters so as to pro- 
vide an escape for tissue fluid or blood. At first 
the skin at the inferior or a«/mVr end of the 
wound was incompletely closed but experience 
early taught us that the skin in the gluteal fold 
must be approximated very carefully— epithelial 
edge to epithelial edge— otherwise a small gran- 
ulating wound remains in the gluteal cleft which 
heals poorly because of heat, moisture, and mo- 
tion. As previously stated, this delayed and pro- 
longed healing deep in the gluteal fold may pro- 
duce a dimpling or downgrowth of epithelial 
elements below the level of surrounding skin--a 
factor which may favor the penetration of hairs 
into subcutaneous areas and the recurrence of in- 
fection. The wound is dressed with gauze mois- 
tened with tincture of merthiolate or zephiran 
solution so as to inhibit bacterial growth if later 
soaked with blood. To relieve tension from the 
sutures approximating the gluteal fascia, the two 
buttocks are securely strapped and pulled t(^ 
gether with long adhesive strips. The wound is 
not dressed for 7 to 8 days. If bleeding ocoirs 
su^iently for blood to escape the gauze dressings 
during the first 24 hours, the original dressing is 
not removed but is simply reinforced with addi- 
tional gauze placed over it. An order to that 
effect is left with the nurse. 

6. Chemotherapy is utilized before, al, and ajler 
operation. For 24 hours preceding the operation, 
penicillin is administered in optimum dosage 
(20,000 units intramu^ularly every 3 hours), plus 
sulfadiazine and sodium bicarbonate, 1 gram 
each, every 4 hours orally; at interx’als dumg the 
operation, sulfanilamide is smeared into all 
aannies, and crevices of the wound (3), and the 
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Fit;. !• It Patient with subcutaneous abscess and eleven 
micllinc dimples, b, Nest of hairs completely surrounded 
by bone of the coccyx necessitating coccygectomy for com- 
plete removal of the pilonidal elements. Failure to recog- 
nize such deep penetration of hairs undoubtedly is re- 
sponsible for some recurrences. 

newly created raw surfaces are moistened with 
penicillin solution— (50,000 units in 25 c.c. 
water; the balance of 50,000 units is administered 
intravenously). After operation the administra- 
tion of penicillin and sulfadiazine is continued as 
described for 4 or 5 days. 

7. The patient is returned to his bed tviih 
specific instructions: He may He on his abdomen 
or on his side and may stand to void, but he may 
not lie on his back nor may he sit. He is confined 
to bed except for lavatory privileges. 

8. A nonresidual diet is imposed for 7 to 8 days, 
thus reducing the need of bowel movements to a 
minimum. 

9. Even though healing is complete in 10 days 
to 2 weeks’ time, military personnel arc not re- 
turned to full duty under 4 to 6 weeks, in order 
not to jeopardize the final result in any way. An 
occasional sequel of the operation is a temporary 
numbness of the midline skin due to division or 
to temporary physiological block of subcutaneous 
nerve fibers incident to the mobilization of the 
gluteal fascia. This is usually not a subject for 
complaint, and gradually disappears. 

When large subcutaneous abscesses Have bur- 
rowed their way over the upper sacrum, the pro- 
cedure described must be modified. The gluteal 
fascia is mobilized as here described to cover the 
coccygeal and lower sacral area. Over the upper 
sacral area where healing more readily occurs and 
where raw areas are not subjected to factors in- 
hibiting healing as in the deep gluteal folds, the 
skin flaps are tacked down directly to the pre- 
sacral fascia (5) by interrupted sutures of fine cat- 
gut including a bite of the fascia and a bite of 




Fig. 2. A, Elliptical incision through skinandsubcutancous 
tissue. li and C, These incisions should be directed later- 
omcdially and twl mcdiolaterally to avoid undermining of 
skin and formation of an incollapsible dead space over 
coccyx and lower sacrum. D, Lines of incision in gluteal 
which will permit its mobilization and approxima- 
tion in midiine. 
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Fig. 3, left. Mobilization and lateral displacement of 
musculofasclal daps, F and F\ which will be unit^ in 
midline overlying the coccyx and lower sacrum. 

Fig. 4. A, Approximation of musculofascia) daps by 
four to eight interrupted chromic catgut Ro. o, including 
also a bite in the midline of the precoccygeal or presacrai 
fascia, thus insuring obliteration of the dreaded dead space. 
B, Approximation of skin is effected by continuous subcu- 


ticular sutures if dermol or steel which are not tied, and 
which after 8 to ? .daj-s are completely withdrawn from the 
wound. The skin in the posterior 2 centimeters of the 
wound is not closed by sutures but is left open for the 
escape of blood and serum C, Only two layersof sutures 
arc necessary— one in the gluteal fascia which also ap- 
proximates the fat, and a second layer in the subcutaneous 
tissue. 



subcutaneous tissue about 1.5 centimeters lateral 
to the shin edges. The skin edges may or may not 
be appro.ximated by a subcuticular stitch of con- 
tinuous dermol, leaving the superior 1.5 to 2.0 
centimeters of the wound open. When the skin 
is not closed, there is usually only a small granu- 
lating area present as in the MacFee procedure 
which heals in a short time. Occasionally, the 
subcutaneous hair-containing abscess cavity ex- 
tends anteriorly from the coccyx to a point 
lateral to the anus. After e.xcision this lateral 
wound may be left either open or closed pri- 
marily. 

When this method of closure fails, the wound is 
converted into an open one and treated as pre- 
viously described for open wounds in this area. 
Despite failure of primary union it has been ob- 
served that the mobilization of the gluteal fascia 
permits more rapid cicatricial contracture of the 


wound, and healing is not as prolonged as in the 
usual excision c« bloc and open method of treat- 
ment. 

As e.xperiences with the method described have 
led to such modifications as the elimination of 
skin-penetrating sutures, the use of the subcutic- 
ular stitch, and the local and systemic adminis- 
tration of sulfonamides and penicillin, failures 
have definitely decreased. In the last 46 cases 
there have been 5 failures, 2 due to hematomas 
which required evacuation, resulting in delayed 
but not prolonged healing, and 3 due to infwtion, 
one with a pyocyancus infection that did not 
yield to penicillin and sulfa therapy, and one 
whose sinus involved the margin of the anus. It 
should be freely admitted that in the search for 
a dependable treatment of pilonidal cysts and 
sinuses, the methods used by many operators 
have been found successful some times, even 
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Fig, 5, a, Postoperative appearance In patient 1 on 10th day. b, Postoperative ap- 
pearance in patient 2 on lathday. c, Postoperative appearance in patient 3 on 7th day 
before removal of two dermol continuous sutures; the protruding suture is cut oS at 
one end and pulled out of tissues by traction on other end. The dark area at pos- 
terior end of wound represents the| acentimeters long unsutured area through which 
blood and serum can escape during first 48 hours after operation, d. Postoperative 
appearance In patient 4 on 14th day. 


many times, but failures annoyingly recurred. It 
may be that careful attention to certain details, 
which to some may seem minor, will assist in the 
attainment of the perfection, that we seek. It is 
confidently asserted that in the treatment of this 
lesion by primary closure, the attention to such 
minor details is often the determining factor 
between success or failure. 

SUUMARY 

^ Among military personnel, pilonidal cysts and 
sinuses have provided a problem of major im- 
portance. Following the block dissection— open 
Wound treatment, healing and convalescence are 
prolonged, and recurrence remains an annoying 
problem. 

There are four factors inherent in the lower 
sacral and coccygeal area which interfere with 
proper healing, and are conducive to prolonged 
and ill controlled infection, namely, moisture, 
heat, motion, and trauma. In the postoperative 
0^ open wounds following block dissection, 
the following points are stressed; (i) rest in bed, 
spread rather than approximation of buttocks 


accompanied by exposure of wound to sunlight 
or Quartz lamp radiation, and (3) instructions 
forbidding walking, sitting or lying supine until 
the wound is healed. 

The re-establishment of typical midline dimples 
in the line of scar following block excision sug- 
gests that this lesion may be acquired as well as 
congenital in origin. DowngrowtH of epithelium 
below skin level and penetration of deeper tissues 
by growing hairs during the prolonged healing 
process may be the cause of such recurrences. 

In attempts at excision and primary closure, 
the greatest stumbling block to good healing is 
the dead space between skin and sacral and 
coccygeal fascia. 

The most dependable method of primary closure 
utilizes gluteal muscle-fascia flaps according to 
the method of Pope, rather than subcutaneous fat 
to fill in this dead space. Following their mobili- 
zation for several centimeters lateral to each 
lateral edge of the coccyx and lower sacrum, the 
gluteal musculofascial flaps are approximated in 
midlinc by a minimal number of chromic catgut 
No. o sutures including also a bite of the pre- 
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coccygeal ami presacral fascia in its lower half. 
The skin is approximated by i or 2 continuous 
subcuticular stitches of dermol or steel wire which 
are removed in 7 to 8 days. The skin is left open 
for 2 centimeters at its upper or posterior end to 
permit escape of wound fluid and blood. Drains 
into the wound must not be used. 

Chemotherapy including administration of 
penicillin and sulfadiazine is utilized before, at, 
and after operation. 

Operation is performed with tire least possible 
trauma to tissues: Blood vessels are not crushed, 
clamped, nor tied in order to reduce to a minimum 
foreign material and dead tissue in the wound. 
Fat is not devitalized by encircling sutures. The 


less trauma produced in the wound, the better 
healing and the less infection there will be in this 
highly vulnerable area. 
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THE USE OF PENICILLIN THERAPY IN CONJUNCTION 
WITH FREE BONE GRAFTING IN INFECTED AREAS 

LeROY C. ABBOTT, M.D., F.A.C.S., FREDERIC C. HOST, M.D., F.A.C.S., EDWIN R. SCHOIT- 
STAEDT, M.D.. WALTER E. STERN, M.D., and HORACE J. McCORKLE, M.D., F.A.C.S., 

San Francisco, California 


AMONG the early favorable results ob- 

/\ tained with the use of penicillin in the 
/ \ control of infections involving bone, in 
X Jl. the University of California Surgical 
Services, were 2 cases of subsiding acute hema- 
togenous osteomyelitis (hemolytic Staphylococcus 
aureus), in which there was rapid revasculariza- 
tion and incorporation of sequestra in the process 
of healing of the bone. One case was observed in 
which a recently infected (hemolytic Staphy- 
lococcus aureus) Hibb’s fusion of the spine con- 
taining free iliac bone grafts healed rapidly with 
penicillin therapy and remained healed without 
loss of the grabs. These experiences suggested 
the possibility of bone grafting in areas in which 
there was chronic infection, or in recently healed 
contaminated bone defects. 

During the past year, 8 patients with infections 
of the bone in which free bone grafts have been 
implanted into infected areas have been studied. 
This study is part of the contract with the Office 
of Scientific Research and Development for in- 
vestigation into the use of penicillin in the treat- 
ment of bone infections, under the chairmanship 
of Dr. Howard C. Naffziger, responsible investi- 
gator, at the University of California Medical 
School. The work described herewith has been 
done in collaboration with the orthopedic surgical 
services of Dr. LeRoy C. Abbott. Six patients 
had infected fractures with nonunion that in- 
volved the tibia and fibula; one patient had an 
infected fracture with nonunion of the femur, and 
one patient had tuberculosis of the knee associated 
with secondary infection involving the upper end 
of the tibia, the lower end of the femur, and the 
knee joint. In all cases the infection was in a 
chronic or quiescent phase when treatment was' 
undertaken. The pathogenic bacteria cultured 
from these cases were hemolytic Staphylococcus 
aureus in 4 cases; Escherichia coli and hemolytic 
Staphylococcus aureus in i case; and beta 

• III?? Division of Surgery, University of California Med- 

ici School, San Francisco. 
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hemolytic streptococcus and hemolytic Staphy- 
lococcus aureus in 2 cases. 

Systemic penicillin treatment was given every 
3 hours by the intramuscular route preoperatively 
in 5 cases. In 2 cases the preoperative dosage was 
100,000 units per day for 4 and 6 days, respec- 
tively. Sulfathiazole was also given in one of the 
cases in whicli there was a combination of Escher- 
ichia coli and hemolytic Staphylococcus aureus in 
the wound. In i case the preoperative penicillin 
dosage was 150,000 units daily for 5 days; in 
another case 200,000 units of penicillin were 
given for i day before the bone grafting opera- 
tion. One patient received 100,000 units daily for 
37 days and 150,000 units for 5 daj^s before the 
bone grafting operation. Three patients had no 
preoperative penicillin therapy. 

In 5 cases the bone grafting operation was done 
in a field in which there were open infected drain- 
ing wounds or sinuses. In the other 3 cases the 
grafting was done in areas in which infected 
wounds had closed recently. All of these patients 
had had previous operations and were incapaci- 
tated with an extremity that was useless because 
of infection or nonunion, or both. Three of these 
patients had previously had metal plates inserted 
for fixation; one of these had been plated twice. 
In these cases the old plates were removed before 
the bone graft was inserted. A wound cleaning 
and trimming procedure had been carried out on 
all the patients with compound fractures at the 
time of injury. A “saucerization” had been done 
without benefit in one case. A previous attempt 
at free bone grafting in conjunction with sulfa 
therapy had been made in one patient, but the 
graft was lost because of infection. The patient 
with the secondarily infected tuberculous knee 
joint had had an arthrodesis of the knee joint 
and a synovectomy at previous operations. 

The free bone grafting operations done with 
penicillin therapy were: (i) insertion of iliac 
grafts and metal plates, 4 cases; (2) sliding bone 
graft and metal plating, i case; (3) iliac grafts 
•without metal fixation, 2 cases; and (4) sliding 
graft without plating, i case. The bone grafting 
was done in patients with infected wounds or 
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experience indicates, however, that penicillin 
therapy makes it possible to obtain successful 
free bone grafting directly in bone defects in- 
fected with organisms susceptible to penicillin in 
which it may be undesirable to wait for pre- 
liminary healing. The use of metal devices for 
internal fixation may be necessary in some of 
these cases, but they should probably be avoided 
in contaminated areas unless they are absolutely 
indispensable to maintain fixation and position. 
If they are used, it may be desirable or even 
necessary to remove them after firm union of the 
bone has been obtained. 

In cases in which free bone grafting is done in a 
contaminated area, penicillin therapy should be 
regulated with bacteriological studies, including 
identification of the bacterial flora of the wounds, 
with frequent cultures and tests for sensitivity of 
the organisms to penicillin. The presence of 
penicillin-resistant nonpathogenic organisms has 
not interfered with free bone grafting in a con- 
taminated bone defect, provided the pathogenic 
organisms were sensitive to penicillin; however, 
penicillin-resistant organisms often delay healing 
in open wounds in the overlying soft tissues. 
^ In cases of bone grafting, the systemic penicil- 
lin therapy has been given intramuscularly at 
3 hour intervals. It is probably safest to precede 
the bone grafting operation by at least 3 to 7 days 
of systemic penicillin therapy. Experience with 
such cases as well, as with the treatment of other 
infectionsof thebone, indicates that postoperative 
treatment with penicillin should be prolonged for 
several weeks— usually from 3 to 8 weeks, de- 
pending somewhat on the type of organism, the 
amount of contamination, and the size of the area 
that must become revascularized during the 
period of healing after infection is controlled. 
The dosage of penicillin also varies somewhat 
with these conditions and should probably be at 
least 100,000 units daily under the most favorable 
circumstances, and up to 200,000 units daily, or 
more, in otlicrs. Where the contaminated area is 
accessible to local penicillin therapy, it appears 
desirable to instill from 5,000 to 30,000 units 
daily through a small soft rubber tube, for 7 to 14 
days poslopcralivciy. The strictest asepsis should 
bo practiced in Iiandling and injecting the peni- 
cillin solution into the tubes. The)’ should prob- 
ably be removed from the wound by at least the 
i4lh postoperative day, by making a small 
circular opening in the cast around the lubes. All 
secondarj’ operations, such as those for delayed 
closure, removal of plates, or skin grafting, should 
iJC accompanied by systemic penicillin therapy for 
Several days before and after the operation. 


Primary closure of the soft parts over the 
grafted bone defect is most desirable. It is reason- 
ably safe and practical if cultures reveal the 
absence of penicillin-resistant pathogenic bac- 
teria and if it can be accomplished without ten- 
sion. Primary closure around a small soft rubber 
tube through which supplementarj’ penicillin is 
given is even more advantageous wlicn this is 
technically possible. The presence of penicillin- 
resistant nonpathogenic organisms does not 
ordinarily prevent closure and healing, but such 
bacteria may contribute to the delay in healing of 
open wounds in the soft tissues. Following opera- 
tions in areas in which there are penicillin-re- 
sistant, potentially pathogenic organisms such as 
proteus, the wound in the soft parts should 
always be left open and secondary’ closure done 
several days later. In other cases, extensive soft 
tissue defects may necessitate skin grafting. In 
all cases in which delayed closure after bone 
grafting is necessary, it is essential that the 
wound be protected from contamination from 
external sources. Such areas should be dressed 
infrequently' and with tlie strictest aseptic pre- 
cautions. 

Following are summaries prepared from the 
records of these cases: 

Case 1. A man, aged 43, had a fracture of the tibia for 
which an open reduction, fol)o\%6d by insertion of metal 
plates, was performed. The wound became infected and 
drained for 7 months before he entered the hospital in 
June, 1944, for penicillin treatment. The fracture site was 
not united. Bacterial cultures from the wound grew 
^chericbiacoli and hemolytic Staphylococcus aureus. He 
received 100,000 units of penicillui intramuscularly daily 
for 2 days before operation, together with sulfathiazole. 
The first operation under penicillin therapy consisted of 
removal of the old metal plate, excision of sinuses and 
infected scar tissue. The wound was closed without drain- 
age. Postopcratively 100,000 units of {Kiiicillin were given 
daily for 21 days, and sulfathiazole treatment was also 
continued for this period. The wound apparently healed 
ptr primam, but 8 days after the administration of penicil- 
lin was discontinued, a small area of infection developed 
and the drainage again contained Kschcrichia coli and he- 
molytic Staphylococcus aureus. A second course of jKiii- 
cillin, 100,000 units daily for 15 da>-s, w ilhout sulfa therapy, 
was given and the wound healed promptly and rcm.iincd 
heaM. The patient was discharged with plaster fixation 
for 7 months, after which he returned to the ho«pilal on 
August 10, 1944, fora bone grafting operation The wound 
had remained healed, but there was nominion at the 
fracture site. I’rcoperativcly penicillin was admini«lcrcd 
at the dosage of 100,000 units daily for 4 days. The ni>cra- 
tion consisted of insertion of a free iliac bone graft with 
metal plate fixation at the site of the nonuiiitcii fracture of 
the tibia. Posto{>crativcly 100,000 units of penicillin were 
gix-en daily for 7 weeks. The wound through which the 
bone grafting was done heated ptr prtmam and remained 
healed. However, the old sinus trad was ojiened during 
the manipulation and it began to drain on tnc loth post- 
operath-e day. Cultures grew Escherichia coli and l>eta 



stKGERV, GTOECOLOGV AND OBSTETRICS 



Ij; I Case 5 X ray apf<raran(T of left knrr- of patient 
uith tuf/emjJjjn vron.larily infecin! wiih heW'l)tK 
Staph) tinicni^ aurtu^ 


l'«r i Ca«e j ComLtion jbtvt:! t northt I'rrr rt'i 
jion of itifecirrf joint amf iRtertton ci praf't e-.Ifr 
|>rniaUin Iherafiy 


fwnolytlc »trn'tfirr<-ct!i arvj di{'htherr«tK 'nin trouml 
cradualfy ar><I *as corrtiletrly heaW l>y the j*tl> 
j»T«toi«Tan\r iJj) The yalicnt Ht the b<>n>iu> on 
rnitfrrA. *ith the ejtrmnty in placet. 55 daya after entry 
for the Jmne sraftinc oj<erati'>n Ifn rv«t reemt Mint up 
\i*it wai «>n lel'Hjary t, igij The •wrt-lr ha^e re- 
naineij hnfe<J am! there 11 no nvitnm at the fracture rite 
knrRtrrTyiffTa~r rho* eMiJenee of refuir ri the fractu'e 
rile \t prrvTii thi« futient Ki» full •eijht t<ar>rt: «tth 
out tu]i[«>rt 

Ct^r 2 A nan. anrl 4‘i )ear«, had an infettetl fracture 
of the femur nilh tmnunionof t jTafr'duratieo Tliefehad 
liee« a unrucerrrful atfenplr at internal f.ution uith 
rretal plater Me entererl the h-«>pttal for tcniciHin treat- 
ment on July to, t9t4 Mcnv-iiytje fi3;ih)h>cocn«r aureut 
ami Stre^ilneticcur rindanr nere ruliuml from the rinuva 
that drainerl Irren the ununited Iraclure wie He «as 



Vi: t Ca*e C «.* n'e-th* after e»ri»iei ef lefected 

knee yret am! l.w eraftina umW fenio'f.n Ifcerary. 
Ut-um! hnW prr Patient a.~lVjt‘-«y with a 

rtal te lore J-int. 


prrn rao.eoo unit* of refjjcill.n ftreoceratirrl) f e 1 day 
nw murati'in roewnted of rervi\-al of the o'-l t-*-(a! {-Ixtr. 
eianon of rinur tracts Kar ami nonnaM- tone, a-rJ !>• 
rertion of a free iliac lone craft and i>r» rxia! f laira IV 
• oumj »a* fixed oiihout drainare l‘i»tf^eTa*i«t!y ife 
fotient «a* civen roo.oeo unit* of remciK n fi< 1 day a*>! 
tooMCC unit* daily W 17 datt, The ursml heaVtJ f'f 
ami he uai dixhatreil »ith crutche* awl *ra“*7 
a trace, after y nrinth*’ be-pitaliafeei 
h«i month* after hi* r^ieraluti he dertlf*'! • ***-* ' 
drainin: snu* frren «tieh anaefitic tfryitcmci ar-r 
rultumi -\l peesmt he h-a* f.m uni'ei. awl he h« r 
entered theh'i^^itaJ for another erw i./ jennl' b ther*,-) 
ami pTHshly rerroval of the r^tal |>later 
Ca«r .% .\ nan, am! jj jrarr. hail a foo j»'.wl fnftc't 
of the tiUa amj f.liula y*» )Tan arn, *i!h fLxiee iifrctt e 
tdimins an operation fi»r internal hulrm *i!h net*' 
plates Suf/*eT^ucTtlly the plater nrre rmov-r^f aw! 1 
**»aucrTuation”prrfierr)ei!aml •ulfathian '■* ihe-i'-yf >♦», 
tut the »»ximl rootiiiacil tn d-'a.ti Th » lut.ert rt'froJ 
theho-pstal fur pcniri’I.n irralnetil eo Ju') *5 » >U 
nonunMin id the fracturer am! an rpen. f'a.-i’j’.rr *'r-*d 
frie*i«h>rh hrrwdjtK- Staid-) Vemrtu* auTu' ««»•«•. ’■*r • 
Vrt»5>eTatively luoxioo un'l* r4 jirr.fi’’ n f 'rn di t 
f«* 6 da)-v \i c^rralem. the »iBu*ei. faei.ta'-e». !•>. 
infected Kar ln»ue» ne'e rm-Anl, awl a free 1 x^ f 
fruit ami irietal f-!a!rr nere inieTto! The • e.*». »«' 
fixed PiA^Ti^erafnely ie«s«» c- :« <1 {ex«i = »r-^ 
adTjniAlcml daily fie 47 da** The »m.t«t i-Ante. 
iwrewd* f>'Ji<mni ly a I** r^de irfrfTi"0 ''-"r 
ami twA treat cwtrtT-ie-''S of »l>n f-a;* at tSe i.ir it i" 
rc*e Mter the •rswf Ix-ra.-e rh-ae 
r-ainlained «itb prrnfiT n »»n!ner! a.'^-i 'd t ei j f e <1 
day*. <H IVcerr-'irT i*. 1044- tV retal f 
r»o\T.I. awl the lone r^ft ■!» ot-eTAe’- t> 1* ’ ^• 
reeu*e*y eitd la ill {»x.tot!, aw! wrll 

i iatieTit recei'eil iac.oec on t« if I'rrii' .n r.a It f e is ‘-j'j 

r>(lmief th.« f-oerTjem The ffei ■<-«:'>-! •*» 
with an iBlrrrmr'jtr thilncM ilia r*ait p Ja' -a'J »‘- 
i94t TV patiecl left the «« }-“■< rs. t,t 

•nbtlateey. »-.th an iichj! ■e-rh! leu-'C 
p«a*Trt!y he hai f-'m e-rwa at the l-ee f*i "o. I »- - 
fctr am} the »l;n ii heile.1 
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4 cases, beta hemolytic streptococcus and he- 
molytic Staphylococcus aureus 2 cases, Escherichia 
coli and hemolytic Staphylococcus aureus i 
case, and Streptococcus viridans and liemolytic 
Staphylococcus albus i case. Systemic penicillm 
was given intramuscularly at 3 hour intervals 
before operations in 5 of the cases, and after 
operations in all of the cases. The dosage varied 
from 100,000 to 200,000 units per day. Prolonged 
treatment e.^tending over many weeks was 
necessary. The total amount of penicillin used in 
each of these cases varied from 3 to 8 million 
units. 

The free bone grafting operations consisted of 
insertion of iliac grafts and metal plates, 4 cases; 
sliding bone graft and metal plates, 1 case; iliac 
grafts without metal fixation, 2 cases; and sliding 
bone graft without metal plating, i case. The 
operative wounds were closed completely in 7 
cases and in i case the wound was closed around a 
small soft rubber tube through which supple- 
mentary treatment with local penicillin was 
given. The most recent bone grafting operation 
was done 3 months ago and this wound has not 
yet been inspected, but there are no signs of 
infection and the patient has left the hospital with 
plaster fixation. Immediate primary healing has 
resulted in 4 cases; however, in t of these cases an 
adjacent sinus tract reopened following the 
operation and drained temporarily, and another 
patient returned for treatment of an infection that 
developed 6 months after operation. Two wounds 
developed necrosis and low grade infection re- 
sulting from tension at the site of closure, and 
these have required secondary closure and skin 
grafting procedures. One wound became infected 


and required drainage, but the patient was re- 
ceiving inadequate doses of penicillin at the time. 

At present the wounds of 6 of the 7 patients 
with grafting operations for infected nonunited 
fractures are healed completely, and i (which 
became infected 6 months after operation) is 
under treatment. By x-ray examination the bone 
grafts in all of these cases appear to be viable and 
in proper position, but r graft in a defect of the 
tibia fractured 4 months after operation and 
required a supplementary (fibular transplant) 
procedure. None of the grafts has sequestrated, 
extruded, or been absorbed. Four patients have 
firm union of the fracture sites with metal plateS 
still in position, and 2 have firm union without 
metal plates. One patient has not yet had the 
original plaster dressing removed, and the remab- 
ing patient is the one in which fibular transplant 
was required because the graft in the tibial defect 
fractured 4 months after the bone grafting dpera- 
tion. 

Even though it has been possible under peni- 
cillin therapy to accomplish free bone graftbg dl* 
rectly into the infected bone defects successfully in 
these cases, it is probably more desirable in most 
Instances to attempt to obtain healing prelhmnaiy 
to the grafting procedure by penicillm therapy 
and, if necessary, operations lor removal of smus 
tracts, infected granulations, scar, and noaviable 
bone. The bone grafting may then be accom' 
plished at a later operation in a relatively cleaner 
field. Adequate dosage w-ith penicillin is a useful 
adjunct in all such cases in which bone grafting 
and other operations are done in areas in 
there are bone defects infected with penicillin' 
susceptible organisms. 
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I N connection with surgical procedures de- 
signed to lengthen the calcaneal tendon, a 
knowledge of the constituents of the tendon 
is of fundamental importance. The manner 
in which the several contributing divisions of the 
entire tendon terminate— on the os calcis directly, 
or as elements without direct insertion into bone— 
determines the point and direction at which partial 
transection should be carried out; the local 
breadth of each band is equally important, be- 
cause upon this dimension depends tlic width of 
the incision necessary to allow the required degree 
of “slipping.” 

MATERIAL AKD METHODS 

In the present study observations were made 
upon one hundred specimens of calcaneal tendon, 
83 of them in adult cadavers and 17 in adult 
individuals studied immediately postmortem. 
From two selected specimens detailed drawings 
were prepared, of posterior and anterior aspects 
(Figs. I and 2). Specimen A (Fig. i, a to c) was 
dissected in such a way that the fascicular struc- 
ture of the tendon was emphasized; specimen B 
(Fig. 2, a to c) illustrates particularly the two 
major and the accessory components of the com- 
mon tendon of insertion. The data on relation- 
ship between the gastrocnemius and soleus com- 
ponents of the calcaneal tendon were shown gra- 
phically (Figs. 3 and 4). 

Observations on the plantaris muscle w’cre made 
on 50 specimens, additive to the group of 150 
previously reported from this laboratory.^ 

OBSERVATIONS AND DISCUSSION 
A. Anatomical Features 
r. General Description. The superficial group 
of posterior crural muscles is made of three 

Department of Anatomy (No. 451) and 
o! Surgery, Northwestern University M^ical 

Anson, B. J. The plantaris muscle. J. 
Bone Surg.. 1943, 25:822^27. 


muscles, the gastrocnemius, soleus, and plantaris. 
As an introduction to the authors’ observations 
their regular anatomical features may be re- 
viewed.* 

a. GastrocncmUis. The ovoid heads of the 
gastrocnemius, which arc structurally similar, 
take origin from facets above the femoral condyles 
by aponeurotic bands marginally placed on each 
head. These bands descend about two thirds of 
the way down the muscle. The fiber-bundles of 
the muscle pass obliquely from the supracondylar 
areas of origin and from the deep surface of the 
aponeurosis on each side to the tendon of in- 
sertion. This tendon begins as a septum between 
the two heads, and as a lamina on the deep surface 
of each head. The septum and laminae soon fuse 
with the broad aponeurosis which covers the 
dorsal surface of the underlying soleus muscle. 
The attachment of fiber-bundles continues to 
about the middle of the back of the leg. The 

^medial head is the broader and thicker of the two, 
and it extends farther distalward than the 
lateral head. 

b. Soletis. The heads of origin of the soleus 
take origin from the following; the dorsum of the 
proximal extremity of the fibula and the upper 
third of the posterior surface of the latter’s shaft; 
the intermuscular septum between the soleus and 
the peroneus longus and the transverse septum 
over the distal margin of the popliteus muscle; 
the popliteal line and the middle third of the 
medial border of the tibia. Structurally, the 
fibular and tibial heads arise as broad aponeuroses 
which unite proximally on the deep surface of the 
muscle in such a w’ay as to form a fibrous arch 
over the posterior tibial vessels and the tibial 
nerve. Continuing distally these aponeuroses 
diverge and grow narrow, but the fibular element 
is continued on the lateral side and the tibial 
aponeurosis on the medial side of the muscle as 
far as the distal quarter of the leg. The main por- 

•Bardeen, C. R., in Morris’ Buman Anatomy (9th ed., p. 550). 
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tion of the belly of the muscle is formed ly fiber- 
bundles which arise from the posterior surface 
of each of these aponeuroses; descending in an 
oblique course the fleshy part is inserted, in bi- 
penniform manner, into the deep surface of the 
calcaneal tendon. This tendon begins as a broad 
aponeurosis which covers the greater part of the 
posterior surface of the muscle; its fibers gradually 
converge to form a heavy fibrous band which is 
inserted into the calcaneus. The fibers of the 
Tendon are described as taking a slightly spiral 
course, those on the posterior surface passing 
from the medial margin toward the lateral surface 
of the calcaneus, while those on the anterior sur- 
face course in the reverse direction. The attach- 
ment of the fiber-bundles to the calcaneal tendon 
continues to within a short distance of the heel. 
A few of them arise directly from the fibula and 
from the posterior intermuscular septum. On the 
deep surface of the belly of the muscle there is an 
accessory fasciculus which is formed by fiber- 
bundles that spring on each side from the anterior 
surface of the aponeuroses of origin of the muscle 
and have a bipenniform insertion on each side of 
a thin, oblique tendinous lamina which inferiotly 
becomes united to the deep surface of the tendon 
of Achilles. 

c. Planiaris. The plantaris arises in dose 
association with the lateral head of the gastroc- 
nemius. The fiber-bundles give rise to a flat, 
short, fusiform belly, and are united to a narrow 
tendon which extends along the medial edge of 
the tendon of Achilles toward the dorsum of the 
calcaneus, where it terminates in any one of 
several ways (see hereinafter). 

2. Faricrions. There is considerable variation 
in the extent of the separation of the different 
parts of the triceps surae. The tendinous portions 
of the gastrocnemius and soleus may be separate 
almost as far downward as the heel. Either or 
both heads of the gastrocnemius or the soleus may 
be doubled. A slip from the biceps or semi- 
membranosus of the thigh, or from the linea 
aspera, or from the floor of the popliteal space 
may join the triceps to produce a quadriceps 
surae musde. On the other hand, one of the heads 
of the gastrocnemius or the tibial head of the 
soleus may be missing. A supernumcraiy fas- 
ciculus may extend from the deep surface of the 
soleus to the calcaneus. The plantaris is exceed- 
ingly variable in origin, structure, and insertion. 
The origin may be from the capsule of the knre- 
joint, the fascia of the leg, or from the tibi:^ 
None of the variations, recorded above, appeared 
in the present authors’ series of specimens. Its 
tendon may terminate at almost any part of its 


course in neighboring structures. It may be 
represented by a fibrous band. It is absent in 
about 7.05 per cent of cases (Daseler and Anson). 

Tlie above description of the fleshy portions of 
the muscles was confirmed by the authors, but 
more particular attention was focused on thecalca- 
neal tendon, as made up of the tendinous portions 
of the gastrocnemius and soleus muscles. Most 
frequently the plantaris tendon is not incorpor- 
ated in the calcaneal tendon; however, from the 
surgical aspect it must always be considered as a 
part of the calcaneal tendon.^he tendon as a 
whole rotates toward the lateral side, as seen from 
the posterior surface (hence clockwise in the right 
tendon and counterclockwise in the left). 

The gastrocnemius component of the calcaneal 
tendon begins as a broad aponeurosis at the lower 
margin of the muscle bellies of the two heads of 
the gastrocnemius muscle (Figs, i, a and 2, a). 
Its fibers converge as they descend toward the 
insertion on the calcaneus; they rotate at the same 
time low’ard the lateral side of the soleus com- 
ponent. At the insertion, the gastrocnemius com- 
ponent not only makes up the lateral side of the 
posterior surface, but a portion has rotated to 
attain the lateral aspect of the anterior surface 
(Figs. 1, b and t, c). 

The soleus component is thicker than that 
derived from the gastrocnemius. A broad band 
of fibers begins high on the posterior surface of the 
soleus muscle and comes into apposition with the 
aponeurotic band of the gastrocnemius to 'which 
it is rather firmly fixed by fascial fibers. This 
broad band of fibers runs directly over the 
lerior surface of the soleus, receiving more tendin- 
ous components as it proems down^rd (Figs. 1, 
b and 7, c) ; it inserts into the medial portion 01 
the tendon. The tendinous portion, as seen from 
the anterior surface, usually begins as a single 
band, high up in the muscular portion where it 
may be concealed by muscle fascicles (Fig. i, c)- 
This component increases gradually in ske as it 
descends, and courses obliquely medialwaraChigs- 
I, b and 2, c). Portions of this anterior group oi 
fibers appear on the posterior surface of If 
sertion of the tendon as a whole (making up tn 
medial segment) (Figs, i, a, 2, a and 2, b). 

It is regularly stated that almost compie c 
separation may be made between the componen 
(gastrocnemius and soleus) of the calcanea e 
don. Actually, the separation cannot be maae 
absolutely complete, since there is some ex^ange 
of smaller bands of fibers between the two 
I, c). In the experience of the present authors, 

iTora fiben In Fir i. e ire of this iypt, •« 
the tomponeoM ol the tendon by blunt dissecuon. 
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trocneraius muscle. Fibers to reader’s IcfLof point of a^ro^y belong to gastrocnemius, 
those to right are constituents of solcus component of calcaneal tendon. Lateral ac- 
cessory band of tendon has been retracted by forceps, intermediate and medial bands 
lifted by probe. Plantaris tendon (of type III) in natural position, b, Anterior view 
of soleus muscle and calcaneal tendon; os calcis coronally sectioned in front of tendi- 
nous attachments. Modified bipenniforni character of the soleus is shown, as well as 
the several bands which emerge from it. c, Anterior view of gastrocnemius part of 
calcaneal tendon, exposed by removal of solcus part (cut ends of latter held by 
forceps). Inset records level and direction of view in each figure. 


number and strength of fibers e,xchanged vary 
greatly; sometimes these fibers are numerous and 
strong enough to render complete segregation 
Virtually impossible. 

Forpurposes of clear description, representative 
fibers must be discussed separately in order to 
account for the several constituents of the tendon. 
The most lateral band (lateral accessory fasci- 


culus) of the gastrocnemius (Fig. i, a) rotates to 
insert on the anterolateral surface of the tendon. 
This band in the second specimen (Fig. 2, a and 
c) appears to arise from the posterior aspect of the 
soleus, and throughout the first half of its course 
is overlapped posteriorly by, and adherent to, the 
soleus fibers. About i centimeter from its origin 
it becomes incorporated into the gastrocnemius 
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tion of the belly of the muscle is formed by fiber- 
bundles which arise from the posterior surface 
of each of these aponeuroses; descending in an 
oblique course the fleshy part is inserted, in bi- 
penniform manner, into the deep surface of the 
calcaneal tendon. This tendon begins as a broad 
aponeurosis which covers the greater part of the 
posterior surface of the muscle; its fibers gradually 
converge to form a heavy fibrous band which is 
inserted into the calcaneus. The fibers of the 
fendon are described as taking a slightly spiral 
course, those on the posterior surface passing 
from the medial margin toward the lateral surface 
of the calcaneus, while those on the anterior sur- 
face course in the reverse direction. The attach- 
ment of the fiber-bundles to the calcaneal tendon 
continues to within a short distance of the heel. 
A few of tliem arise directlj* from the fibula and 
from the posterior intermuscular septum. On the 
deep surface of the belly of the muscle there is an 
accessory fasciculus which is formed by fiber- 
bundles that spring on each side from the anterior 
surface of the aponeuroses of origin of the muscle 
and have a bipenniform insertion on each side of 
a thin, oblii^ue tendinous lamina which mferiorly 
becomes united to the deep surface of the tendon 
of Achilles. 

c. Plantaris. The plantaris arises In close 
association with the lateral head of the gastroc- 
nemius. The fiber-bundles give rise to a flat, 
short, fusiform belly, and are united to a narrow 
tendon which e.\tends along the medial edge of 
the tendon of Achilles toward the dorsum of the 
calcaneus, where it terminates in any one of 
several ways (see hereinafter). 

2 . Variations. There is considerable variation 
in the extent of the separation of the different 
parts of the triceps surae. The tendinous portions 
of the gastrocnemius and soleus may be separate 
almost as far downward as the heel. Either or 
both heads of the gastrocnemius or the soleus may 
be doubled. A slip from the biceps or semi- 
membranosus of the thigh, or from the linea 
aspera, or from the floor of the popliteal space 
may join the triceps to produce a quadriceps 
surae muscle. On the other hand, one of the heads 
of the gastrocnemius or the tibial head of the 
soleus may be missing. A supernumerary fas- 
ciculus may extend from the deep surface of the 
soleus to the calcaneus. The plantaris K exc^- 
ingly variable in origin, structure, and insertion. 
The origin may be from the capsule of the 
joint, the fascia of the leg, or from the tibia. 
None of the variations, recorded above, appeared 
in the present authors’ series of specimens. Its 
tendon may terminate at almost any part of its 


course in neigJiboring structures. It may be 
represented by a fibrous band. It is absent in 
about 7.05 per cent of cases (Daseler and Anson), 

The above description of the fleshy portions of 
the muscles was confirmed by the authors, but 
more particular attention was focused on thealca- 
ncal tendon, as made up of the tendinous portions 
of the gastrocnemius and soleus muscles. Most 
frequently the plantaris tendon is not incorpor- 
ated in the calcaneal tendon; however, from the 
surgical aspect it must always be considered as a 
part of the calcaneal tendon.^The tendon as a 
whole rotates toward the lateral side, as seen from 
the posterior surface (hence clockwise in the right 
tendon and counterclockwise in the left). 

The gastrocnemius component of the calcaneal 
tendon begins as a broad aponeurosis at the lower 
margin of the muscle bellies of the two heads of 
the gastrocnemius muscle (Figs, i, a and 2, a). 
Us fibers converge as they descend toward the 
Insertion on the calcaneus; they rotate at the same 
time toward the lateral side of the soleus com- 
ponent. At the insertion, the gastrocnemius com- 
ponent not only makes up the lateral side of the 
posterior surface, but a portion has rotated to 
attain the lateral aspect of the anterior surface 
(Figs. 1, b and 2, c). 

The soleus component is ^thicker than that 
derived from the gastrocnemius. A broad band 
of fibers begins high on the posterior surface of the 
soleus muscle and comes into apposition I"/ 
aponeurotic band of the gastrocnemius to wmich 
it is rather firmly fixed by fascial fibers. This 
broad band of fibers runs directly over the 
terior surface of the soleus, receiving more tendin- 
ous components as it proceeds downward (F^s i, 
b and 2, c) ; it inserts into the medial portion 0 
the tendon. The tendinous portion, as seen from 
the anterior surface, usually begins as ^ 
band, high up in the muscular portion where 1 
may be concealed by muscle fascicles (Fig. i. c/- 
This component increases gradually m size as 
descends, and courses obliquely medialward ( '8 • 
I, b and 2, c). Portions of this anterior gr^P 
fibers appear on the posterior surface of t e 
sertion of the tendon as a whole up 

medial segment) (Figs, i, a, 2, a and 2, b). 

It is regularly stated that almost complete 
separation may be made between the compo 
(^strocnemius and soleus) of the calcaneal 
don. Actually, the separation cannot be m 
absolutely complete, since there is some excha^ 
of smaller bands of fibers between the two ir 
I, c). In the experience of the present a 
reshoira after 
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Fig. I, a to c. Calcaneal tendon, left leg, specimen A (type II). a, Pcstcrior view 
of calcaneal tendon, with soleus muscle visible beyond margins of tendon and of gas- 
trocnemius muscle. Fibers to reader’s left of point of arrow belong to gastrocnemius, 
those to right are constituents of soleus component of calcaneal tendon. Lateral ac- 
cessory band of tendon has been retracted by forceps, intermediate and medial bands 
lifted by probe. Plantaris tendon {of type III) in natural position, b, Anterior view 
of soleus muscle and calcaneal tendon; os calcis coronally sectioned in front of tendi- 
nous attachments. Modified bipenniform character of the soleus is shown, as well as 
the several bands which emerge from it. c, Anterior view of gastrocnemius part of 
calcaneal tendon, exposed by removal of soleus part (cut ends of latter held by 
forceps). Inset records level and direction of view in each figure. 


number and strength of fibers exchanged vary 
greatly; sometimes these fibers are numerous and 
strong enough to render complete segregation 
Virtually impossible. 

For purposes of clear description, representative 
fibers must be discussed separately in order to 
^count for the several constituents of the tendon, 
■the most lateral band (lateral accessory fasci- 


culus) of the gastrocnemius (Fig. i, a) rotates to 
insert on the anterolateral surface of the tendon. 
This band in the second specimen (Fig. 2, a and 
c) appears to arise from the posterior aspect of the 
soleus, and throughout the first half of its course 
is overlapped posteriorly by, and adherent to, the 
soleus fibers. About i centimeter from its origin 
it becomes incorporated into the gastrocnemius 
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tendon from whicli, however, it is separable by 
blunt dissection. The fasciculus courses along the 
lateral surface of the tendon to within 12 centi- 
meters of its insertion, where it rotates to the an- 
terior surface of the calcaneal tendon to fan out 
and occupy the lateral two thirds of the anterior 
surface at its calcaneal insertion. An intermediate 
band (Fig. i, a), located between the two heads of 
the gastrocnemius, rotates to insert along the lat- 
eral margin. This band is not demonstrable in the 
second specimen. The most medial band (Fig. 
I, a), rotates to insert at the approtimatc middle 
of t))e calcaneal tendon, Jea^-ing a considerable 
portion of the soleus exposed on the posterior 
surface. Here also, in the second specimen, this 
band appears to arise from the soleus aponeurosis, 
however, it soon becomes an integral part of the 
gastrocnemius tendon with practically no rotation 
of its fibers (Fig. 2, b). As a consequence, only a 
small portion of the soleus tendon is visible from 
the posterior aspect (Fig. 2, a and b). The medial 
fibers of the gastrocnemius component follow an 
almost parallel course. This band cannot be sepa- 
rated from the remainder of the gastrocnemius 
tendon as is possible in the case of the lateral 
band. 

Examination of the deep (or anterior) surface 
of the tendon reveals the degree of rotation of the 
soleus component (Fig. 2, c), as well as the in- 
sertion of the most laterally situated band of the 
gastrocnemius portion (Figs, t, b, i, c and 2, c). 
The muscle fibers of the soleus extend farther 
distalward on the lateral side of the tendon and 
contribute fibers to the tendon to a point 7 centi- 
meters from the insertion. 

A thin fibrous sheath envelops the calcaneal 
tendon; on the deep, or anterior, aspect, the tissue 
contains a considerable amount of fat. This 
sheath is adherent to the fibula except for the dis- 
tal 10 centimeters; from it originates many of the 
fibers of the soleus muscle. An even thinner 
lamina, containing almost no fat, separates the 
muscular portions of the gastrocnemius and soleus 
and contains the intervening plantaris tendon. 

It is clear then, that the components of the 
calcaneal tendon vary considerably in size, re- 
lationship, and rotation. The length of the gas- 
trocnemius component is the longer, varying from 
26 to II centimeters in length, in contrast to the 
shorter soleus component which varies from 1 1 to 
3 centimeters in length. The width of the tendon 
as a whole varies from 2.5 to 1.2 centimeters at 
insertion. 

Rotation is such that, in the specimens exam- 
ined, the gastrocnemius covers almost entire pM- 
lerior aspect in some and in others the entire 


anterior aspect of the soleus portions (Fig. 3), 
Some rotation invariably occurs. In order to 
record degree conveniently, the tendons are ar- 
ranged in three groups. Group I includes ases of 
least rotation— in which no more than one third 
of the tendon posteriorly is contributed to by the 
sofeus, and two thirds by the gastrocnemius. 
Thb group comprises 52 per cent of the 100 cases. 
Group II, including tendons whose rotation is 
such that approximately one half of the postetior 
surface is contributed to by each component, 
represents 35 per cent of the cases. Group III, in 
which rotation is extreme, so that two thirds of 
the posterior surface iS made up of the soleus and 
only one third by the gastrocnemius, comprises 
13 per cent of the cases. Rotation begins approii- 
mately 121015 centimeters from the insertion, or 
about the level at which the soleus begins to con- 
tribute fibers to the tendon. Minimal rotation 
seems to be associated with lengthy fusion; since 
rotation occurs only in the "free” portion of the 
tendon, fusion of the gastrocnemius with a soleus 
muscle of extensive origin occasions an arTang^ 
ment which allows the combined tendon to twist 
only in the distal half of the leg. Progressing 
slowly at first, the rotation can then become more 
marked in the lower 2 to 5 centimeters. 

In a depression which crosses the posterior sur- 
face of the soleus muscle at about the junction of 
the medial and middle thirds, is lodged the slender 
plantaris tendon. It remains between the two 
components of the calcaneal tendon to a point is 
centimeters proximal to its insertion; having^ at- 
tained the medial aspect, it retains that relation- 
ship to its insertion (Figs, i, a, 2, a and c). 

When present, the plantaris tendon always 
occupies a position on the medial surface of the 
tendon, and varies only in its manner of insertion. 
In most instances the tendon of the plantaris « 
found to terminate in a fan-shaped aponeurotic 


expansion, related to the medial border 


distal extremity of the calcaneal tendon- 
and other common arrangements inay be con- 
veniently described under the heading of type • 
In specimens of type I, representing the com- 
monest mode of insertion of the plantaris tp 
(94 of 200 cases, or 47 per cent), the plantaris 
don inserts by a short fan-shaped expansion in 
the medial extremity of the superior ^ 

for insertion of the calcaneal tendon (Figs. 5- 
and 2, a) . In some instances the tendon also wnu= 
thin slips to the adjacent medial border oi me 
calcaneal tendon. These slips, resembling t 
strands and not true aponeurotic extensions, 

.D«tkf.E.H..n<lAnso», n J Tic phecris woscle J 
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Fig. 2, a to c. Calcaneal tendon, right leg, specimen B (type I), a, Posterior view 
of calcaneal tendon showing gastrocnemius, soleus, and plantaris muscles; accessory 
fasciculus retracted to reader’s right, plantaris tendon to left. Of calcaneal tendon 
(type I) small portion to reader’s left of point of arrow is soleus component, larger 
part to right thereof is gastrocnemius divirion, b. Posterior view of calcaneal ten- 
don showing origin of lateral and medial accessory bands (encircled by curved 
arrows), c. Anterior view of calcaneal tendon showing lateral accessory band of soleus, 
major components of calcaneal tendon (drawn apart) and plantaris tendon. Accessory 
fasciculus attains position on anterolateral aspect of calcaneal tendon, lies deep (anteri- 
or) to soleus component of tendon, and terminally forms posterior wall of bursa (at •). 
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Fig. 3. Diagrams to iUuslrate degree of rotation of 
gastrocnemius to soleus portions of catcanrat tendon (as 
of left extremity), at level of insertion into cakaoeus 
Occurrence in percentage (of 100 specimens) is indicated 
for each. 

readily removed from the tendon proper. In 
type II, second in the order of frequenc>' (73 
specimens, 36 s per cent), the planiaris tendon 
inserts into the calcaneus, o , 5 to 2 . s centimeters 
anterior to the adjacent margin of the calcaneal 



Fig. 4. Diagram to illustrate constitution of calcaneal 
tendon, shovsing form of each of its major divi»ons of 
gastrocnemius tendon and subjacent position of sol^ 
tendon. Sites of usual incision (tendon, type 11 ) arc in- 
dicated. 


tendon (Fig. 5, b); the long axis of the tendon is 
usually at an angle with, not parallel to, the long 
axis of the foot itself. The insertion supports the 
anterior wall of the bursa of the calcaneal tendon 
(Fig- 5 . at cross). When large, the tendon fre- 
quently radiates in fan-shaped manner to the 
laciniatc ligament and the fascia overlying the 
medial aspect of the calcaneum (Fig. 5, e); tendi- 
nous insertions are frequently quite e.xpansi\e 
(Fig. 5, c), and often involve the fascial and liga- 
mentous structures on the superior and medial 
surfaces of the foot. In type III (25 specimens, 
13 5 per cent) the tendon is usually broad at the 
insertion; but, whether of large or medium size, it 
invests the dorsal and medial surfaces of the ter- 
minal portion of the adjacent calcaneal tendon 
(Figs. I, a and 5, c). In specimens belonging to 
type IV (8 cases, 4 per cent) the plantaris tendon 
inserts chiefly into the medial border of the cal- 
caneal tendon from i to 16 centimeters above the 
insertion of the latter into the calcaneus;occasion- 
ally, however, a lowermost slip may reach the 
bone (Fig. S, d). 

It is clear, then, that the plantaris tendon, in a 
preponderant percentage of cases, gains a virtu- 
ally separate insertion into the os calcis. This it 
may do in any one of three principal ways; by 
implantation into the os calcis just in front of the 
calcaneal tenOon, Ihe Jong a.y}s of Ibe line of 
fixation being parasagittal; by insertion into the 
bone in such a way that the long axis Is almost 
transverse, beginning, as in the former instance, 
at the medial margin of the calcaneal tendon; by 
attachment to tlie calcaneus medially, or (0 (he 
calcaneal tendon posteromedially. In the first and 
second instances, the posterior border of the 
plantaris tendon is in contact distally with the an- 
terior bonier of the calcaneal tendon; in the third 
instance, the lateral, or anterolateral surfaw is 
contiguous with the posteromedial surface of the 
calcaneal tendon. Even in those cases in wlitcn 
the insertion is into the calcaneal tendon, a lew 
fibers may be sent downward for independent 
attachment to the os calcis. . . 

In the 58 cases of absence of the plantaris in 
the present authors’ scries, there are 16 subjects 
In whicli agenesis is bilateral, and 26 specimens m 
whidr it is unilateral.* Thus, in appro-ximately 
one third of those persons in whom the muscle is 
wanting, it is bilaterally absent. The muscle is 
absent on the right side in 23 and on the left si 
in 35 of the 58 cases. Of the 26 specimens witn 
unilateral absence, 19 are left, while only 7 are 

•lo » »efin of 88i ertremitiM JludiH in the Aiutomial 
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right. \Vlien the muscle and tendon are poorly 
developed on one side, tliey are usually equally 
weak on the opposite side. 

B. Surgical Applications 
The earliest orthopedic operation recorded is 
that of lengthening the Achilles tendon. It has 
become one of the commonest orthopedic pro- 
cedures. Originally lengthening was accomplished 
by complete division, following which the gap was 
filled in by growth of the tendon. Many pro- 
cedures were later devised. The usual procedure 
now is the open operation (Z-type tenoplastic) 
(see Fig. 4). Lengthening can also be accom- 
plished by the subcutaneous method, but in carry- 
ing this out many difficulties have been encoun- 
tered. Irrespective of wliat method was employed, 
in certain cases the portions of the divided ten- 
dons did not slide as readily as desired; whether 
the division was taken two thirds anteriorly and 
two thirds posteriorly, or two thirds medially and 
two thirds laterally, the results were similarly un- 
satisfactory. 

In the usual open Z-type tenoplastic, the ten- 
don is divided proximally in the medial half and 
distally in the lateral half, the incisions llicn 
connected by a longitudinal cut. After the proper 
amount of lengthening has been obtained, the 
tendons are sutured. This has the disadvantages, 
first, that scar tissue may render the tendon ad- 
herent to the skin and underlying structures, and 
second, that, with a complete division of the 
tendon, there is no way of controlling the amount 
of lengthening by “feel.” This is important in 
cases of spastic paralysis since the object is to 
obtain a better muscle balance between the op- 
posing groups, by weakening the stronger group. 
The amount of weakening to be obtained can best 
be judged if the lengthening is taken against the 
resistance of the tendon. With the subcutaneous 
method, and through sliding by of the fibers of the 
tendon (without a complete division), the intro- 
duction of sutures is not necessary and conse- 
quently there is less reaction. Additionally, the 
danger of infection is further reduced. 

In the anatomical descriptions presented the 
authors show that in some cases the tendon fibers 
run practically straight and parallel (Fig. 2, a), 
while in others there is a complete rotation (Figs. 
2, c and 3, c) ; all intermediate stages can be found, 
between these extremes (Fig. i, a). In addition 
to difficulties occasioned by variation in the 
course of the fibers, others arise out of failure to 
divide the plantaris. 

^he objective of the surgeon is to divide one 
half of the fibers of the tendon of Achilles proxi- 
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mally and the other half distally, and at the same 
time divide the plantaris tendon with the simplest 
possible procedure. 

Rotation of the calcaneal tendon was first 
brought to our attention by White,' who describes 
it as a constant occurrence which is established 
during cmbryological development. Because of 
this concept he advises sectioning the anterior 
two thirds of the tendon distally and the medial 
two thirds proximally. As demonstrated by the 
current obscr%'ations, the rotation is variable, not 
constant. In carrying out White's method it is 
necessary in certain instances to make a third 
incision, dividing some gastrocnemius fibers later- 
ally at the same level as the anterior section, in 
order to permit the severed fibers of the tendon to 
slide by. TJiis is easily understood when it is 
remembered that a certain percentage of tendons 
of type I undergo verj’ slight rotation (Figs. 2, a 
and 3, a). I'lierefore, enough of the gastrocnemius 
fibers remain undivided to require a third section 
before proper lengthening can be obtained. The 
method described by White is an excellent pro- 
cedure in most cases, but unsuccessful in a suf- 
ficient number of those cases with slight rotation 
so that this study was thought advisable. In 
addition, the technique is difficult to perform sub- 
cutaneously, \viihout visualization, because the 
distal end of the tendon lies deep, making the an- 
terior half accessible only with difficulty. For 
this reason most surgeons expose the tendon with 
a longitudinal incision. 

To overcome the difficulty just described the 
authors advise the following procedure. A proxi- 
mal section is made to divide the posterior two 
thirds of the tendon (the gastrocnemius portion) 
(Fig. 6, b), and a distal one to separate the medial 
two thirds (the soleus fibers, including the plan- 
taris tendon) (Fig. 6, c). In this way all of the 
fibers are severed either at the proximal or distal 
level, except in those cases in which there is vir- 
tually no rotation of the tendon. In such in- 
stances there are a few lateral fibers of the soleus 
left undivided at the level of the proximal in- 
cision. Since these fibers are mainly muscular, 
due to the extensive distalward site of origin 
(Fig. 2, c), they are readily torn (Fig. 6, d). Asa 
consequence, the tendon is allowed to slide by, 
and desired lengthening is easily achieved. 

The technique consists in a sterile preparation 
of the skin, and insertion of a thin tenotome 
(Fig. 7, a), scalpel-Hke, through the tendon so 
that two thirds of the tendon lies posterior to the 
tenotome. The tenotome is inserted so that the 

miiite, J. Wirren. Tonion of the Achilles tendon; its surcical lig- 
mficance. Arch. Surg, I94j. 46- ?S4-787. 
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Fig. 6, a to d. Photographs (retouched) oi surgical case, illustrating steps in proce- 
dure of tendon lengthening. Lrft leg. a. Calcaneal and plantaris tendons in position; 
fibers course laterally and counterclockrvise. b. Proximal incision, with gastrocnemius 
and some soleus fibers divided, c, Distal incision dividing plantaris and remainder of 
soleus fibers, d, After moderate doraflexion of foot, showing sliding by of tendon 
segments and accessory fasciculus of soleus at the center of proximal incision. 

medially to divide the medial two distance of 3 to 5 inches from the insertion of the 
hirds of the tendon. The distance between the tendon into the calcaneus, depending upon the 
wo divisions can vary from i inch to 4 or s inches, amount of increase desired in the length of the 
spending on the amount of lengthening re- tendon. The distal division of the tendon is al- 
quired. The proximal incision should be made a ways made at least one-half inch above the in- 
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Fig. 7, a and b. Phologra[)h of lenotomes used, a, alx>vc. 
Used for proximal incision. Hlade length i 3 centimeters, 
b, Curved tenotome used for distal incision Blade length 
1 o centimeters. 

sertion of the Achilles tendon; in this way the 
tendon of the plantaiis muscle is always included 
in the second incision. After the tendon has been 
divided in this manner, little force is requited to 
lengthen the tendon, since the fibers w'ill slide by 
quite readily. Judgment is requited to establish 
the proper degree of lengthening. In cases of 
spastic paralysis the resistance present under 
anesthesia is a factor to be considered. The 
amount of correction cart be measured by the 
amount of dorsifle^tion taken. Palpation of the 
gaps in the tendon is also serviceable in estab- 
lishing the degree of lengthening. Posiopera- 
tively the extremity is put in a cast to retain the 
new position and to allow the tendon to heal with 
retention of its increased length. A little less than 
the full correction obtained by surger>’ is to be 
maintained by the cast, in order to avoid undue 
strain and to prevent the formation of pressure 
sores. 

In brief, then, the authors recommend the 
closed technique for lengthening the calcaneal 
tendon wherever its employment is possible. 
Basing a judgment upon an extensive anatomical 
study of cadavers and of postmortem specimens, 
and after considerable orthopedic experience, 
the authors feel justified in recommending their 
modified form of a well known surgical technique. 


SUMMARY 

In a group of one hundred lower extremities the 
constitution of the soleus and gastrocnemius ten- 
dons and of the combined calcaneal tendon nas 
studied. Typical specimens are illustrated. 

Some rotation of the gastrocnemius to the 
lateral side occurs in every case. The degree of 
rotation varies from slight (to render the soleus 
just visible in dorsal view), to extreme (causing 
the soleus component to be nearly obscured from 
the ventral surface). Cases of extreme rotation 
are far less common than those in which moderate 
rotation obtains. 

Ability to separate the two components like- 
wise varies from a condition in which it can be 
carried out with ease to one in which segregation 
is practically impossible. The width and length 
of the two components likewise vaiy to a marked 
degrec- 

The plantaris muscle and its tendon ate subject 
to considerable variation in both origin and in* 
sertion. From an examination of too louer ex- 
tremities. the authors set up four types of tendin- 
ous insertion. In a total of 8to consecutive loner 
extremities examined by the authors, the plantaris 
muscle is absent in 58 (7 16 per cent). In one 
third of the specimens in which the muscle is 
missing, the absence is bilateral. 

Various types of transverse incisions were made 
on e.xposcd tendons and ability to cause “slipping 
by moderate dorsiflexion of the foot noted. Jrora 
these obser\-atlons, subsequently established clin- 
ically, it is concluded that if the posterior two 
thirds of the tendon be sectioned proximallv ana 
the media! two thirds distally, the desired degree 
of lengthening can be produced. It is also con- 
cludecl that, by subcutaneous tenotomy rather 
than a more extensive tenoplastic procedure, 
it is possible for wholly satisfactory’ results to e 
obtained. 



FOREIGN BODIES IN, AND IN RELATION TO, THE 
THORACIC BLOOD VESSELS AND HEART 


1. Techniques for Approaching and Removing Foreign Bodies from the 
Chambers of the Heart 

DWIGHT E. HARKEN, M.D., Lieutenant Colonel, M.C., A.U S., Brookline, Massachusetts 


T he purpose of this short discussion is 
to outline briefly a few aspects of the 
problem of foreign bodies in relation to 
the thoracic blood vessels and heart. 
Principal attention will be given: first, to the 
location of the missiles, second, to some reasons 
for the surgical removal of such bodies, and third, 
to the technique of approaching and removing 
fragments from the chambers of the heart. The 
necessity for brevity will dictate certain dogma- 
tism and even the use of unsupported statements. 
Further clarification and support are to be pre- 
sented (i, 2). 

During the past 10 months with the thoracic 
unit of the i6oth General Hospital 78 missiles 
were removed from wdthin or in relation to the 
great vessels, at least 3 of which were embolic. 
During the same period 56 foreign bodies in, or in 
relation to, the heart have been removed, 13 of 
which were in the chambers of the heart. The 
great vessel series of 78 cases and the cardiac 
group of 56 cases, represent a total of 134 pa- 
tients and 139 operations. There have been no 
deaths. A more precise breakdown in the distri- 
bution of these missiles is as follows: pericardial, 
26; involving pericardium but principally pul- 
monary, 17; intracardiac, 13; on great vessels 
(and in walls), 35; intravascular (3 embolic), 7; 
on great vessels but principally pulmonary, 17; 
mediastinal but not directly on great vessels, 19, 
a total of 134, with no deaths. 

The first diagram, (Fig. i) is a scale drawing of 
the heart and great vessels presenting the approxi- 
mate size and location of a few of the foreign 
bodies first removed in the Unit. The gray shad- 
ing represents a position impinging on the indi- 
cated structure, cross-hatching signifies an em- 
bolus and black indicates removal of foreign 
body from within the structure designated. 

A current diagram (Fig. 2) has been prepared 
but in representing 129 missiles it has been neces- 

Ffom the i6oth General Hospital. 

“resented at raectinjj of the Association of Surgeons of Great 
Britain and Ireland. May 1. 1945. 


sary to use point localization only. The same key 
to location is used in the margin, gray for foreign 
bodies impinging on the structure, cross-hatching 
for the embolic missiles and solid black for those 
lying within the structure outlined. 

About all that such a gross method of localiza- 
tion conveys, is that the foreign bodies occupied a 
variety of positions, diffusely distributed about 
the mediastinum but that only one was found to 
lie in the left ventricle and none within the lumen 
of the thoracic aorta. It is, therefore, assumed 
that the direct entrance of foreign bodies of surgi- 
cal size into either of these structures is rarely sur- 



Fig. I. A scale drawing of some of the first missiles re- 
moved in this clinic. Gray shading, impinging position; 
cross hatching, an embolus; black, within structure desig- 
nated. 
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Tig 2. Gross localization of foreign bodies presented in this discussion. Gray, im- 
pinging; cross hatching, embobc missiles; black within structure 


vived. It is further suggested that fragments over 30 per cent were associated with other for- 
small enough to enter the left ventricle as migrat* eign material such as cloth or bone and 67 per 
ing missiles are swept along by the high systemic showed pathogenic bacteria on culture. 
pressure in contrast to those arriving at the right therefore, our policy to remove all foreign boai« 
ventricle. measuring one or more centimeters in two di- 

mensions, at times smaller missiles are taken out. 

FOREIGN BODIES IN OR ON GREAT VESSELS technical aspects of finding such fra^ents 

The danger of erosion and suppuration attend- at operation are insignificant. We have failed in 
ing large retained missiles in relation to thoracic only one instance and that, the third case m t 1 
blood vessels is real. Three deaths from massK'e clinic. The fact that there have been * 

hemorrhage due to erosion have come to our at- supports our contention that removal is safer t a 
tention. Furthermore, appro.ximately 15 per cent retention. _ u l fnr- 

of the thoracic vessel foreign bodies in our series In passing, attention is called to the 
have been associated with abscess formation, just eign bodies that have been established as em > 
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one was from the liver to the left pulmonary 
artery, another traveled from the heart to lodge 
in the innominate artery, and the third shifted 
from the left to the right pulmonary artery. All 
of these were removed without incident and with 
restoration of vascular continuity. These will be 
reported in detail separately (i). 

FOREIGN BODIES IN OR ON THE IIE^XRT 

Of the 56 foreign bodies in, or in relation to, the 
heart 13 have been removed fiom the chambers of 
the heart. The locations of the missiles in the 
chambers of the heart are indicated in the photo- 
graph (Fig. 3). Four were in the right auricle, 
7 were in the right ventricle, i was in the left 
auricle and i was in a small cj’stic myocarcial 
hernia of the left ventricle. 

One fragment listed as within the right auricle 
lay in the interauricular septum and was associ- 
ated with systemic embolus producing hemi- 
plegia. Another fragment, described as in the 
right ventricle, was more evasive than the others 
(LeR.R. in Fig. 3). At the first operation with the 
patient in the dorsal decubitus position, the frag- 
ment wriggled from the grasping forceps and mi- 
grated to the right auricle just over the opening 
of the inferior vena cava. Three months later at 
the second cardiotomy the missile, though surgi- 
cally exposed and visualized fell from the auricle 
into the right ventricle— the direction of fall being 
influenced by the patient’s left lateral decubitus 
position. Finally at the patient’s request a third 
cardiotomy was performed and the fragment was 
trapped in the apex of the right ventricle and 
successfully removed. The patient is now ap- 
parently in robust health. The last operation 
was recorded in colored moving pictures which 
demonstrate the firmly healed cardiotomy of the 



Qntenor \i<2ur 

Fig. 4. Sonic of the incisions, indicating 
adequate direct exposure. 





Fig. 3. Photograph of intracardiac missiles that have 
been removed. 

first operation and an area of damaged wall over 
the last intracardiac resting place of the migrating 
missile. This case demonstrates that even migrat- 
ing foreign bodies can damage the overlying heart 
wall. 

In spite of isolated reports of asymptomatic 
foreign bodies lodged in the heart, there is also 
evidence in the medical literature that some do 
cause death. These reports together with experi- 
mental evidence were the early basis for a policy 
of surgical intervention. It was found that foreign 
bodies placed inside the hearts of animals were 
assodated with subsequent bacterial endocarditis. 
With such a background it was elected to remove 
13 of 28 intracardiac foreign bodies. It was felt 
that certain Joreipi bodies should be r moved: (i) to 
prevent embolus of the foreign body or the as- 
sociated thrombus; (2) to reduce the incidence of 



posterior vieui 

the variety of approaches used to obtain 
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bacterial endocarditis; (3) to avoid recurrent peri- 
cardial efiusions; and (4) to diminish the danger 
of myocardial damage with subsequent rupture or 
myocardial aneurysm. 

It is now fair to say that this rationale origi- 
nally borrowed from the medical literature and 
partially confirmed by personal animal experi- 


mentation, has been clinically established. The 
evidence cannot be reviewed here, but will be 
further elaborated in a later publication (a). 

Inevitably size and location are factore influenc- 
ing surgical intervention. Small foreign bodies 
are probably less hazardous as they may be as- 
sociated with less myocardial damage, they are 
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Fig. 7. A missile is shown to lie in the right auricle. 


more readily and more firmly encapsulated and, 
finally, small foreign bodies are technically more 
difficult to remove. Accordingly in this clinic, 
the retention of 15 foreign bodies apparently in 
the heart has been regarded as less hazardous than 
their surgical removal. In short, Figure 3 illus- 
trates the foreign bodies that we have elected to 


remove. Size alone dictated removal of some of 
these, whereas, attending clinical manifestations 
influenced the decision to intervene in others. 

Once the decision to remove a missile from the 
heart is made, the technical considerations are 
contingent upon surgical exposure and safe re- 
moval at cardiotomy. 



Fig. 8. Sternal section provides better 
access to the right part of the right ven- 
tricle and the phrenic surface of the 
heart and pericardium. Sternal section 
'•jh Oh earned out through an extension 
ol the incision in Figure 6. 
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SALIENT FEATURES OF CARDIAC EXPOSURE 2. Minimal dislocation of the heart from its 

1. Adequate direct exposure of the involved position of optimum function Dislocation, man- 
region. This wide, direct exposure necessitates ually or by means of an apical suture is badly 
the use of a variety of approaches (Fig. 4) each one tolerated and has caused tuns of ventricular ex- 
focused on the immediate problem at hand. This trasystoles, diminished cardiac output, and transi- 
means that no standard or set cardiac approach is tory bundle branch block. Cardiac surgerj' with 
relied upon. The pleura is routinely op)ened. minimal dislocation of the heart, indeed, taxes the 

2. Conservation of thoracic cage skeleton. The versatility of approach first emphasized. 

free division of ribs, cartilage, and the sternum Is 4. Maintenance of a moist epicardium in the 
often essential: but complete reconstruction of an exposed heart. One per cent novocain solution 
intact chest wall at end of operation must be has been used to keep the epicardium moist, It 
boTneinmind. Nothing is resected, nor discarded, may have additional advantages. 


laaomlfon chsaJ 
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Fig. ir. A posterior approach to ihc 
heart is shown. The patient is in the 
ventral decubitus |)osition. 


Bearing in mind tiicse principles of cartliac ap* 
proach the left part of the right ventricle and the 
leil border of the left ventricle have been exposed 
through the fifth or fourth intercostal space (Figs. 
5 and 6). The pectoralis major muscle is split 
laterally and divided medially. The intercostal 
muscles are divided and the internal mammary 
VKsels ligated. The suprajacent cartilage is di- 
vided near the sternum and the rib spreader in- 
setted. ^ Additional exposure can be obtained by 
the optional “T” incision and the division of the 
sixth and seventh costal cartilages (see Fig. 6). 
The pericardium and pleura are then opened 
freely. The foreign body can then be palpated if 



it is in the right ventricle. Ordinarily we would 
not open a chamber of the heart to attempt re- 
moval of a missile not precisely located by palpa- 
tion. Immediately over the foreign body a row of 
sutures is placed on cither side of the projected 
incision. I'liese are the hemostatic guy sutures or 
the control sutures by which the assistant pre- 
vents blood loss in the opened heart between 
intracardiac maneuvers. Actually we place two 
rows of control sutures on each side of the in- 
cision. The second row is a second line of defense 
as one of the first row is often pulled out. The 
missile is stabilized as well as possible with the 
fingers, a small epicardial incision is made with the 



Fig. 12. A foreign body is shown in the mterauricular septum and right auricle. 
The widened mediastinum was found, at operation, to be due to hematoma. 
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pcalpcl and a pointwl forceps is thrust through the 
myocardial wall and spread to make an opening 
large enough to allow the insertion of a Kochcr 
clamp. The foreign Ixidy is then grasped an<l ex- 
tracted with the Kocher Instrument. During 
these manipulations, the assistant affects hemo- 
stasis by crossing the control sutures. Once the 
foreign Ixidy has been removed, the inner rows of 
control sutures arc tied across the incision. The 
second line of sutures arc then tied over a free 
{tericardial graft. Finally a larger free pcricardbl 
graft is placed over the first. No. oo chromic cat- 
gut sutures on atraumatic noncutting needles arc 
used. It is possible that silk would be preferable 
for use in closing the left ventricle. ro5toperati\-e 
cardiac tamponade is avoidetl by leaving the 
Lateral angle of the pericardial incision open into 
the pleural space. 

When the region to be approached is farther to 
the right or on the diaphragmatic surface of the 
heart, the intercostal incision is combined with 
transverse sternal section (Fig. 8 ). Mr. Tudor 
Edward’s double retractor can be adapted for use 
in this procedure as illustrateil. The sternum can 
be readily reconstituted with wire. Ulien the 
auricle or the right side of the ventricle is to be 
apnroacheil, the rca-erse of this incision on the 
right side of the chest can be u^l in precisely the 
same way. 


In approaching the right auricle ordinarily the 
right anterior approach is best, the tliird, fourth, 
or even fifth interspace being used, dejtendingcn 
the location of the foreign body. In the opention 
illustrated in Figures 7 and 9 the thin! inlerspice 
w-as used with section of the third and fourth 
costal cartilages near the sternum to pin ev 
posurc of the upper portion of the right auricle. 
In such approaches to the right auricle after the 
pericardium is opened, control sutures are pbroi 
m the auricular wall similar to those in the ventri- 
cle. As the auricular mjocardium is often too thm 
to hold the sutures, the pericardium may be m- 
cludett with the auricle in the outer line, if there 
are existing adhesions as in thi.s case. 

A foreign bcKly in the left auricle was ap- 
proached as indicated in Figure lo. The fu'icn pi 
the auricle to the pericardium made the iniri- 
cardiac portion of this operation quite y-Try-f 
The laceration of the auricle and periardrjr: 
was plugged by an infected dot. Tins patient hJ‘i 
had three major and two minor liemonhage*. 

A posterior approach eiposing the left aurxJf 
either on the right or left side has l»cen u'C’l to 
ino%e intrapericardbl missiles but not for an in* 
tracardiac operation to date. The patient y 
placed in the ventral decubitus and thcpc^encr 
indsion proddes eiposurc as illustrated in Fip« 
11 . 
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In one instance an extremely thin walled auricle 
was encountered in a completely free pericardial 
space. The auricle bled when an attempt to place 
the hemostatic sutures was made and this tech- 
nique had to be abandoned. Similarly an ap- 
proach through the auricular appendage was 
found unsafe. In this instance an extracardiac 
approach was devised by exposing the superior 
vena cava (Figs. 12 and 13) control tapes were 
placed around this vessel, an incision was made 
as illustrated and a forceps was slipped down the 
lumen into the auricle. By this maneuver the 
missile was removed without difficulty. 

All of these approaches have been used success- 
fully. Another extracardiac avenue to the heart 
by way of the pulmonary veins to the left auricle 
or even left ventricle has appealed to us but no 
occasion to use it has arisen. 

Throughout these operations electrocardio- 
grams have been taken, and these tracings are 
helpful in determining which manipulations are 
badly tolerated by the heart. Comments about 
these findings must be deferred. 

Although the electrocardiogram may return to 
normal within a few hours, the patients who have 
had venlrictilar cardiotomy are kept in bed for 3 
weeks. 

SUMMARY AND CONCLUSIONS 

I. A series of 78 foreign bodies that have been 
removed from within, or in relation to, the 


thoracic great vessels is discussed. Three of these 
were em^lic. 

2. A series of 56 foreign bodies that have been 
removed from within or on the heart is dis- 
cussed. Thirteen of these were removed from the 
chambers of the heart. 

3. Indications for the removal of certain great 
vessel and cardiac foreign bodies are discussed. 

4. The salient features of cardiac exposure are 
presented. 

5. Various techniques and approaches are out- 
lined for removing foreign bodies from the cham- 
bers of the heart. 

In conclusion it is again emphasized that the 
mortality and morbidity rates for retained foreign 
bodies in and in relation to thoracic blood vessels 
and the heart have not been completely assessed. 
However, in our series of 134 patients who have 
had foreign bodies removed, there have been no 
deaths and the men are clinically well. We hope 
that this experience supports our therapeutic 
policy. 
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FKACrURES OF THE UPPER END AND SHAFT 
OF THE HUMERUS 


A Simple Conservative Method of Treatment 


L^UREXCE JONES, Beverly Hills, California 


I N October there reyiorted, Wi 

considerable detail, a reconstructive plastic 
o|Krration made necessarj’ by a previous 
resection of the head of the humerus. This 
oi)eralion was indicated when fracture dislocation 
of the heat! was present, or when severe comminu- 
tion made satisfactory reduction im|)ossible. 

It was staled that this operation was reserved 
only ftir cases in which conservative measures had 
failed. In actual clinical experience the conserva- 
tive treatment succeeded in at least go per cent 
of the total number of cases. Tltis conservative 
method, previously undcscribed, varies quite 
radically from other reported methods of treat- 
ment. It lias been mo(liric<l repeatedly over a 
period of JO years. Because of a recent change of 
address, it is impossible at this time, to collect 
case reports of a rather large scries of cases. How- 
ever, the difiicult nature of the tlluslrativc case 
history should serve to demonstrate the cfTicac}- 
of this method. It sliould also be apparent that 
the melhoil would be applicable to other cases of 
simpler tyiws. The comparative advantages of 
this treatment will be discussed briefly. 


tK«te.C SticCwm ’m% It* b*v'.b.t, 

designed to hold tno lateral and parallel ad!:ev>Td; 
bands. After i da>‘s there n as little or no inipfo\Tt«: s 
position. Realizing that skeletal traction «a5 nrenwy i 
slu»rt Stcinmann pin "as drilled thmujli the 
process of the ulna, and a j'okc and diflerrnt bneirt 
applied to the abduction splint (Up. Ji and M. 
this des’ice about lo pounds of spring traction "U art-'- 
The angle of the brace w as changed several tinics ss'.l 
loner fragment was finally placed in satidactoo *^^'"-’ 
nith the upper comminuted fragments. of ihi 
checked byroentgenogranis(Fig i b,c,d). \\ltkmi»«U 
practically complete anatomical reduction hadbcctio ti.* 
ed. Patient became ambulatory and was discharged * ee 
Two weeks after insertion, the Stfintosnn ” 
Micived. To prevent angubtion and loss of pos.t.>«. t ^ 
splint itself was not removed until fimi Imnyur-ioii 

be demonslraird by roentgenograms. _ 5 *^ t ?»/ 

prodiiiaiely t months after date of initial tnjuty la ‘ 
!.,..S ,^>,...V,tfVl.r!lnveDflVlSllTlS«'a 


nroeiiiiaieiy 3 monins niiei uave 

interim, patient received physical therapy cofiwHinsw 

doctothemiy and inassage. No active or 


Mr. I). I> fl . aged 66 j ears, slipped on the ddcwalk fall- 
ing directly on the |>oint of the left shoulder. The arm and 
forearm were not cxtcndnl Imniediately thereafter he 
nnticevl extreme p.iin in the left shoulder joint, aggravated 
by any moVTiiient. The patient was removed lo the tins- 
iut.il and riH-nigcnogranis were made. The«e showed a 
b.vdlv comniiniited fracture of the head, with overriding of 
the shall lllg. lah An afuluclion splint of s|»ecial design 
(to be dcvnlievl in consulerable detail) with incoqioraud 


fluctoinemiy anu inassage. ivo avvne , 

was permitted until fine bony union hm 
P hotographs taken x years after ft, , 

could carry 30 pounds of sand lags in full 
(I'lg. 3 a). .V p.iintess range of motion had 
patient’s sole diMbililyconsisline of 
extend injured arm overhead (fig. 3 f*’ 

The abduction splint (Fifi- 4) "^>5^ 
such a prominent place in this dixcuMion ' 
modificil many times over a ,v. 

It has become an indispensable addiH'^ • 
armamentaTium ol conscrx’alive _ 

several conditions. Certain of its fra • 
believed to be original, olhers werc atbp 
certain improvements found in olncr a ^ 
splints. In clinical practice it is u^cv for 
of fractures of the clavicle. In a.hhl.on, It 
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Fig. 2. a, b, Photographs illustrating actual application show ambulant treatment and skeletal traction by Stein- 
o{ skeletal traction in recent patient having a fracture inann pin or Kirschner wire. Also improved bracket and 
through the surgical neck of the humerus. These two %'iews yoke with details of spring traction regulated by wing-nut. 


been found that immobilization of the shoulder There is no need to describe in detail all of the 
promptly relieves severe pain which accompanies features of the splint, such as the cock-up fore- 
incomplete ruptures of the supraspinatus tendon, arm splint, the elbow lock, the cupped-up arm 
These are usually termed subacromial, or sub- rest, and the special design of the pelvic rest, as 
deltoid bursitis. Compared to other abduction the accompanying photographs and illustrations 
splints it is very light, the frame weighing only do this adequately (Figs. 4a, 4b, 40, 2a, and 
slightly more that 2 pounds. This light weight is 2b). However, particular attention should be 
due to the fact that the frame is made of duralu- called to the key strap which starts at the upper 
min, or of thin sheet steel if this is not obtainable, bar posteriorly, and attaches to 4 he lower bar 
All the various parts can be adjusted to the body anteriorly. This is always the first strap adjusted 
contour by simple hand bending. Similarly, the and has been called the “key strap.” Adjustment 
angle of abduction can be adjusted. In treatment of this strap assures a snug fit of the brace to the 
of fractures, the bracket in Figure 2a, b is added, axilla. Also attention is called to the curve in the 



a bed 


^ 'R. 3- Photographs illustrating extent of functional re- complete return of external rotation, c. Illustrating coiii- 
*urn. a. Photograph illustrating patient carrying jo plete return of internal rotation, d, Sole disability is in- 
pounds of sand bags in full al>duction. b, Illustrating ability to completely elevate arm to the overhead j>o«itinn. 
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''ntfriQfandposffriorwwsoIaWuciionspiinl wjlhfpfcist 
buill-in iMJurc The anteiiorxicn- illuMraln the iwo band* connected by a vtrlical 
conneebnp bar U ben possible, the entiresplmtismadeoi duralutnfn It ttrighsa little 
more l^han j pounds completely equipped and is easily adjusted by simple hand bend- 
ing. the up«r arm band Iscurvtil upnard antenorly loaioid pressure on the lemafe 
breast. The lo^ er body band is designed to fit on the con e of the crest of the ibum 
^e forearm isoin'ed upward anteriotly under the rolm to pee a “cock up” fraturr. 
^e ellmw lock, o, is ade<iuitely illustrated and capable of fijation or mewment as de- 
sired. Special attention is called to the •‘key strap ” This is the first strap adju«lfd 
and starts at the outer posterior end of the upper arm band and runs to the antenor 
surface of the mer ann band. The remaining straps pats ritcularly about the parts 
(One central forearm strap is not shown in the illustration i The frames can l>e u«ed 
over and over a^ain with only the (elts and straps l»eing ehanped. liie «plinl ean l»e 
reversed, tor use on opposite side, by' » brace shop 


anterior portion of the upper body band. Tlus 
feature, now present in all the braces, is most 
valuable for the female patient. A band fashioned 
in this manner does not press upon the breast. 

There has been little difiiculty in getting the 
patients to wear this sptint, even in cases other 
than fractures. Once fitted projicrly over an 
undergarment, the patient can then dress over it 
with a loose fitting dress, coat, or sport clothes. 
so that only the hand piece is visible; i»aiicnts 
are pleased hy this fact. This advantage does 
not apply while skeletal traction is ncccssars'. 

It has been our experience in fractures involving 
the upper two-thirds of the humerus, that lateral 
displacement of fragments is rarely a problem. 
E.tpresscd in anotlier manner, once the Iragment 
is satisfactorily aligned in the anteroposterior 
roentgenogram, lateral views will show a saiis- 
factor)* reduction in the great majority of cases. 

Other methods of treatment for fractures of the 
upper end of the humerus and types of apparatus 
used are described in the various textbooks that 
concern fractures and dislocations. Many of 
these methods cotifine the patient to bed for the 
duration of the fracture; certain others, require 
the use of hea\y plaster casts with incorporated 
devices for traction. Some, by their verj' nature. 


prohibit the use of physical thcrap.v during d'e 
treatment. As a result, circulation is imtaim). 
This, in turn, often mav result in dclaj eil union 
and limiiatlon of neighboring joinl movrmentj. 

A.Vn 00X01 f'-lOSS 

I. A simplified treatment of fractures of 
up|>cr two-thirds of the humerus is descriW- 
j. The methwl has been uscil for alongperu*!. 
j. It has lieen found to Ix'a.s.ilisfactorj' twi- 
meni for the great majority of fractures affect- 
ing this area. An illustrative case liistorx' is re- 
ported. Ordinarily this fracture would base 
required open reduction but it was treated o’n- 
ser\-alivcly with a good end-result, Approti- 
matcly po'per cent of fractures in this arc.-i can te 
treatcil by this simple ambulatory mcthcwi. ^ 

4. .An 'abduction splint that has l>wn rev^ 
stgncil many limes is ilescrilietl. In addition to uc 
other uses, 'it li.i.s been found to be helpful in t..e 
conservatise treatment of certain ™ 

lures of the clavicle, and in the relief of 

that accompanies incomplete ruptures oi • 
supraspinatus tendon (subileltoul bursitis). 

Ri;n:RtL\cr. 

1. Jo\rs. L. Furjr. Cyn. Oins^ iwr. !! *}} 
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virtue of the location of the growth j today 
operations for removal of these neoplasms arc 
carried out in many centers and patients have 
survived for years. Furthermore, improve- 
ment in cancer surgery based upon advances 
in supportive treatment permits appreciable 
extension of life in comfort for some patients 
belonging to a group previously regarded to 
be in the terminal stages of the disease. In- 
deed, prolonged survivals among them are in- 
creasing as time goes on. Irradiation therapy 
and radiobiology stem directly from an em- 
pirical clinical application of radium and 
x-rays to superficial neoplasms. 

These endeavors must not be classified 
merely as phases in the routine care of pa- 
tients by clinicians engaged in the routine 
practice of their profession. They constitute 
"cancer research” of a type, and no small 
measure of success has been attained. 

The cause of cancer may be closely associ- 
ated with the "cause” of living protoplasm 
itself and it is possible that sufficient funda*. 
mental knowledge of mechanisms of causation 
to enable control is still in the far future. Be- 
sides, as heretofore pointed out, knowledge of 
cause does not necessarily afford the means 
(or control. 

In the meantime the suiTefer from cancer 
cannot await the future solution of the cancer 
problem. His situation is urgent and must be 
met immediately with the means at hand. 
With few exceptions, the only hope for cure 
lies with surgery, undertaken in the early 
stages of the disease; and for the exceptions, 
with irradiation, properly carried out. By 
continually improving the surgical and irra- 
diation treatment progress will be made. If 
advances in the next 2 decades in the surgical 
management of cancer are comparable to those 
of the past 20 years, another important for- 
ward step will have been achieved which will 
be of direct benefit for the sufferers of this 


disease. Appreciation of the proper place and 
importance of surgery in "the fight against 
cancer” is necessary in any plans for an ex- 
tensive project along these lines. Failure of 
such appreciation would tend to restrain the 
(urtlvcr development of the one method oi 
treatment with wide application that has 
been increasingly successful throughout the 
years and which along with irradiation in se- 
lected cases may continue to be the only gen- 
erally clTective therapy for a long time to 
come. Alexander Brunschutg. 

A PLEA FOR THE PERSONAL 
CASE RECORD 

O NE of the paradoxes of the day is 
I the degree of ignorance concerning 
personal health and past illnesses 
found in the majority of individuals. A man 
who knows with certainty the exact status of 
a bank account, income tax, social security, 
insurance programs, et cetera, is conversely 
uninformed about the state of his present 
health and the true history of his previous 
illnesses. Tins deficiency is apparent on a re- 
view of the medical histories related by pa- 
tients on successive hospital admissions or 
when the details are secured independently 
by two or more physicians. The errors in this 
Information held by the patient are more 
obviously revealed by consulting the hospital 
records of past admissions. For example, the 
average patient does not know the opeiatvN^ 
findings, the nature of complications experi- 
enced, the proper final diagnosis, and the 
laboratory data of any surgical procedure per- 
formed on his person. 

If one were to live in the same community 
from birth to death and always utilize the one 
community hospital and remain under the all- 
inclusive care of one doctor during this perio , 
the present editorial and suggestions would be 
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unnecessary. In this age, however, almost 
every adult has consulted a number of phy- 
sicians for various purposes, and each doctor is 
confronted with the problem not only of the 
chief or present complaint, but the condition 
of the patient as a whole and the relation of 
the present illness to past diseases or the 
handicaps of a body influenced by such past 
diseases. He may be content with a verbal 
report by the patient or he may deem it suf- 
ficiently important to consult the previous 
hospital records. In emergencies, there may 
be no opportunity to secure any information 
whatsoever. 

The possession of a written, accurate per- 
sonal health record or medical diary is as 
valuable as any birth certificate, wedding 
license, genealogical tree, diploma or any 
other treasured document. It can be achieved 
only by the meticulous accumulation of such 
information during one’s lifetime. 

Such a volume could start with the heredi- 
tary factors of familial diseases and list the 
causes of death of near relatives. From then, 
in orderly sequence could be related the type 
of birth and incidents in child development, 
such as ages at teething, walking and talking 
and the rate of growth. The diseases of in- 
fancy and childhood would be followed by 
those of adolescence, adulthood and senility in 
year by year notation. Each visit to a phy- 
sician for minor illnesses would be recorded by 
the physician himself in a brief paragraph 
slating the diagnosis and treatment. 

A separate sheet in the case record book 
Would be used for noting the dates of vac- 
cinations, tests for immunities, injections of 
sera and allergic reactions. A denial form 
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would be a corporate part of the system with 
the details of extractions, dental restorations 
and oral infections written by the dentist. 
All laboratory data such as urinalysis, blood 
counts, blood chemical studies, stool, sputum, 
blood typing, basal metabolic determinations 
would be listed on proper sheets with e.xact 
dates for future references. 

In the case of females, the menstrual, 
gynecological, and obstetrical histories would 
be given in separate detail in the personal case 
record book. Pocket sheets for electrocardi- 
ographic tracings and miniature reproduction^ 
of roentgenograms would be integral parts of 
the record. 

With each hospital admission the case 
record book is submitted by the patient and 
attached to the hospital chart until the day of 
discharge. An accurate summary of the past 
illnesses could be made by the interne without 
interrogating the patient. When patient left 
the hospital, a discharge note would include 
the c.xact diagnosis, the course of the disease, 
the complications, the surgical procedures and 
operative findings, if the treatment were sur- 
gical, the pathological diagnosis of any speci- 
men removed and all laboratory and radio- 
graphic reports; this summary would be the 
responsibility of the attending physician. 

Personal case records of the type described 
would be of great value to the patient and to 
the physician as well. They would have 
economic value because of the avoidance of 
so much unnecessary duplication of case re- 
cording. Sucli records would constitute an 
important source for statistical study if the 
method were commonly employed. 

George T. Pack. 
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T he author of Plaster of Paris Technique^ be- 
lieves that anyone with a moderate degree of 
manual dexterity can learn how to apply a 
plaster-of-I*aris cast. He states correctly that the 
plaster cast is the best splint at the surgeon's 
command. It is inexpensive, durable, and is form 
fitting. It is a form of splint that renders itself (o 
any specific situation. 

Comparatively little has been written on the sub- 
let but the author calls especial attention to Luck’s 
writings. 

This book is written for students, house officers, 
and those who are called upon to treat Injuries. The 
manuscript is well written. The iflustrations are 
instructive. The book is divided into four sections: 


diseases of the circulatory, blood, kidney and res- 
piratory systems; deficiency diseases; alJeigic dis- 
eases and diseases of the digestive tract. 

In some of these chapters perhaps more is included 
than is necessary; in others, one could wish for more. 
Obviously there is no limit to the amount of ma- 
terial that could be included, and the author must t>e 
congratulated on the selections he has made. This 
volume deserves commendation and is a irortby ad- 
dition to the physician's library. 

TnEODOXE R. Van Deliev. 


general considerations, the upper extremity, the 
lower extremity, and the vertebral column. 


The author advises (i) no padding other than 
stockinette; (a) careful molding over bony promi- 
nences; (3) avoidance of wrinkles; (4) avoidance 
of adhesive beneath casts; ($) avoidance of any 
circular bandage other than sheet wadding under a 
cast; (6) application while bandage is sloppy wet; 
(7) no pulling during application. 

He emphasizes the importance of pain, numbness, 
cyanosis, anesthesia, and edema as danger signals of 
complications. He believes it is unnecessary to split 
all casts immediately after application as a routine 
procedure. 

The application of the full arm splint is well 
illustrated. 

There arc very few who would fail to enjoy and 
profit by reading this book. It should be in every 
plaster room and in every orthopedic library. 

rmup Lewin. 


M any new selections have been added to T/ie 
Classic Descriptions of Disease* by Ralph II. 
Major winch have definitely enhanced its value, 
though many a reader would doubtless wish to in- 
clude still others depending on what bis special 
interests are and who among the immortals are his 
favorites. One can derive much pleasure through 
reading the 287 selections from the original accounts 
of 19s authorities. These selections include a wealth 
of material of value to the practicing physidan, 
teacher, and student. _ , . , . 

The subj'ects chosen are divided info jnfeetjous 
diseases; diseases of metabolism; lead poisoning; 


T he medical profession is provided with an excel- 
lent coverage of world's literature in the field of 
radiology by offering in The lp4S Year Book 0} Rtiiol- 
ogy*concisebutlucid8bstractsofselectedartiriesiwt)i 
adequate illustrations. In this the 50th anniversaq 
year of t he discovery of x-ray by Roentgen, with the 
world in turmoil, when the needs of the armed forces 
depicted the number of physicians in civilian prac- 
tice to a bare minimum, it is gratifying to note Ihe 
excellence and number of contributions published m 
the past year. 

A perusal of this volume will acquaint the reader 
u'ith the progress and latest achievements in diag- 
nostic roentgenology and radiation therapy. B 
should stimulate him to refer to original articjes for 
more detailed discussions. In collecting this ma- 
terial, the editors have selected 314 contributions 
from 91 clinical scientific publications of the 
States and 16 other countries. The volume of <04 
pages with 347 illustrations is iveJI bound, ana 
printed and comprehensively indexed. 

Radiologists will not fail to add this volume t 
their library and look forward from year to J'^ar ^ 
its publication. To those physicians not_ 
with the excellent content of the book, it is 
mended without reservation. Earl E. B'RT' • 


T^HE manual entitled Roentgen Diagnosis oj Dis- 
i- eases of the Castroinleslinal ,.,,Anr 

growth of mimeographed outlines which tne 
John T. Farrell, used for some „[ 

students in radiology in the Graduate Sc 
Medicine of the University of Pennsylvania- . 

The text is presented according to the SUna 
Classified Nomenclature of Disease 
the American Medical Association. Each patnowg 


■PWSTEI or Parts TecnwiQUE; iw tbe Treatwert Fr ac ww 
AST> Other IxjORras. By T. B Quiglty- New York- n* Mioailian 


m.. ,..i V«. B«. O. ‘u''“ 

by Ira I. iuplan, B Sc , M D , Ch.ciifo- The Ye>r Hoc 


■^tLASsieDrscRimovs or Disease: «tTB BiocRArnicAL Swc»« 
orTHEAuTUoRS. ByRalphH -M»jor,M I) iUed MKingueU, lllinws- 
tbarlrs C Ibomas, 1045 
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cal condition is described in terms of alterations in 
contour, motility, and position. 

The topics discussed include; esophagus; stomach; 
small intestine; colon; appendix; rectum; anus; 
combined diseases of the stomach and intestine and 
diseases of the intestine. 

The methods of examination are presented at the 
beginning of each topic. A summary at the con- 
clusion of each chapter classifies the diseases accord- 
ing to their effect upon contour, motility, and 
position. 

This book is recommended as an excellent guide 
in the examination and diagnosis of diseases of the 
gastrointestinal tract. R. B. Lewis. 


I N the small monograph, Renal Tuberculosis and 
Roentgenologic Examination,^ Stcinhert presents a 
survey and a discussion of the different diagnostic 
methods employed in the examination of 60 cases of 
surgical renal tuberculosis with special reference to 
the roentgenologic diagnosis. The material consists 
of the cases of patients with renal tuberculosis who 
were admitted into the Ulleval Hospital from 1938- 
1941. The value of excretory urography and the 
dangers which may attend instrumentation are dis- 
cussed. An interesting and informative chapter is 
devoted to a discussion of renal reflux or back (low. 
The author advocates the application of pressure 
for adequate visualization of urinary tract by the 
excretory method. Short case histories of the 60 pa- 
tients studied are found at the end of the volume. 
The literature, both European and American, is well 
covered.^ The illustrations arc in the negative phase 
and depict all stages of renal tuberculosis. 

The monograph— an instructive monograph de- 
serving^ recommendation to urologists and roent- 
Rcnologists as a valuable addition to their libraries— 
is translated into English with the summary trans- 
lated into both French and German. 

Earl E. Uartii. 


IN the monograjih, Cerebral Angiography vith 
j- PcrabrodU,‘^ Engeset has compiled the material 
Imtn 1940 to 1944 at the Neurological Department 
of the University Clinic of Oslo. Since thorotrast 
was not accepted as being absolutely harmless, 35 
IWT cent pcrabrodil has been used satisfactorily as the 
contrast substance since 1938. Thorotrast is used 
only when pcrabrodil produces pain and for patients 
With mental disorders. From 6 to 20 cubic centi- 
meters per injection and from 6 to 52 cubic centi- 
meters per seance arc used. The material covers the 
author’s experience in performing angiographies on 
ic» patients with a total of 190 injections. Patients 
I'lth mental disorders often react Wolently so 
thorotrast is used instead of pcrabrodil. Death 
Occurred in two instances. One patient in coma was 

4vr> Rozntce-voiociC Ex.*im«ATiov. A 
rT.*’"’ * CowfAzisov BttwrEV rnr. Erttatsci orrnr Uirrzf- 
7,,,,,Ji?xosTic JltrnoDS iv Sktt Cases or .SvicicAt lUCKAt, 
WITH A SrtciAL \ifw Tf> TUf. Ror*rrctKotoGic 
tjr IUfn«r Mrinhrri. l>»la Cfpn'iaM-Tokk. »04J- 
m^*V*^*’ AwiforAHJV urtH rttAMooiL <CAinti» AsictactA- 
'/• ay Aroe tBt«KL Oslo: I Abritiiu A Sifnoers liokcr^rttri, 1944 


subjected to both ventriculography and angiography 
and expired a few hours later. The other patient, 
suffering from malignancy of the kidney with intra- 
cranial metastases, was subjected to angiography in 
the final stage of the illness. In neither instance was 
the cause of death ascribed to the injection of pera- 
brodil. 

In discussing the subject the author devotes sec- 
tions to a historical review, to a comparison of con- 
trast substances, to indications, contraindications, 
and technique; to the anatomy of the blood vessels, 
tumor localization, type diagnosis; to cerebral 
angiomas, cerebral aneurysms, cerebral arterio- 
sclerosis and carotid thrombosis, and to therapy. 
The injections were all made by the neurosurgeon, 
Torkildscn, or his assistants. Brief case histories 
including a description of x-ray findings and excel- 
lent illustrations in the negative phase arc used in 
presenting the clinical material. 

The presence of several corrections is not found 
to be confusing. The volume is recommended to 
neurosurgeons, radiologists, and physicians inter- 
ested In this specialized procedure. 

Earc E. Bariii. 

I N this excellent monograph, The i?<it/josejjji/ivi(y 
of the Bone Marrow,^ Denstad discusses a subject 
of much interest and vital importance not only to the 
radiologist but to all physicians who recommend the 
use of irradiation in the treatment of malignant and 
benign lesions. The work of previous investigators is 
adequately evaluated. The author has investigated 
both the indirect and the direct effect of irradiation. 

The majority of the patients studied were under- 
going radium and roentgen treatment for m.'ilignant 
tumorsand lymphogranulomaloslsat the Norwegian 
Radium Hospital. The methods of irradiation and 
hematological technique arc discussed. The author 
concludes that irradiation docs not generally produce 
any changes in the nonirradiated bone marrow. Jf 
the irradiation produces granulocytopenia, however, 
a minor degree of maturation inhibition is foiinil 
within the myclopoiesis which is regarded as the 
cause of granulocytopenia, since fewer ncutro[)hiIc 
granulocytes capable of migration arc found in the 
bone marrow. The anaphylactic or toxic f.icl«ir 
probably has an inhibitory effect on the myclopoic.sis 
stimulating the erythropoicsis. The indirect irradia- 
tion effect may possibly occur more easily in pa- 
tients who are debilitated or whose erythropoietic 
mechanism is impaired prior to treatment. 

In investigating the direct effect of irradiation on 
bone marrow, the author found the parenchymatous 
cells to be vcr>’ sensitive. Doses of too r produced 
slight transient changes. The crythroblasts arc 
somewhat more sensitive than the myeloid cells .and 
the megakaryocytes. The youngc.st cell forms dis- 
appear early followed by the older forms when the 
dosage is increased. Early inhibition of kar>'okincsis 
was noted. Complete aphasia occurs after do«cs of 

na«e RABT'i'tvsiTtvirr or rat Bow* Maii'JW. Ily Twrfioo IVu- 
tUnd. Oslo. Ctfttnlcr;tl4rir(, 
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to 3000 r. Regeneration occurs early after 
small doses but later and more incompletely after 
larger doses. Complete regeneration has been ob- 
served after doses of 2000 to 3000 r. Only after 
larger doses of 3000 r or more is regeneratiorr less 
complete, particularly the quantity of cells. Com- 
plete aplasia was found 3K years after the adminis- 
fratjon of 12,000 r. Erythrohlasts regenerate first 
followed somewhat later by the myeloid cells. No 
difference in the effect of large doses of radium and 
i-ray was found. Irradiation produces inhibition of 
mitosis, a forced pathological maturation of the 
crythroblastsand disturbances of maturation within 
the myclopoiesis, all 0/ which persist far into the 
period of regeneration. 

This excellent monograph dealing with a subject 
of vital importance to any physician attending pa- 
tients receiving cither x-ray or roentgen therapy is 
highly recommended. F.abu E. Dabtii. 

T he third edition of Gynccoh^fc JVursi/tg* by 
Crossen and Hoffert has been written to fit in 
with the type of texts advised by the National 
Ixraguc of Nursing Education. Its nurpoH' is two- 
fold: first, to teach the principles of gynecology to 
nurses to they may intelligently carry out various 
methods of examination an<l treatment and, second, 
to leach them gynecologic nursing methods. 

This book of 256 pages is replete with 194 illustra- 
tions, glossary, index, and list of reference works. 
The authors believe that if nurses arc uell grounded 
in the theories and principles of gynecology, they 
may better understand (he significance of diseases 
of the reproductive system as they pertain both to the 
indivhlual and the community. 

The book is divided into two parts; the first cover- 
ing anatomy, physiology, disease and treatment; the 
second, outlining ihc niir.«jng care of the gynecologic 
patient, .•\nalomyand physiology arc dealt with in a 
simple, concise manner, terms are defined, and often 
lay terms arc used to darify the text. A wealth of 
illustrations jilaced close to the subjects under dis- 
cussion make for easy reference. Important names 
and subjects are highlighted in heavy print for easy 
reference to the glossary where pronunciation and 
definitions are given. Review questions arc given at 
the end of each chapter. 

Symptoms and their significance, history', and 
examination are cxplaincei from the nurses’ jwint of 
view, and the names and definitions of the many' 
tyiws of examination and their u<es in differentiating 
gynecologic diseases arc gi^’cn. The entire field of 
gynecology is covcre<! In the first iwo-lbjnJs of the 
iKKik, the latter third being reservnl for Ibr^more 
strictly technical nursing care of Ihc patient. Rather 
<!ctai!c<} o{)erative procnlures are fully discuS'Ctl and 
explained. A healthy crusading spirit is noted 
throughout the text for the periodic examination and 
earlv treatment of pelvic disorders. 


Under the nursing care section, detailfd hu.-c- 
lions discussing nursing care are given both r^ 
gardmg equipment and instruments needed as wO as 
their use during the various gynecologic proctdjm 
Many well placed illustrations admirably clarify tl* 
text, particularly in the discussion of subjects iJ- 
ficult to describe. 

The sociologic, public health, and indcstna! 
problems are carefully covered. This volume is ii 
excellent adjunct to nursing education. 

Dytotp Iltstrrr. 


T he book entitled Synefsis cf Cynicck^^ fcy 
Crossen and Crossen is based on the gthedifra 
of the textbook Diteases cf Ji'emen by the sa*^ 
authors. These authors believe that a synep^is is 
particularly valuable to students who intend tod> 
general practice and to those intending to go j=J> 
specialties other than gynecology because of tie 
mass of material they must absorb from all oih« 
fields and because it offers a well digested, tier 
saving method of becoming acr^uainted with RT.fce- 
logical disorders. Students specUllzing in gyncccIeKT 
will have a standard text on the subject, sad tb* 
synopsis will offer them a small pocket reNicw which 
can be read at odd moments. 

This little volume, although in small print sn’ 
very concise, frequently outline in form, is nevert^^ 
less quite detailed in many respects, often giw-*? 
the background and early research inv'ol'rd ft 
various subjects. With some tys illustrwcioos aeij 
color plates well placed to aid in clarifying the ImJ* 
there is a wealth of material crowderl into this wii 
inch thick volume. It is written with the sludefit 
viewpoint in mind. , . • 1 « 

The early chapters cover anatoiny and phyiijW 
of the pelvic organs including their endoerme use- 
tions, giving the background as well as 
concepts. Examination methods, both rh)"*!”* *" 
laboratory, arc well covered with descriptive 
tions liberally interspersed with the text. I 
nosis is thoroughly reviewed, with " 

symptoms and their significance m locaiuis? r ' 
ticuUr disease entities. Under treatment x 
caution is stressed in the indftcrimiMte u*e ® ",i 
cndocrines. Two full chapters deal «ith " 

and lower genital tract including such su^ects 
relaxations and fistulas. 

Scwral chapters are devoted tp a di'cus''’^^ ®‘ , ' 
uterus, and they also cover 
placements, malignant and nontrjli^ant • 
IVlvic iniiammatory diseases are dealt .. 

separate chapters oullining etiology, palho ^ n » ' 
agno'is, and Ircalmcnl. There ts one luH ' ■ 
devoted to di‘cases of the ortry ^ 

O-sts and tumors. a 

thoroughly gone into, and melhcvis of in " 
and treatment in relation to the i 

arc given. Sterility, sterilisation, co.unftp.ion 



REVIEWS OF NEW BOOKS 


135 


premarital examinations are explained in con- 
siderable detail. Two chapters deal with miscel- 
laneous subjects such as menopause, allergic 
disturbances, leucorrhea and the relationship of 
other body organs to the sexual organs. 

Operative gynecology is covered in detail, both 
abdominal and vagina!, giving indications, dangers, 
preoperative and postoperative care. A final chapter 
deals with medicolegal problems. 

The specialty of gynecology is thoroughly re- 
viewed in this, book. The authors state they do not 
include obstetrical problems, although one believes 
some space should be devoted to the cause and treat- 
ment of abortions and the early complications of 
pregnancy because in most hospitals these patients 
are cared for on the gynecological service. 

Bytord Heskett. 


T he author of Biological Actions of Sex IIor~ 
mones^ Harold Burrows, is a well known ex- 
perimental investigator who has written extensively 
on the nature and effects of the sex hormones. This 
book was written because the author believed, 
"that a coordinated summary of experimental in- 
quiries in this field might be useful." 

The book is divided into six sections. Part one is 
concerned with the gonadotrophins or the gonad 
stimulating hormones. Strictly speaking, gonado- 
trophins are not sex hormones but their inclusion in 
this book seems more than justified. The function of 
the gonads and their production of sex hormones is 
dependent upon and in turn has an effect upon the 
gonadotrophins. Part two has to do with a general 
consideration of the gonadal hormones; estrogens, 
androgens, and progestins; comparing and contrast- 
ing their chemical structure and the nature of their 
effects. 

Part three deals more specifically with androgens, 
part four with estrogens and part five with pro- 
gestins. The final section is entitled "The Sex Hor- 
mones of the Adrenal Cortex" and deals with the 
adrenal-gonad relationships. Adrenal "virilism and 
feminism ’ are also discussed. 

There is a very complete index, both as to subject 
and authorities quoted. The latter serves as well for 
a bibliography, a method of presentation which has 
always seemed more sensible to the reviewer than 
having separate bibliographies at the end of each 
chapter or section of a book. 

■ _ Burrows’ review of the literature on each subject 
is exhaustive and in most portions the data is re- 
viewed in a critical manner and the significance of 
the experimental work is evaluated. Only rarely 
does he compile the data on a subject with no at- 
tempt to evaluate its significance. One suspects 
these latter subjects are those with which he is less 
familiar or those which have been of no particular 
interest to him. 

The book is well organized and well written but it 
probably will be of interest or of value to a very 


,, IP^i^OMcAi. Acno.vs or Sex Hormones. By Ilsrold Bunom, 
•- M E., Ph.D , F.R C.S Cambridge’ At the University Press, t94j- 


limited audience. The data considered are almost 
exclusively those obtained from laboratory animals. 
On most subjects little or no clinical data are in- 
cluded. Inferences and conclusions drawn are physio- 
logical and rarely have clinical application. On the 
other hand the book will be of extreme value to 
the laboratory worker and to the rare gynecologist 
or endocrinologist who attempts to keep himself in- 
formed of the basic knowledge in his particular pro- 
fession. Ronald Greene. 

T he literature of hypertension and hj^ertensive 
disease has become voluminous and its evalua- 
tion difficult for the average physician. Herndon’s 
slim book A n Introduclion to Essential Hypertension'* 
provides an excellent introduction to the subject and 
should facilitate critical appraisal of current and 
future contributions in this field. Important and 
recent work is re'dewed and included in an extensive 
bibliography. The author’s conclusions are con- 
servative. Essential hypertension is viewed as a 
deepseated constitutional disorder affecting the 
whole vascular system. The etiology still appears to 
be unknown, and diagnosis is reached by the ex- 
clusion of other conditions, Modem study of the 
disease requires the skills of an internist, Ophthalmol- 
ogist, urologist, pathologist, and surgeon. Present 
treatment is merely palliative, and the disappointing 
results of medical care have stimulated a surgical 
attack of the problem. The effect of lowering the 
blood pressure is obviously beneficial. The most 
satisfactory surgical procedure, at present, seems to 
be bilateral section of the splanchnic nerves with 
lower dorsal and upper lumbar sympathetic gan- 
glionectomy. Although an operation of this kind 
fails to remove the cause or alter the fundamental 
disturbance, it is believed worth while in certain 
carefully selected cases. The need and value of the 
patient’s learning to live with a chronic condition is 
stressed. The author defines clearly and concisely 
the present status of our knowledge of an important 
and complex problem. Walter H. Nadler. 

T he author of Digitalis and Other Cardiotonic 
Drugs^ Eli Movitt, presents a useful manual. 
Although the literature on digitalis has been ex- 
tensive, it has embraced a host of conflicting findings 
and opinions, and no attempt has been made since 
the appearance in 1936 of Luten's treatise, to com- 
pile the sounder elements of clinical and laboratory 
research under separate cover. The book is organ- 
ized under eight headings: (i) digitalis folium*, (2),. 
digitalis lanata; (3), lanatoside C; (4), other cardi- 
otonic glycosides from digitalis plants; (5), stro- 
phanthus; (6), squill; (7), other cardiotonic agents of 
plant origin; and (8), cardiotonic glycosides of 
animal origin and a cardiotonic alkaloid. Each sec- 
tion contains a readable and orderly account of 

»Am InTiooucnoN -TO EsSEvriAt Hvpertevsion. By Richard F. 
Ilenulan, M D., P.A C.P. Springfield, Illinois: Charles C Thomas, 

**^DtciTAUs AMD Other Cardiotonic Drugs. By Eli Rodin llovitt, 
M D. New York; Oxford University Press, 1946. 
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chemical structure, pharmacology and clinical ap- 
plication, Opinions and impressions of authoritative 
origin have been included with reasonable complete- 
ness and discretion on contested aspects of the sub- 
jcct. A few glaring errors in proofreading mar a 
serviceable and timely book. 

Edith B. Fahnswobth. 

I N the excellent book, The Chemistry of Anesthesia 
by Adriani* the author reviews the fundamental 
science, chemistry, and presents its significant 
relationship to anesthesia in an interesung and 
fomprehendiblc manner. 

In part I the author discusses inorganic chemistry 
as it applies to anesthesia. Special emphasis is 
placed on the chemical absorption of carbon dioxide 
in rebreathing appliances. The two types of mecha- 
nisms, the to-and-fro and the circle, are illustrated 
with simple explicit diagrams. Many practical as- 
pects are included, such as, the temperature change 
during absorption of carbon dioxide, the resistance 
to movement of gases, and the clinical efficiency of 
soda lime. 

Part 11 is devoted to the chemistry of the depres- 
sant drugs in common use for clinical anesthesia. 
The hydrocarbons as a group produce general 
anesthesia but variations in structure within this 
group alter potency, toxicity, or may even entirely 
remove physiological activity of the compound. 
There is a wealth of detail concerning the methods 
of preparation, properties, impurities, and chemical 
tests for ethylene and cyclopropane. 

In the chapter on the alcohoU one finds the basjc 
information on changing narcotic potency, water 
solubility, and volatility by altering tbc structural 
formula. The chapter on ethers includes a chart 
showing the use of ethyl ether as the basic raw ma- 
terial in the manufacture of anesthetic drugs, and 
the wide distribution of the ethyl radical in the 
commonly used anesthetics. The importance ol the 
purity of ether is stressed and tests for noxious 
agents and contaminants are described. 

Halogenated compounds and the chemical and 
physical changes which occur by halogenation arc 
discussed in detail. In the chapter on focal anes- 
thetic drugs there is a valuable table which included 
20 different preparations comparing them as to 
chemical nature, solubility, and properties. Similar 
attention is given to the drugs aOecting the auto- 
nomic nervous system and to the analeptics. The 
subject of explosions— factors influencing their 
production and the limits of inflammability— is 
treated briefly. 

Tart III deals with the biochemical aspects of 
anesthesia, i.e. the chemical changes in tissues in- 
duced by the administration of anesthetic drugs to 
man and animals. Animal experiments are wi«ly 
mentioned only when those on men are not available. 
Most theories of narcosis are based upon chemical, 
physical, or physicalchemical phenomena observed 

«Tb 8 OrinsTiy or AsiSTHtsi*. By John Adrusi, St.D. Sprioc- 
field. 111.: ChJfln C. Thomu, iw*. 


in cells. Each theory of narcosis is mtetreiated, 1 
for this reason the entire subject is complicated 
The author suggests that wc may now have a fe» 
links to the still incomplete chain explaining the 
depression of the central nervous s>-stem. Tim 
follows a description of the three separate coa- 
partments of body fluids— the vascular space, the 
interstitial fluid space, and the intracellular spaces- 
and the effects which anesthesia can have on the 
constituents of these fluids. There is also valuable 
information on the effects of anesthesia upon iner 
function, nervous tissue, and composition of urine. 

Enzymes, vitamins, and hormones may pfay 
important rhles in anesthesia, and the data nhkh 
exist at the present time are lucidly recorded. TTicrt 
is a thorough discussion of the detoxification and 
the elimination of anesthetic drugs. 

The bibliography is especially fine in that it not 
only lists references according to the section of the 
book, but lists them according to each speci6c sub- 
ject. U is a bibliography which can be used re- 
peatedly. A glossary of terms, tables, and other 
information is also provided. 

This book fills an important place in the library 
of the anesthesiologist. Heretofore it was necessary 
to search through many periodicals and ^ks to 
find the material which is accumulated in this manu- 
script. Although it is basically for the anesthesi- 
ologist it has more than casual interest for the 
chemist, pharmocologist, and research worker ft 
Is well written and well organized, and the subject 
becomes alive and comprehendible to the reader. 

Edith Easos and Maxv Kaif. 


I N its second edition. Modern Aneslhclie Pract^f 
a member of The Practitioner Uandhook senes has 
been completely levised. Like the firs^t, it “ 
planned for the occasional anesthetist, rather ttisn 
the specialist. The contributors include the leamnR 
English anesthetists who have arranged a manual o 
basic principles which will be of value to the Kro” 
practitioner to whom it is addressed. The special . 
however, will also find helpful suggestions. 

The introduction warns that though 
vantages accruing from the increasing compwx 
of anesthetic apparatus arc obtained at a ,, 
simpler methods are safer for those not spe 
trained. ... . 

A brief outline of the essential physiology 
eluded and the use of volatile agents, «hic 
chief reliance of the occasional anesthetist, 
sidcred in some detail. , _ , , 

This reviewer feels thst loo much 
ploced on tho use of nilroos '"V^SrV 

and that the technique described, that of Scot 
saturation, introduces unjustifiable “3 . 

anoaia. In the hands ol the oocas.onal anolh» j 
this technique may be even more danger 
its use by the specialist. ' i, „ri-T 

E>te ■od SpofOfwde t-td . JW*- 
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The drugs and methods of admiriistratfon of basal 
narcosis are described, including the administration 
of pcntothal sodium rcctally and intravenously. 
The discussion of endotracheal anesthesia is com- 
prehensive. 

In the chapter on spinal anesthesia it is recom- 
mended that the use of this method by the prac- 
titioner be confined to operations on the lower half 
of the body. 

Considerable attention is given to the various 
phases of anesthesia and analgesia in obstetrics and 
it is stressed that spinal and caudal anesthesia for 
obstetric procedure should be reserved strictly for 
the specialist working under favorable conditions. 

Premcdication and methods of anesthesia for the 
child and for dental operations arc discussed in 
detail. 

Local anesthesia and refrigeration anesthesia are 
covered too sketchily for practical advantages. 
The anesthetic aspects of postoperative care arc 
treated briefly, as are explosion hazards. 

In general, the methods and apparatus described 
arc applicable primarily to surgical practice in Great 
Britain and the American practitioner’s interest 
will be largely academic. Mary pRANas Poc. 

T he volume Medicine in Induslry^ by Bernhard 
Stern is one of the series published under the 
auspices of the Committee on Medicine and the 
Changing Order of the New York Academy of Medi- 
cine. The author is a lecturer in sociology at Columbia 
University and Visiting Professor of Sociology, Yale 
University. The book has been made available by 
the Commonwealth Fund. 

The objectives of the Committee ate defined as 
follows: 

"To explore the possibilities and to formulate 
methods of maintaining and improving standards 
of quality in medical service, including medical re- 
search, medical education, the maintenance of 
health, both physical and mental, the prevention 
of disease, and the treatment of disease. 

"To study the means of making available to larger 
groups of people and to the country as a whole the 
best known practice in preventive and curative 
medicine. 

"To explore the possibilities and to formulaic 
i>roposals of distributing these services not only to 
a larger number but also at a lower per capita cost 
than the present system permits.” 

The author traces in broad perspectives the social, 
economic, legal, and professional setting within 
which industrial medicine has matured and the de- 
velopment of the scientific knowledge which has 
given industrial physicians increased competence to 
cope with diseases affected by occupations. It de- 
lineates the prevailing disastrous rates of industrial 
disability and the limited extent of preventive 
ser\'ices in industry. Recent developments in health 
and insurance programs are appraised and the 

IN By Btintvasd J. S«cn, PhD. N«« Yotk: 

Commonweallh Fund, 1546. 


problems of the handicapped in industry outlined. 
The findings which emerge offer grave challenges to 
the public and to the profession, not merely to ex- 
pand knowledge in the field of industrial medicine, 
but to apply more extensively the vast body of 
knowledge already available in the interests of the 
health and welfare of the nation. 

The author has presented a somewhat sketchy 
but very thoughtful summation of the subject of 
industrial medicine. The general impression left by 
the book, is that both industrial management and 
the medical profession arc not adequately coping 
with the problems presented in the field of industrial 
medicine and surgery. C. T. Olson. 

P UBLISHED by the Commonwealth Fund.A^f/rj- 
ing in Commerce and Industry^ by Bethel J. 
McGrath is truly deserving of attention by the 
medical profession. Mrs. McGrath has done a most 
excellent job of presenting a picture of the modern 
nurse in commerce and industry. She is a dy- 
namic writer and has gone into every phase of her 
subject with extreme thoughtfulness. Each chapter 
is followed by an extensive bibliography. So far as I 
know it is the only book published giving a com- 
prehensive view of industrial nursing and medicine. 

Although this volume has been written for the 
industrial nursing profession, it should be required 
reading for all medical students before graduation 
and for all physicians in any way connected with 
industry and commerce. It has been estimated that 
at the present time 90 per cent of the entire medical 
profession docs not come in contact with industry 
and commerce, and except for the few who specialize 
in this field there is a definite lack of knowledge as 
to the importance of this field of medicine. This 
volume could very easily be used as a primer for the 
physician entering the field of industrial medicine. 

The author, a registered nurse and a very ex- 
ceptional personality, has written from the view- 
point of the nurse. One might almost conclude that 
industrial medicine came into being and has flowered 
solely through the efforts of the industrial nurse. 
Any contributions by the medical profession arc 
considered of very recent origin. There may be a 
certain amount of casuistry on the part of the author. 
She states that the industrial nurse is not supposed 
to practice medicine, but details how the industrial 
nurse should set up a medical department and sug- 
gests that she be subject to the authority only of 
someone in the top management. 

In her preface the author says: “The fact that 
the nursing profession, management, and medicine 
arc not agreed as to her (industrial nurse) scope and 
function is not strange in so broad and diversified a 
field.” 

Because of a certain amount of confusion existing 
as to the placing of responsibility, the author takes 
a definite stand by suggesting throughout her book 
that the nurse can be more or less all sufficient in 

*MuiisuictN CouMEKCE ASiD IWDUSTftV. By Bethel J. McGtith, R N. 
New York: I'be Commoowcaltb Fund, 1946. 
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industrial work. There are many exceptional 
nurses in the industrial field and we would not argue 
but that some of them give far better service than 
do doctors. The fact that nurses are so prominent 
in the field of industrial medicine is due mainly to 
the fact that the medical profession has sadly 
neglected this field and that management, which is 
always looking for a bargain, is willing to utilize the 
services of a nurse in place of a medical man. Ameri- 
can medicine is awakening to its responsibility and 
more and more is convincing management that all 
of its medical and health programs should be super- 
vised by physicians. So far this idea has taken hold 
only in larger organizations, so that medical care in 
the majority of industries in the United States today 
is under the direction of nurses and part time doctors. 
I believe it will be definitely the attitude of the 


American medical profession as time goes a!on^ ibii 
all industrial medicine should be directly under tie 
supervision of the profession and that nurses in tiii 
held should be responsible not to someone in the top 
lay management but to a doctor, ^Yho in turn mil 
report to the lay management. 

There is a certain amount of danger in the atti- 
tudes created by this book in that nurses maybe 
given the impression that they can take o«r tasks 
which legally and properly belong to the medial 
profession and that it is not required that they 
have direct medical supervision. As long as the 
medical profession does not bestir itself to take a 
more active interest in industrial medicine, Mrs. 
McGrath’s teachings are justifiable. The responsi- 
bility for the present situation rests directly upon 
the medical profession. C. T. Olsov. 
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PROGRAM FOR THE 1946 CLINICAL CONGRESS IN 
NEW YORK SEPTEMBER 9 TO 13, 1946 


T he thirty-second annual Clinical Con- 
gress of the American College of 
Surgeons will be held in New York 
September 9 to 13 <at the Waldorf- 
Astoria. Had war conditions not made voluntaiy 
cancellation of meetings since 1941 advisable, this 
would have been the thirty-sixth Congress. 
Practically five years will have elapsed since the 
Boston meeting, which will give the September 
Congress the significance of a quinquennial event. 
It is with due appreciation of tliis fact, and of the 
epochal advances in medical science achieved dur- 
ing the war years, that the program is being 
planned. 

The Fellows of greater New York are working 
to facilitate the utilisation of the clinical re- 
sources of that great medical center as back- 
ground for the series of scientific sessions and 
hospital conferences which will be held in the 
headquarters hotel. Demonstrations, clinics, and 
clinical group conferences will be held on each of 
the 5 days in selected hospitals, to supplement the 
panel discussions, symposia, forums, and other 
scientific meetings at the Waldorf-Astoria in 
which leaders of the surgical profession from 
many sections of the country will take part. 
Visilors of outstanding reputation in the hospital 
field will join with local authorities in presenting a 
varied, timely, and stimulating program for hos- 
pital personnel. 

SIXTH NEW YORK CONGRESS 

This will be the sixth time that the Clinical 
Congress has been held in New York. The first 
time was in 1912, when the old Waldorf-Astoria 
was the scene of the third Congress. Dr. George 
E. Brewer 4Yas the Chairman and Dr. Charles H. 
Peck the Secretary of the 1912 Committee on 


Arrangements. Dr. Edward Martin of Philadel- 
phia was then President of the Clinical Congress 
of Surgeons of North America. More than 2,600 
physicians registered, and the lack of organization 
W regulating the attendance at the clinics pre- 
cipitated the proposal by Dr. Franklin H. Martin 
at the business meeting on Friday afternoon, 
November 15, for the creation of the college. 

At the same meeting Dr. Allen B. Kanavel 
presented a resolution which provided that “some 
system of standardization of hospital equipment 
and hospital work should be developed, to the end 
that those institutions having the highest ideals 
may have proper recognition before the profes- 
sion, and that those of inferior equipment and 
standards should be stimulated to raise the 
quality of their work. . . .“ and that “the Presi- 
dent of the Congress be authorized to appoint a 
commitlee from the profession, delegated to carry 
the spirit of this resolution into effect, and report 
at the Clinical Congress in 1913.” This resolution 
was adopted. 

Another significant event w’as the appointment, 
during an evening session given to the considera- 
tion of cancer, held in Brooklyn, of a committee 
that formed the nucleus of the American Society 
for the Control of Cancer which was organized 
following the Congress of Physicians and Sur- 
geons of North America on May 22, 1913. 

Thus the plans for formation of the College and 
for the inauguration of activities in two fields 
w'hich have always been among its major con- 
cerns, hospital betterment and cancer control, 
were initiated at the 1912 Clinical Congress in 
New’ York, 5 years before the Congress was 
amalgamated with the American College of Sur- 
geons. Later Congresses were held in New York 
in 1919, 1924, 1931, and 1938. 
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l-IRST POSTWAR CONGRESS 

Tile first postwar Clinical Congress will differ 
frorn^ the meetings for several years prior to the 
war in that a return will be made to the original 
custom of holding the Presidential Meeting on the 
opening evening, Monday, and the Convocation 
on the final evening, Friday, instead of combining 
them on the first night. There are several good 
reasons for the change among which is the likcli- 
liood of having several hundred surgeons, who 
have been received into fellowship ut ahsmtia dur- 
ing the years in which no Convocation was held, 
added to the number of initiates for the current 
year who will be present for the initiation cere- 
monies. Related to this is the need for relieving 
the pressure for hotel accommodations by dis- 
tributing the attendance better throughout the 
week than would be possible if the Convocation 
were held on the opening night. 

COMMITTEE ON ARRANGESfENTS 

A representative Committee on Arrangements 
has been appointed consisting of the following 
members; 

Howard A. Patterson, 

Chairman 
Frank Glenn, 

Secrtlary 
Frank E. Adair 
Albert H. Aldridge 
Thomas M. Brennan 
E. Jefferson Browder 
George F. Cahill 
Henry W. Cave 
Ralph Colp 
Edward J. Donovan 
Merrill N. Foote 
John n. Gatlock 

The Committee has been working diligently for 
several weeks on the meeting plans and the 
clinical program and there is every indication 
that this will be a most successful congress. 

CLINICAL PROGRAM 

The hospitals and medical schools of greater 
New York are co-operating in scheduling operative 
and nonoperative clinics, and group clinical con- 
ferences. Visiting surgeons will have ample op- 
portunity to attend well arranged programs of 
many different kinds in several of the excellent 
hospitals in the area. General and spedal demon- 
strations will be held such as fractures, canwr, 
maternal morbidity, and end-result studies; 
clinicopathologic and x-ray conferences; newer 
diagnostic and therapeutic procedures; preopera- 
tive and postoperative supportive treatment; 
anesthesia; and reconditioning. The newer tech- 
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niques and surgical procedures may be obscr\td 
by those who are interested in them. 

The medical schools will hold a series of ex- 
hibits demonstrating their work xvhich will be on 
display in their afiiliated hospitals. The program 
of each hospital will be arranged to cover subjects 
in general surgery, obstetrics and gynecolog)’, 
fractures, orthopedic surgery, thoracic surgerj-, 
neurosurgery, genitourinary surgery, ophthal- 
mology, and otolaryngology. 


PRESIDENTIAL MEETING 

On Monday evening in the Grand Ballroom the 
Presidential Meeting will be opened with tlie im- 
pressive processional of the officers, regents, and 
honorary guests. Welcome to the assembly wiO be 
extended by the chairman of the Committee on 
Arrangements, Dr. Howard. A. Patterson. Dr.W, 
Edward Gallie of Toronto, President of the Col- 
lege, will preside and will deliver the Presidential 
Address. An inaugural ceremony will be held for 
the incoming officers. Foreign guests will then be 
introduced. 

A new feature to be included in the Presidential 
Meeting this year will be the first Martin Me- 
morial Lecture. Dr. Edward D. Churchill of 
Boston has accepted the invitation to give this 
lecture. This lectureship was establjshed upon 
motion of the Board oi Regents at its midyear 
meeting on April i, as a memorial to boffijPj' 
Franklin H. Martin and Mrs. Martin. The 
founder of the College and of Surgery, Gw'p 
COLOCY AND Obstetrics was Joined by his wife in 
making the College the beneficiary at their deaths 
of the Journal, together with its physical plant 
operated by the Surgical Publishing Company ot 
Chicago, of which they were the owneR. Doctor 
Martin died in 1935 and Mrs. Martin in 1945' 

The Martin Memorial Lecture is to be give”/": 
iiually during the Clinical Congress. It will deal 
xvith a scientific subject of the author s ow 
choosing, and it will supplant the former Annua 
Oration in Surgery. 


It is planned this year, for various 
depart from the custom of recent j’cars of hpicii^ 
thrPresWential Meeting and the Conyoratnm «n 
the same evening. The Convocation is t e 
scheduled for Friday evening. M 
Initiates will be held prior to the Com’ocation on 
Friday in order to instruct them in the Conxoca 
tion procedure and other mattere. 

The Convocation tvill open “P'^SSJdent, 
of officers, regents, and governors. The Preside ^ 
Dr. Irvin Abell, will preside and will make 
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opening remarks, confer the honorary fellow- 
ships, and present the candidates for fellowship. 
Following this ceremony, a speaker to be an- 
nounced later will give the Fellowship Address. 

SCIENTIFIC SESSIONS 

Eminent surgeons and specialists, recognized as 
authorities in their fields, will address the scien- 
tific sessions, to be held on Tuesday, Wednesday, 
and [Thursday evenings. T^ese will be conducted 
as symposia, and the subjects for the three nights 
will be as follows: Tuesday, “Care of the Patient 
Before and After Operation”; Wednesday, “Ve- 
nous Thrombosis and Prevention of Pulmonary 
Embolism”; and Thursday, “Antibiotic and 
Chemotherapeutic Agents in Surgery.” The an- 
nua! Fracture Oration will be included in the 
Wednesday 'evening program. 

Single major panel discussions will be held 
every afternoon, from Monday through Thursday, 
as follows: 

Monday, 1:30 to 3:00 — Rehabilitation of the 
Surgical Patient and Early Ambulation 
Monday, 3:30 to 5:00 — The Treatment of Can- 
cer of the Large Bowel 

Tuesday, 1:30 to 3:00 — Thiouracil in Thyroid 
Disease 

Tuesday, 3:30 to 5:00 — Recent Trends in the 
Management of Carcinoma of the Cervix 
Wednesday, 1:30 to 3:00 — Anesthesia 
_ Wednesday, 3:30 to 5:00 — Protein Metabolism 
in the Surgical Patient 

Thursday, 1:30 to 5:00 — Spinal Cord Injuries 
Friday, 1:30 to 3:00 — Surgery of the Stomach 
Friday, 3:30 to 5:00 — Surgery of the Vascular 
System 

A symposium on fractures and other traumas 
will be held on Tuesday afternoon, and a sympo- 
sium oncanceron Wednesday, from 2:00 to 4:00 
o’clock. 

Concurrent panel discussions are also planned 
for Friday afternoon. Subjects to be discussed 
are plastic surgery, thoracic surgery, urology, 
neurological surgery, orthopedics, and obstetrics. 

OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 
SESSIONS 

Ophthalmology panel discussions will be held 
Tuesday, Wednesday, and Thursday mornings 
at 11:00 o’clock on, respectively, “Retinal De- 
^chment,” “Glaucoma.” and “Keratoplasty.” 
On Tuesday evening at 8:00 o'clock there will be 
a symposium on “Orbital Reconstruction Includ- 
ing Prosthesis.” On Thursday evening a scientific 
session is planned witli the following as the sub- 
jects: “Recent Advances in Ophthalmology”; 
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“Medical Treatment of Glaucoma”; and “Visual 
Bisturbances Associated with Head Injuries.” 

Otorhinolaryngology panel discussions will 
be held Tuesday, Wednesday, and Thursday 
mornings at 11:00 o’clock on, respectively, 
“Treatment of Meniere’s Disease,” “Osteomye- 
litis of the Skull,” and “Rehabilitation of War 
Deafness.” On Tuesday evening at 8;oo o'clock 
there will be a symposium on “Treatment of 
Deafness” and on Thursday evening a symposium 
on “Surgery of the Nasal Accessory Sinuses.” 

Of interest to ophthalmologists, otorhinolaryn- 
gologists, and other surgeons will be a symposium 
to be held on Wednesday evening at 8:00 o’clock 
on “Plastic Surgery of the Head and Neck.” 

FORUMS ON FUNDAilENTAL SURGICAL PROBLEMS 

The ForumsonFundamental Surgical Problems 
will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings. Included in 
them will be brief reports of original clinical and 
e.xpcrimcntal observations relating to the broad 
aspects of surgery and the surgical specialties. No 
prepared discussions of the reports are planned, 
but questions and comments will be invited. 
Especially keen interest is expected in these ses- 
Mons this year because of the accumulation of the 
results of 5 years of work since the last Clinical 
Congress. Dr. Owen H. Wangensteen of Minne- 
apolis, chairman of the committee which is 
planning the program, is working toward repre- 
sentation of as many as possible of the various 
university departments of surgery in this pres- 
entation of clinical and experimental research 
work. 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
is one of the most beneficial results of these 
sessions which are now considered to be an in- 
dispensable feature of every Clinical Congress. 

HOSPITAL CONFERENCE 

Dr. W. Edward Gallic, President of the College, 
will address the opening session of the twenty- 
fifth annual Hospital Standardization Conference 
on Monday morning at 10:00 o’clock in tlie 
Grand Ballroom, and will preside at tlie meeting, 
which will be attended by surgeons and hospilal 
representatives. Following Dr. Gallie’s resume of 
the Hospital Standardization program of the 
College, including plans for the future, there will 
be reports on the progress of the 1946 Hospital 
Standardization survey, final results of which, in- 
cluding the Approved Lists of hospitals, cancer 
clinics, and approved hospitals for graduate 
training in surgery, will be announced at the end 
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of the year, instead of at the Clinical Congress as 
was the practice in fornier years. 

Tlie remainder of the Monday morning session 
will be devoted to talks by medical and hospital 
authorities on advances in medicine and surgery 
as they affect the postwar hospital, with particu- 
lar consideration of their relation to the Hospital 
Standardization program. 

The afternoon conference on Monday will be 
concentrated upon current problems and the out- 
look for the future in nursing service. The Tues- 
day morning conference will have as its main sub- 
ject personnel management, and the Tuesday 
afternoon session will be centered around person- 
nel problems in specific fields, sucii as dietary, 
laboratory, medical records, medicalsocialservice, 
x-ray, physical and occupational therapy, and 
other professional and semi-professional services. 
The discussions will emphasize the importance of 
scientific management techniques in assuring high 
quality service from personnel. 

The \Vednesday morning conference will have 
as its main theme the importance of assuring high 
standards of care to the community and all pa- 
tients through providing in the general hospital 
facilities for all types of illness. The subject wul be 
discussed from the standpoint of {wycbiatric, 
tuberculous, cancer, chronically ill, and con- 
valescent patients. The Wednesday afternoon 
conference will center mainly around discussion of 
ways of improving co-operation between general 
hospitals and special hospitals in the care of all 
types of special patients. 

The Thursday morning conference will revolve 
around the ph^ical plant of the hospital and the 
importance of improvement and modernization 
in raising standards of care of the patient._New 
mechanical and technical developments will be 
presented. The afternoon conference will be de- 
voted to the hospital as the health center of the 
community, with consideration of the effects of 
this concept upon hospital public relations and 
upon the progress of preventive medidne and 
public health. 

An evening conference will be held at 7:00 
o’dock on Tuesday. Thb will be devoted to dis- 
cussion of the responsibilities of trustee, and 
members of governing boards will be especially in- 
vited to attend and to participate. A confer- 
ence will be held on Wednesday evening also. 
This will be a round table conference on re- 
sponsibilities of hospital administrators, and the 
preparation which is necessary to enable them to 
cope successfully with the wide range of ad- 
ministrative problems. The discussion of these 
problems will interest all hospital personnel- 


ANNUAL MEETIN'G OF FELIOWS 
The annual meeting of the Governors and 
Fellows will be held on Thursday afternoon at 
1^5. There will be election of officers and 
governors. The annual meeting affords the Fel- 
low's of the College an opportunity to hear reports 
of officials on the work of the organization, and to 
learn how it has not only raised the professiona! 
and ethical standards of surgery, but has also 
promoted good hospitalization and general im- 
provement in the practice of medicine in Ihf 
United States and Canada. Each Fellow has a 
personal part in this work and may extend the 
influence of the College materially in his local 
community. Hospital Standardization alone of- 
fers him unlimited opportunity to provide better 
medical care for his patients in the hospital in 
which he works through continuous progress in 
applying the principles of the Minimum Standard 
which insure the best care of the patient. 

Every Fellow will want to attend this impor- 
tant meeting, at which reports will be presented 
on financial affairs; Hospital Standardization; 
Graduate Training in Surgery,' Medical Motwn 
Pictures; Public Relations; Library and Literar}* 
Research; the work of the state and provincial 
credentials committees, committees on ajjpli* 
cants, and the Committee on History Reviews; 
Sectional Meetings, 1946; and the Department « 
Cliisical Research, including cancer clinic^ medi- 
cal service in industry, the Committee on Canrtf, 
and the Committee on Fractures and other 
Traumas. Dr. Abell will report on administration 
of the College, staff changes, and retirements, aw 
Dr. Arthur W. Allen. Vice-Chairman of the 
Board of Regents will discuss “Fellowships, 
Obligations and Opportunities.” 

STATE AND PROVINCIAI. EXECUTIVE, 

AND JUDICIARY COMMITTEES 
On Wednesday morning from 9:00 to t2xa 
o’clock the State and Provincial 
Credentials, and Judiciary committees wiu 
to discuss their respective activities. 

ilEDlCAL MOTION PICTURES 

The Utest avaUable films showing surgif^ 
procedures and related subj'ects will be s 
the medical motion picture e.xbibits .y- 

held daily. These are a much 
oi the Clinical Congress. DMplte the dec^ ^ 
production of such films during the \\a ’ 

surprising number of new pictures are t, 
ceived by the College for review. 

The schedule will be so ?"anged as not^^ 
confiict with either the clinical program at 
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hospitals or the scientific sessions. Both sound 
and silent, standard and color films will be shown, 
all of which have been approved by the Commit- 
tee on Medical Motion Pictures. 

TUCIINICAL SCIENTIFIC EXHIBITION 
The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, will be located 
in the Basildon Room, Jade Room, and Astor 
Gallery, all on the third floor of the hotel. Lead- 
ing manufacturers of surgical instruments, x-ray 
apparatus, sterilizers, operating room lights, 
ligatures, dressings, hospital apparatus and sup- 
plies of all kinds, pharmaceuticals, and publishers 
of medical books will be represented in the ex- 
hibition. The technical exhibits will demonstrate 
many of the newer features learned from our ex- 
perience in the war. 

ADVANCE REGISTRATION 
The hospitals and medical schools of New York 
afford accommodations for a large number of 
visiting surgeons. However, in order to insure 
against overcrowding, attendance at the Congress 
will be limited to the number that can be com- 
fortably accommodated at the meetings and also 
by accommodations in the hotels. It is therefore 
expected that surgeons who wish to attend the 
Congress will register in advance. 

The members of the Board of Regents regret 
that conditions beyond their control will not per- 
mit unpaid registration at the 1946 Clinical Con- 
gress as had {previously been inicated. At their 
midyear meeting on April 1, 1946, they voted to 
restore the registration fee of $5.00 for Fellows 
and for endorsed Junior Candidates. Non-fellows 
attending as invited guests of the College will pay 
a fee of Sio.oo. No fee will be required of initiates 
m the classes of 1942 through 1946. 

To each surgeon who registers in advance a 
formal receipt will be issued. This is to be ex- 
changed for a general admission card upon his 
registration at headquarters during the Congress. 
This card is not transferable and must be pre- 
sented in order to obtain clinic tickets and ad- 
mission to scientific sessions. 

HOTEL RESERVATIONS 

With the present congested hotel conditions, 
Fellows are urged to make early reservation at a 
nolcl of their choice in the New York area. 
Should difficulty be experienced in obtaining ac- 
commodations, the College will upon request 
fonvard a sj)ccial form “Application for Hotel 
Accommodations” which may be sent to the 
Housing Bureau of the American College of Sur- 


geons, Room 1536, 233 Broadway, New York 7. 
The Committee on Arrangements feels that the 
housing situation will remain acute in New York 
for some time to come and in consequence rec- 
ommends that all Fellows who can do so, make 
their own arrangements for lodgings while there. 
The New York Convention Bureau is co-operat- 
ing by reserving as many hotel rooms as can be 
obtained for Clinical Congress registrants. 
Following is a list of hotels: 

Minimum Rates 
with Bath 
Single Double 

AllertoQ IIouM, 143 East 39th Street S2 . 75 
Allerton House for Women, 130 East S7th 
Street 3,00 

Ambassador, Park Avenue & 51st Street 6 00 

Astor, Broadway & 44th Street 3,50 S4 . 00 

Barbizon (Women) Lexington Avenue & 

63rd Street 3 . 50 

Barclay, ii East 48th Street 6.00 8.00 

Belmont Plaza, Lexington Avenue & 49th 
Street 4 00 6.00 

Beverly, Lexington Avenue & soth Street 5.00 
BiUmotc, Madison Avenue & 43Td Street 5 50 7.50 

Bristol, 129 West 45lh Street 2 50 3.50 

Capitol, 51st Street & 8th Avenue 3 00 4 50 

Carlyle, Madison Avenue at 76th Street 6.00 
Cbestcrteld, 130 West 49th Street 2 50 4 00 

Commodore, Lexington Avenue 4: 42nd 
Street 3 50 s 50 

Concourse Plaza, Grand Concourse & 
i6ist Street 3.50 5 50 

Cornish Arms, 311 West 23rd Street 2.25 4 00 

Delmooico, 502 Park Avenue 6.eo 800 

Essex House, 160 Centra) Park South 6.eo 8.0a 

Fifth Avenue Hotel, 24 Fifth Avenue 
(9th Street) 4-00 6.00 

Governor Clinton, 3i5t Street & 7th 
Avenue 3 30 4.40 

Henry Hudson, 353 West 57lh Street 3.50 3.50 

Kenmore Ilaii, 145 East 23rd Street 3.00 3.50 

Lexington, 48th Street & Lexington Avenue4. 00 6 00 

Luxor Baths Hotel, rzz West 4Bth Street 2.25 
McAlpin, Broadway 5: 34th Street 3.30 495 

Martinique, Broadway at 32nd Street 2.75 3 83 

Midston House, 22 East 38tb Street 3 50 4 00 

New Weston, Madison Avenue & soth 400 7.00 

Ne^v Yorker, 34th Street & 8th Avenue 3 85 5 50 

Paramount, 46lh Street, West of Broadway 3 00 5 00 

Park Central, 7th Avenue & ssth Street 400 6.00 

Parkside, 18 Gramercy Park South 2 . 75 

Pennsylvania, 7th Avenue 5: 33rd Street 3 85 5.50 

Piccaailly, 227 West 4Sth Street 300 5.00 

Plymouth, 143 West 49lh Street 2 50 3 50 

President, 234 West 48th Street 2 50 4 00 

Prince George, 14 East sSlh Street 2.50 4.00 

Roosevelt, Madison Avenue & 45lh Street 4.50 6.50 

Shelton, 40th Street & Lexington Avenue 3.50 5 00 

Taft, 7th A%-enue & soth Street 3 00 5.00 

Times Square, 43rd Street & 8th Avenue 2.25 400 

Ttidor, 304 Ikisl 42nd Street 2.50 

ATctoria. 7th Avenue sist Street 3 co 4.50 

Waldorf-Astoria, soth Street & Park Avenue 7 00 
Warwick, S4th Street at Sixth Avenue 5 00 

Wellington, 71b Avenue & ssth Street 3 00 4 50 

Woodstock, 137 West 43rd Street 3 00 s 00 
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CLINICAL CONGRESS PROGRAM IN BRIEF 
Monday^ September g 

10-00 General Assembly for Surgeons and Ilosiutal Rqire- 
sentatives, Grand BaJIrootn 
t;30-3'-®o Panel Discussion, Empire Room 
s:oo Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
j-.oo Hospital Conference, Seit Room 
i .00 Surgical Film Exhibition (General), Grand Ballroom 
3.00-5:00 Panel Discussion, Empire Room 

&.00 Piesidential Mte^ng, Grand Ballroom 


Tuesday, September ro 

9:00 Clinics, Demonstrations and Chnical Group Con- 
ferences, Selected local hospitals 

10.00 Hospital Conference, Seri Room 
9:30 Surgical Film Exhibition (Ej-e, Ear, Nose and 
Throat), Jensen Suite 

9;30-i2;ciQ Forum on Fundamental Surgical Problems, 
Grand Ballroom 

loioo Surgical Film Exhibition (General), Empire Room 
1 1 00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

i .-30-3:00 Panel Discussion, Grand Ballroom 
3.-00 Clttucs, Demonstrations and Clintcal Group Con- 
ferences, Selected local hospitals 
3.-00 Hospital Conference, Sert Room 
9-00 Symposium an Fractures and Other Traumas 
9:00 Surgical Film Exhibition (General), Empire Room 
3;3&'5'oo Panel Discussion, Grand Balircom 
7 -AO Sur^al Film Eshihltior. (Eye, Eat, Hose and 
Tnroat), Empire Room 

7 '00 Hospital Conference— Trustees, Sert Room 
S-eo Scientific Session, General Surgery, Grand Ballroom 
8.-00 Scientific Session, Panel Discussion Ophthalmology, 
Teoseo Suite 

S 00 Scientific Session, Otoihinolaiyngology, Le Peno- 
quet Suite 


Wednesday, September ii 

8 '00 Meeting of Cancer Committee, Carpenter Foyer and 

Dioiag Room 

9 00 Clinics, Demonstrations and Clinical Croup Con- 

ferences, Selected Local flospitals 
9:30 Hospital Conference, Sett Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

9;3o-i9ao Forum on Fundamental Surgical Problems, 
Grand Ballroom 

lo'oo Surgical Film Exhibition (General) 

State and rroninciaf Cammillees: 

9-30 Judiciary Committees | 

10.00 Emotive Cminiitlres t no.|».e Room 

!a-.3Q Credentials Committees and ( • 

Committees on Applicants ] 

11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

13:00 Meeting of Board of Governors, Jensen Suite 
tuo-two Panel Discussion, Grand Ilallrwm 
3-00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 


x-a» Syroposmm on Cancer, Empire Room 
J»o Surreal Film Exhibition (General) 

9:30 Hospital Conference, Sett Room 
3yi>-5-«r Panel Discussion, Grand Ballroom 
6xx> Vandyck Reunion Dinner, Le Pertoquet Suite 
7»o Surgical Film Exhibition Eye, Ear, Nose aed 
Throat), Empire Room 
7:30 Hospital Conference, Sert Room 

8.00 Scientific Session, General Surgery, Grand Ballfoom 
8:00 Scientific Session (Eye, Ear, Nose and Throat), 
Empire Room 


Thursday, Seplemher is 

9MO Clinics, Demonstrations and Clinical Croup Con- 
ferences, Selected local hospitals 
9:30 Hospital Conference, Sert Room 
9-30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

g-y>-itjxs Forum on Rindamenta! Surgical ProWtms, 
Grand Ballroom 

10-00 Surgical Film Exhibition (Genera!), Empire Room 
It no Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

1130 Adjourned Meeting, Governors, Grand EiHroom 
145 Annual Meeting, Fellows, Grand Ballroom 
3:oo Clinics, Demonstrations and Clinical Croup Cob- 
fertnees, Selected local hospitals 
3:00 Hospital Conference, Sert Room 
3»o Panel Discussion— Graduate Training in Surgrtyi 
Jensen Suite 

3-3e>-5;oo ?anel IMscussion, Grand Ballroom _ 

3-30 Surgical Film Exhibition (General). Empire Room 

3- 30 National and Regional Fracture Committees, le 

Perroquet Suite 

4- 00 Committee on tbc Library, Room 4‘I „ , 

7.00 Surgical Film Exhibition (Eye, Ear, Nose jaa 

Throat), Empire Room ^ ^ 

5.00 Scientific Session, General Surgery, Grand Ballroom 
8»o Scientific Session, Ophthalmology, Empire Krom 

8 00 Scientific Session, Olorhinolaryngolcfiy. btft 

Friday, September tp 

9.00 Clinics, Demonstrations and Clinical Group Con- 

fetences. Selected local hospitals , 

9:30 Surgical Film Exhibition (Eye, Ear, No^e a 
Throat), Empire Room ^ , t.. i.i.-,. 

9;jo-ij.oo Forum on Fundamental Surgical Prob 

Grand Ballroom . „ _ 

1000 Surgical Film Exhibition (General), f. 

2-00 Qiiucs, Demonstrations and Clinical Group u 
ferences, Selected local hospitals 
3Xio-4mo Panel Discussions 
Obstetrics, Serf Room 
Plastic Surgery, 4-U Blue Room 
Neurological Surgery, Assembly Room ai-'i 
Thoracic Surgery, Jensen Suite 
Urology, Lc Perrociuet Suite , . 

Ortho^ie Surgery, Carpenter Foyer and I 

2-oQ Surgk^Film Exhibition (General), Empire 
8 00 Convocation, Grand Ballroom 
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INTERNATIONAL ABSTRACTS OF SURGERY 


SURGERY OF THE THORAX 
Chest Wall and Breast 

Bronstein, I. P., and Cassorla, E.: Breast En- 

laTgement in Pediatric Practice 27 

Warren, S.: The Prognosis of Benign Lesions of the 

Female Breast 2S 

Sehukin, M. B.: The Experimental Induction of 

Mammary Cancer jg 

Foote, F. W., Jr., and Stewart, F. W.: A llistoJop- 

cal Classification of Carcinoma of the Breast 30 

Harrington, S. W.: Survival Rates of Radical Mast- 
ectomy for Unilateral and Bilateral (^rcinoma 

of the Breast 31 

Adms, F. E., and Herruann, J. B.; Sarcoma ol the 

Breast. 

MosTAEALtio, S.: The Possibilities of Roentgen 
Therapy in the Treatment of Cancer of the 
Breast 00 


Trachea, Lungs, and Pleura 

Rousseau, R. G., Abat, O. D>, and Medrano, F. A.- 

Primary Epithelioma of the Trachea 

Brewer, L. A., Burbank, B., Samson, P. C, and 
ScHiTT, C. A.: The '‘\Vel Lung" in War Casual- 
ties 

Bobsowitz, I. D., Edltn, T. S., Bassih, S., and 
Woolley, J. S<: Penicillm in the Treatment of 

Bronchiectasis 

Brows, C. J.: Putrid Lung Abscess 

Evans, T. S., Swirsky, M. Y., and CitERNOrE, 11. 
M.: Primary Endothelioma of the Pleura; Re- 
port of a Case in a Patient with Chronic Lym- 
phatic Leucemia 

Robertson, C. K.: Postoperative Pulmonary Com- 
plications 

Finland, M., Ritvo, M., Davidson, C. S., and Le- 
vtssON, S. M.'. Roentgenological Endings In the 
Lungs of Victims of the Cocoanut Grove Dis- 
aster 


32 


33 

34 

35 


36 

81 


88 


SURGERY OF THE ABDOMEN 
Abdominal Wall and Peritoneum 

TDRMBULL,H.:Inguin3lHeraiaandItsRepaif 45 

Fisher, H. C-: Postappendicectomy Interstitial In- 
guinal Hernia 

Gastrolatestiaal Tract 

Samdweiss, O. j., Sdoaruan, M. H., Podolsiy, 

H. M., and Friedman, M. H. F.: Nocturnal 

Gastric Secretion 

Valle, A. R., and White, M. L., Jr.: Thoracic Ca^ 

trie Cyst 4j 

Roster, K. H-, and Trolle, D.; Investigations of 
Postoperative Shock: Ilemoconcentration, Plas- 
ma Protein and Blood Electrolytes after Gas- 
trectomy 45 

Wancensteev, 0. II.: The Ulcer Problem 46 

WWKELSTEiN, A.: The Prophylaxis of Peptic Ulcer. . 47 

Moses, W. R. : Acute Obstruction of the Small Intes- 
tine 4? 

W OOD, W. Q. : The Treatment of Duodenal Ulcer 4* 

IfODES, P. J., and Keeper, G. P.; Hookworm Dis- 
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COLLECTIVE REVIEW 

A SUMMARY OF THE SURGICAL ASPECTS OF CERTAIN 
SULFONAMIDES AND ANTIBIOTIC AGENTS 

JOHN HENDERSON, M.D., New York, New York 


W ITH the report of Domagk in 1935 
that a certain dye would protect 
mice against lethal doses of strepto- 
cocci, and the subsequent proof by 
Trefouel and others (7, n, 27, 68) that this effect 
was due to hydrolysis of the dye within the body 
to sulfanilamide, an era of chemotherapeutic 
development was initiated which has been start- 
ling in the complexity and variety of chemothera- 
peutic agents which have become available within 
a short span of years. Of the many classes of 
comjpounds which have become of major thera- 
peutic importance, the sulfonamides and that 
group of antibacterial and antifungal substances 
derived from living sources, known as the anti- 
biotics, are especially important insurgicaltherapy. 

The^ chemical structure of the sulfonamides is 
essentially simple and is based fundamentally 
upon the benzene ring. When an amino (-NIL) 
group is substituted for one of the hydrogen atoms 
of this ring, aniline is formed; the substitution of a 
sulfonyl group (-SOj.OH) for another hydrogen 
of the benzene ring produces sulfanilic acid. If the 
(~OII) group then is replaced by an amino (-NIL) 
Rmup, the resulting compound is para-aminoben- 
zenc sulfonamide, or sulfanilamide. 

With sulfanilamide as a starting point, one of 
the hydrogen atoms of the (-SOjN II *) group may 

A PoUwn of the material dealing with antibiotics was read. 
lUi additions, before the Scientific Section of the Proprietary 
of America, New York, N. Y., December s, ipis, 

Assistant Surgeon, New York Post-Graduate Medical School 
HospitaL 

accumulation of much of the data reported herein with 
to the antibacterial and sensitizinK properties of tyro- 
crKw was made possible by a grant from the Johnson and John- 
*oa Research Foundation. 


be replaced by any one of a number of radicals and 
the resulting analogues of sulfanilamide will have 
different antibacterial, pharmacologic, and physi- 
cal characteristics; these of course have a selective 
bearing upon their medical usage. 

An important chemical reaction which affects 
the therapeutic usefulness of the sulfonamides 
occurs wimin the body, and is known as acetyla- 
tion. This process occurs principally in the liver, 
and consists of the substitution of an acetyl 
(-COCHj) group for one of the hydrogens of the 
amino group attached directly to the benzene ring. 
This acetylated form per se generally appears to 
be therapeutically inactive in’thc body, but has an 
important iiearing upon the pharmacologic prop- 
erties and toxicity of the drug. Sulfapyridine, for 
instance, is conjugated to form the acetyl deriva- 
tive to a much higher degree than either sulfanila- 
mide, sulfathiazolc, or sulfadiazine. Also in the 
case of sulfapyridine and certain others of the 
sulfonamides, the acetylated form is more in- 
soluble than the free form. There is, therefore, a 
tendency for the conjugated compound to form a 
precipitate of crystals in the urine which may 
attain sufficient size to cause an actual occlusion of 
the kidney, pelvis, or ureter. However, in the 
case of still other sulfonamides, for instance, 
sulfadiazine, the acetylated form is more soluble 
in urine than is the free form. 

Of the many thousands of compounds which 
have been synthesized on the basis of these broad 
chemical principles, a relatively few are of practi- 
cal im^rtance at the present time. These possess 
a considerable degree of bacterial specificity^ and 
it therefore is important that the selection of a 
particular drug for therapeutic purposes be made 
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fonamidcsin the treatment of the above mentioned 
conditions has greatly lessened the incidence of 
surgical mastoiditis. 

Streptococcal pneumonia and empyema respond 
favorably to this drug, but sulfadiazine has been 
shown to be highly effective, and is probably to be 
preferred because'of its lower toxicity. 

In cellulitis and lymphangitis, which arc usually 
due to streptococcal invasion of the tissues, sul- 
fanilamide is effective; but again it must be 
pointed out that sulfadiazine and sulfamerazine 
appear to be at least as effective and arc less toxic. 

Good results have been reported in the treat- 
ment of streptococcal osteomyelitis by the oral 
and local use of sulfanilamide. High blood levels 
should be maintained for 2 weeks or longer, and 
all local suppurations should be incised and 
drained. 

The effectiveness of sulfanilamide against the 
c.xlremely heterogeneous group of infections 
caused by alpha hemolytic streptococci is ques- 
tionable although Spink has shown that the drug 
is bacteriostatic for some strains. One is, there- 
fore, justified in administering sulfanilamide for a 
reasonable period of time, but, if no improv'ement 
occurs, penicillin should be tried. 

Sulfanilamide lias little effect against anaerobic 
streptococcal infections wlien administered orally. 
It has^ been observed, however, that the local 
bacteriostatic effect of sulfanilamide may,bc po- 
tentiated by combination with zinc peroxide. 
This form of therapy, in conjunction with ade- 
quate surgical procedures, is frequently effective; 
if not, penicillin should be used, possibly in combi- 
nation with cither sulfanilamide or sulfadiazine. 

We (2) and others (30, 31, 33, 5S, 64, 67) have 
reported good results with sulfanilamide in (he 
acute or early phases of lymphogranuloma vener- 
eum, but sulfalhiazole also has proved effective. 
However, sulfadiazine gives promise of being more 
satisfactory’ than cither drug because of lower 
toxicity. 

When sulfanilamide is to be used in the treat- 
ment of severe infections, it is given in an initial 
do« of 0.10 gm. per kilogram of body weight (4O). 
Hus is followed by a total daily dosage of o.io gm. 
I>cr kilogram of body weight, divided into 6 doses, 
•md administered every 4 hours until llic lemfxjra- 
turc has remained normal for at least 7 days. In 
hemolytic streptococcal otitis media, mastoiditis, 
osteomyelitis, the drug should be continued in 
Jomewliat smaller doses for at least 10 days after 
a clinical cure has been obtained. It is considereil 
that a blood level of from 10 to 15 mgm. i>cr too 
fp’ •■‘dequale in most cases. In order to attain 
this It is very rarely ncceswry to exceed a total 


dose of 13 gm. during the first 24 hours; as a rule, 
10 gm. suffice in the average adult. 

Sulfanilamide should be given by mouth when- 
ever possible, but, if necessary, it can be freshly 
prepared, i per cent in saline solution, and given 
subcutaneously. Onc-Jialf of the total calculated 
24 hour dose is given initially, the remainder being 
divided between 2 subsequent doses given at 8 
hour intervals. 

SULFArVRIDINE 

Sulfapyridinefz-fp-aminobcnzcnesulfonaniidoj- 
pyridine) diffuses readily into all bodily tissues 
and fluids, and the concentration found in the 
spinal fluid is approximately 65 per ccn.t of that in 
the blood. A confeiderably higher percentage of 
the drug Is acetylated within the body than is the 
case with sulfanilamide, and may amount in some 
cases to as much as from 60 to 75 per cent of tlic 
total circulating drug. 

Sulfapyridine is excreted, largely in the accly- 
laled form, somewhat more slmvly than is sulfanil- 
amide by the kidneys. Acetylated sulfapyridine 
is less soluble than free sulfapyridine; and when 
present in sufficiently high concentration, tJicrc is 
a tcndenc>' for the compound to form crj’stals in 
the urine, which may result in hematuria, renal 
colic, or obstruction. 

In addition to its specific bacteriostatic action, 
sulfapyridine exerts a rather marked antipyretic 
action, quite apart from lliat which might be 
e.xpectcd from alleviation of the specific infecllous 
condition for which the dru^ is being given. This 
may be quite confusing at nmes, and should ni)l 
be the cause of overoptimism when this dr\ig is 
used in the treatment of a severely ill patient. 

Because of the availability of less toxic ami 
more effective compounds, we have abandoned 
completely the use of sulfapyridine except in cases 
of anthrax. In this condition sulfapyridine aj>- 
pcars somewhat more effective than other sulfona- 
mides when given in doses of 4 gm. initially, 
followed by i gm. everv* 4 to 6 Jiours. However, 
it is important to be alert for toxic manifeslatlons, 
especially those involving the urinar}’ tract. 

SULrATJtlAZOLi: 

Sulfatliuizulc (z-fp-aminobcnzencsulfonaniidoj- 
thiazolc) is about onc-lcnth as soluble as 
sulfanilamide, but is rapidly absorbe<l from the 
intestinal tract when administered by mouth, the 
maximum concentrations being rcachctl in from 3 
to 6 hours. However, it is excreted verj- rapidly 
by the kidneys unless rqnal function is impaired, 
so that the maintenance of adequate blwKl levels 
is sometimes difficult. The urinar>' ctjmpUvalions 
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In chronic staphylococcal infections, such as 
<»steomyelitis, it is to be remembered that surgical 
measures, both supportive and operative, mustbe 
used whenever indicated, and in our opinion both 
sulfadiazine and penicillin are more useful chemo- 
therapeutic agents in this condition than is 
sulfathiazolc. Surgical drainage of purulent foci 
must be effected, because while drugs my halt 

, tbe invasive manifestations of staphylococcal 

at least 1,000 c.c. per day. infection, no drug by itself will cure areas of 

bullathiazole IS useful in the treatment of localized infection, and a flare-up in such areas b 
staphylococcal infections and some infections of likely to occur if they arc not properly drained, 
the urinary tract due to the csclierichia colL 
Since sulfathiazole is only slightly soluble, it sduadiazlsx 

must be adrninistered orally. However, when oral Sulfadiazine (2-(p-aminobcnzcncsuIfonaniido)- 
administration is impossible, or satisfactory con- pyrimidine) is considerably less toxic than sul- 
centrations of the drug cannot be maintained by fathiazolc and, although it is readily absorbed 
this route, the sodium salt may be given intra- from the gastrointestinal tract (51), it is ezcreled 
venously. When so given, the dosage is based on slowly. Studies of the distribution of the drug 
0.06 gm. per kilogram of body weight of the within the body have shown that it is present in 
sodium salt made up in a s per cent solution of the peritoneal and pleura! fluids in approximately 
sterile, freshly distilled water. Subsequent doses the concentration found in the bloocl; in the cere- 
are based qpon 0.03 gm. per kilogram of body brospinal fluid the concentration isapprosimately 
weight given at 6 hour intervals. 50 per cent of the blood concentration. 

In the treatment of large boils or carbuncles. This compound is highly effective in the treat- 
the initial dose for adults should be 4.0 gm., ment of pneumococcal, streptococcal, staphylo- 
folloxved by t.o gm. every 4 hours, day and night, coccal, and meningococcal infections, erysipelas, 
for from S to 7 days. In diffuse staphylococcal acute infections of the urinary tract, esperially 

cellulitis, lymphangitis, or acute osteomyelitis, those due to susceptible strains of the escneiichu 

4.0 gm, should be given as an initial dose, to be coli, and acute gonorrheal urethritis and arthritis 
followed by doses of 1.5 gm. every 4 hours, day (24). Chronic urinary tract infections do 
and night, as long as evidence of a spreading respond readily to sulfadiazine; especially stub- 
infection continues. Then the dose is reduced to born arc chronic escherichia coli and baemus 
r.o gm. every 4 hours, day and night, and con- prolcus infections. Sulfadiazine causes constder- 
tinued asindicated. In staphylococcal bactcricmia ably less nausea and other side reactions than 
the initial dose for adults should be 4.0 gm. fol- sulfathiazole. The precipitation of acetylsuuadia- 
lowed by 1.5 gm. every 4 hours, day and night, 
until the temperature has been normal for 48 
hours. Then the dose may be reduced to 1.0 gm. 
every 4 hours, day and night, for 14 days, at which 
time the dose is further reduced to 0.5 gm. every 
4 hours, day and night, and continued for a 
minimum of 14 days. In severe staphylococcal 
infections in children, the initial dose should be 
calculated on the basis of 0.2 gm. per kilogram of 
body weight (up to 20 kgm. of weight). The total 
daily dose is calculated on the same basis, and 
should be divided into 6 parts, given at 4 hour 
interx'als, day and night, until the temperature 
has been normal for 48 hours. Then each dose may 
be reduced by one-third and treatment continued 
at this level for 14 days, at which time the current 
dose may be reduced by one-half. 

In staphylococcal bacteriemia there is a great _ . , tie 

possibility that a relapse will occur unless pro- JTfceiodiumbic»rbon»teIs routinely jIvm in doses e<ni,v»ltat 0 

longed treatment with the drug is employed. .mount oHuU»di*s.ne. 


zinc ciyslals in the urinary tract may be 
avoided by the administration of suflicient alxa 1 
by mouth to maintain a slightly alkaline urine. 
It has been slated (29) that the amounts 
fadiazine and acetylsulfadiazine dissolved ^ 
normal urine at pll 7.5 arc twenty times grea 
than at fill 5.0. The simplest way to test urine 
clinically for alkalinity is by means of nitrazin 
paper. To produce consistently alkaline un 
requires the daily administration of , 

24 gm. of sodium bicarbonate (49» 
ministration of sodium bicarbonate in amo 
cquixTiIent to the dosage of sulfadiazine is 53' 
reduce the incidence of crystalluria by 60 pe 
(49). We have found that an average dose ot i g^- 
of sodium bicarbonate every 4 hours 53tis|a 
reduces the danger of urinary comp 1 ’ 

although there is some evidence that both 


encountered following the administration of sul- 
fathiazolc include gross and microscopichcmaturia, 
azotemia, and anuria. These effects may be due 
to the formation of acetyl sulfathiazole ci>’stals 
and ralculi in the renal tubules, pelvis, or ureters 
but in some patients seem to be the result of a 
direct to.xic effect of the drug on the renal cpithe* 
Hum. It is therefore especially important, when 
this drug is used, to maintain a urinarx' ouimit 
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diazine and sulfamerazine may exert a direct 
nephrotoxic effect, quite aside from the question 
of alkalinization (i). Ohnysty and Wolfson have 
suggested the daily administration of 12 gm. of 
potassium bicarbonate on the excellent basis of 
avoiding the complications of sodium retention in 
patients potentially subject to cardiac decompen* 
sation, and as a means of increasing the urinary 
output. Rohr and Christopher (60) have found 
that immediate alkalinization may be obtained in 
surgical patients unable to take oral medication 
by the daily intravenous administration of 1,000 
C.C. of one-sixth molar sodium r-lactate. 

The administration of sulfadiazine should be 
directed toward the maintenance of a blood con- 
centration of 10 mgm. per 100 c.c., and the attain- 
ment of this level as rapidly as possible (63). The 
initial dose is calculated on the basis of o.io gm. 
of sulfadiazine per kilogram of body weight. 
Thereafter, i gm. of the drug is given every 4 
hours until the temperature has been normal for 
' 3 days. 

Circumstances frequently arise which make it 
impossible to administer a sufficient amount of 
the drug to severely ill patients by moutli to raise 
the^ blood concentration to a therapeutically 
desirable level. In these instances the sodium salt 
is administered intravenously in a concentration 
of 5 per cent in sterile distilled water; because of 
the marked alkalinity of this solution, care must 
be taken not to allow any of the material to leak 
into the perivascular tissues. 

In the combined parenteral and oral method of 
therapy the initial dose of sodium sulfadiazine is 
based on 0.60 gm. per kilogram of body weight. 
The maintenance dose of i gm. of sulfadiazine 
every 4 hours then is given orally. 

If it is necessary to resort to parenteral therapy 
alone, the initial dose is the same as for the com- 
hmed type, but the maintenance dose is calculated 
on the basis of 0.05 gm. per kilogram of body 
weight. This dose is administered intravenously 
every 12 hours. Frequent determinations of the 
concentration in the blood should be made. It is 
inadvisable to exceed a blood concentration of 
20 mgm. per 100 c.c., and a change should be 
made to the oral route as early as possible. 

In infants and children the initial doses for both 
oral and parenteral administration are calculated 
in the manner already outlined. This is true also 
^ the maintenance dose of sodium sulfadiazine. 
Ihe total daily dose of sulfadiazine is calculated 
on the basis of o.io gm. per kilogram of body 
Flight and is divided into 6 parts given at 4 hour 
intervals until the temperature has been normal 
fot 48 hours. 


For the treatment of mild and moderately 
severe hemolytic streptococcal infections, the 
initial dose of sulfadiazine is based on 0.05 gm. 
per kilogram of body weight. The total daily dose 
consists of O.IO gm. per kilogram of body weight 
divided into 6 doses and given every 4 hours until 
the temperature has been normal for 5 days. 

In severe infections the initial parenteral dose 
of sodium sulfadiazine is based on 0.06 gm. per 
kilogram of body weight. This is followed by 
sulfadiazine given orally on the basis of 0.15 gm. 
per kilogram of body weight per day. The total 
amount is divided into 6 doses and given every 4 
hours until the temperature has been normal for 5 
days. The dose then is decreased slowly until the 
patient becomes ambulatory. 

In the treatment of acute or spreading peri- 
tonitis, maximum blood levels should be main- 
tained by the intravenous route, in order to avoid 
administmtion of the drug by mouth. In many 
cases it will be desirable to supplement or sup- 
plant sulfonamide therapy with the administra- 
tion of adequate amounts of penicillin. In cases 
of esdierichia coli infections, streptomp^cin would 
be worth trying if available, jjossibly in conjunc- 
tion with sulfadiazine administration. 

SULFAMERAZINE 

Sulfamerazine (sulfamethyldiazine), p-amino- 
N-2-(4-methyl pyrimidyl) bcnzencsulfonamide, is 
similar in its uses and mode of action to sulfadia- 
zine e.xcept that comparable blood concentrations 
are obtained with approximately one-half the 
amount of sulfamerazine as is required of sulfa- 
diazine (71). The drug is more rapidly and more 
completely absorbed from the gastrointestinal 
tract than is sulfadiazine; therefore, it may be 
given in smaller amounts and, since it is excreted 
more slowly than is sulfadiazine, less frequently. 

The distribution in the body tissues is about the 
same as that of sulfadiazine, and its over-all 
toxicity is no greater. The acetylated form of 
sulfamerazine is more soluble in urine at pH 7 or 
less than either the free or acetylated forms of 
sulfadiazine, and free sulfamerazine is more soluble 
than sulfadiazine in neutral or acid urine. The 
formation of drug concretions and renal parenchy- 
mal injury seem to be less likely to occur with 
sulfamerazine than with sulfadiazine, if equal 
blood concentrations of the drug are compared. 
In the absence of urinary complications, no peat 
advantage seems to be gained by the administra- 
tion of sodium bicarbonate concomitantly with 
sulfamerazine since the conjupted form of sul- 
famerazine is relatively soluble in neutral and acid 
urine and, as Beyer el dl. {5) have shown, the 
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administration of sodium bicarbonate increases 
tlje renal clearance of all absorbable sulfonamides 
by interference with their reabsorption. This 
effect is more striking in the case of sulfamerazine 
than in that of sulfadiazine, so that alkaliniaation 
makes the maintenance of adequate blood levels 
of sulfamerazine somewhat difficult without signi- 
ficant decrease of the chances of urinary compli- 
cations. 

The statements concerning the bacterial speci- 
ficity of sulfadiazine are applicable to an approxi- 
mately equal degree with respect to sulfamerazine. 

Another absorbable sulfonamide which is avail- 
able for essentially the same indications as those 
outlined for the sulfonamides already discussed is 
sulfapyrazine (2-sulfanilylaminopyrazine). How- 
ever, this compound appears to be effective 
against certain strains of shigella paradysenteriae, 
even when these are resistant to other sulfona- 
mides. 

INTESTINAL BACTERIOSTATIC SULFONAMIDES 

Of the sulfonamides which are poorly absorbed 
from the gastrointestinal tract, succlnylsulfathia- 
zole and phthalylsulfathiazole have received the 
most attention, although suifaguanidine was one 
of the first of the sulfonamides to be offered clini- 
cally for the specific treatment of infectious condi- 
tions of the gastrointestinal tract. 

SUCCINYISULFATIIIAZOLE 

Sulfasu-xidine or succinylsulfathiazole (a-fN-* 
succinyl sulfanilamidel-thiazole) manifests an 
extremely low order of toxicity, probably as the 
result of the fact that it is absorbed from the 
gastrointestinal tract in extremely small amounts. 
That the drug possesses a startling ability to 
lower the coliform count of the stool has been 
demonstrated in animals and human beings by 
many investigators (52, 53, 55, 65). Of further 
importance is the fact that a high concentration of 
the drug can be maintained in the human intestinal 
tract, although, due to the low degrw of absorp- 
tion, only extremely low concentrations occur in 
the blood, rarely exceeding 2 mgm. per 100 c.c. 
Less than 5 per cent of the total ambunt of (he 
drug administered by mouth is excreted in the 
urine. The explanation of the strongly anti- 
bacterial action of the drug within the intestinal 
tract is not clear, since the hypothesis that this is 
due to the sulfathiazole liberated in the bowel by 
hydrolysis no longer seems tenable in the light of 
more recently obtained data concerning the com- 
parative bacteriology of tlie drug. 

To be effective, succinylsulfathiazole must come 
In contact with all portions of the bowel mucosa; 


when this is accomplished, the desired effect is 
usually attained in from 3 to 5 days. In the 
presence of enterostomies, diversion of the fecal 
stream, or exclusion of various segments of the 
bowel by one means or another, the drug must be 
introduced directly into each isolated segment by 
the most appropriate means; otherwise it will not 
be possible to reduce the bacterial count to satis- 
factory levels. 


The rationale with respect to the use of the 
drug preoperatively is quite obvious, since by 
reducing the potential infectivity of the intestmal 
contents the chances of incurring a surgical peri- 
tonitis are lessened and the possibilities of the 
patient’s recovery thereby enhanced. It must be 
emphasized, however, that chemotherapy should 
be considered only as a helpful adjunct to careful 
surgical technique and adequate surgical care; no 
chemotherapeutic ad^’ance, however brilliant, 
should be allowed to vitiate well established 
surgical principles. 

When the drug is administered postoperatively, 
a low bacterial count of the intestinal contents is 
maintained, with the result that there is little 
distention, and gas pains, nausea, and vomiting 
are reduced. 

For preoperative preparation the followup 
regimen has been suggested by Poth (52) for al 
patients who do not have complete intestinal 
obstruction. The patient is placed on a low resi- 
due diet, and receives an initial dose of swcinyl* 
sulfathiazole of 0.25 gm. per kilogram of body 
weight. Thereafter maintenance doses are given 
on the basis of 0.25 gm. per kilogram per day, 
divided into 6 equal parts and administered ev^ 
4 hours. No enemas or purgatives should be used. 
In the course of from 3 to 7 days the stools become 
small in bulk, semifluid, and relatively odorless 
A bacterioJogic examination of the feces will sno\ 
a marked decrease in the coliform organisms, 
operation the bowel is found to be collapsed an > 
relatively free from feces and gas. Operation ma) 
be performed on the open colon without on 
risk of peritonitis or local abscess forma 
provided well established surgical principles 
scrupulously followed. ..-cerm. 

The postoperative maintenance level is . 5 6 , 
of drug per kilogram of body weight per ^ 
treatment is continued for from ^ ^ 

according to the convalescent response ot 

‘’^Everett, Scott, and Steptoe (23) t™"'’ 
suIfatMazoIe eiTective in the treatment « J 
tract infection due to escherichia c 
administered in daily doses of 0.25 g ■ ? 

gramof body weight. Some of their ca 
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this drug proved effective luad been refractorj' to 
therapy with oilier sulfonamides and mandelic 
acid. The authors suggest that the probable mode 
of action of succinylsulfathiazolc in clearing uri- 
narj' tract infections due to escherichia coli seems 
to ^ the elimination of the source of the infection 
from the large bowel, which permits the tissues of 
the urinar)’ tract to overcome the infection by 
means of their owm biological mechanisms. This 
suggestion provides an interesting line of investi- 
gation but requires confirmation by other workers. 

Succinylsulfathiazolc is of considerable value in 
safeguarding the patient during the preoperalive 
and postoperative periods from the hazards of 
infections which are the accompaniment of radical 
intestinal surgery, but let it never be forgotten 
that there is no substitute for painstaking tech- 
nique and surgical acumen. 


PnTIfALYLSULFATIUAZOLE 
Sulfathalidine, or phthalylsulfathiazole, is a 
dicarboxylic derivative of sulfathiazole with 
action similar to that of succinylsulfathiazolc, but 
it appears to manifest a greater degree of anti- 
bacterial activity against the coliform organisms 
of the intestinal tract at considerably lower dosage 
levels.' Polh and Ross ($6) have shown that this 
• drug “is absorbed sparingly from the gastrointes- 
tinal tract, that it maintains low concentrations 
in the blood (o. i mgm, to r . 5 mgm.) , and that it is 
rapidly excreted in the urine; ” it appears that the 
new drug has from two to four times the bacterio- 
static activit)' of succinylsulfathiazolc and that it 
causes no toxic symptoms in man. 

Phthalylsulfathiazole appears useful in the 
treatment of ulcerative colitis (66, 57, 3) and 
r^ional ileitis (33). It has not been shown to be 
effective as has succinylsulfathiazolc in the treat- 
ment of dysentery due to shigella dysenteriae and 
me Flexner and Sonne types of paradysentery (54, 

Phthalylsulfathiazole has been found effective 
a prophylactic agent in the suppression of in- 
fections occurring in connection with surgical 
procedures upon the intestinal tract (58, 63, 66), 
but both Cave and Streicher (60) believe that 
^*^^^‘uylsulfathiazole is more satisfactory than 
phthalylsulfathiazole in the preoperalive prepara- 
tion of surgical patients. 

The dosage originally recommended for the 
alter compound varied from 0.05 to o.i gm. per 
iiogram of body weight per day. The evidence 
P^^uted independently by Cave and Streicher, 
fh' 1 have had extensive experience with 

e drug, suggests that a total daily dose of from 
3 to 6 gm. is adequate, and that amounts in excess 


of these quantities arc botli detrimental and 
wasteful. Wc arc substantially in agrccincnt with 
these statements. 

rRorHVL;\xis or wou.nu inductions 

One of the greatest disappointments in the 
field of sulfonamide therapy has been the failure 
of this group of compounds to fulfill the high hojic.s 
originally held for them as prophylactic agents for 
the control of wound infections. This subject wa.s 
intensively investigated by Melcncy (4S) who 
studied a total of 2,191 cases, including 926 wounds 
of the soft parts, 674 compound fractures, and 591 
burns, treated at nine different centers whore 
records were kept in a uniform manner for .a 
subsequent analysis of all. Tlic cases included 
patients who received the sulfonamides systemi- 
cally alone, locally alone, or by both methods. 

The d.ita thus obtained afforded little evidence 
that sulfonamide treatment reduced the frequency 
of infection. Nevertheless, ns has been empha- 
sized (21), it is recognized that sulfonamides may 
prevent a Icth.ally extensive spread of tiie infection. 
It is evident, however, that what the sulfonamides 
will tiol do is to reduce the liability to either 
trivial or serious infection of the wound itself. 
Routine prophylactic administration of sulfona- 
mide, therefore, docs not ajipcar to serve any 
useful purpose, and the baptism of every wound 
with a sulfonamide, regardless of character or 
location, certainly is to be decried. As Melcncy 
observes, “All of the results seem to indicate that 
the main dependence of the surgeon in the preven- 
tion of infection both in civilian accidental wounds 
and in the w.ir wounds must be placed upon the 
well known principles of the surgical care of con- 
taminated wounds: namely, the removal of the 
devitalized tissue and the contamination, and the 
rapid restoration of the normal physiology of the 
part involved. The use of the sulfonamides can in 
no measure make up for this.’’ 

ANTIDIOTIC AGENTS 

That class of therapeutic agents referred to as 
the antibiotics has become of dram.ilic interest 
within the Iasi few years, although the cxi.slcnce of 
such substances has been known for a long lime. 
Pasteur and Joubert, as long ago as 1877, were 
aware that certain airborne organisms inhibited 
the growth of the anthrax bacillus, and they even 
suggested that this jihcnomcnon of antibiosis 
might be useful in treating certain infections. The 
first serious attempt to apply this princijilc was 
made by Emmerich and Loew in 1899, with a 
substance known as pyocyanasc, wliich was de- 
rived from the pseudomonas aeruginosa (Ijacillus 
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pyo(^aneus) and inhibited the growth of diph- 
theria, cholera, typhoid, and plague organisms. 
However, in spite of the pursuance of similar lin e s 
of investigation by many workers, no purified 
product of therapeutic usefulness was isolated 
until the preparation of tjn'othricin in 1939 by 
Dubos (16, 17, iS, 2Q, 41, 42). Ten years pre- 
viously, Fleming (26) of St. Maty’s Hospital in 
London had reported the discovery of penicillin, 
but actual isolation of this substance in a form 
suitable for clinical use was not reported until 
August, 1940, as the result of a co-operative 
investigation under the leadership of Sir Howard 
W. Florey at the Sir William Dunn School of 
Pathology at Oxford, England (to). 

Subsequently much attention has been directed 
toward the isolation of other antibiotic substances. 
Since the activity of both tyrothricin and peni- 
cillin had been shown to be mainly against gram- 
positive organisms, particular interest lay in 
isolating an agent which would be effective against 
gram-negative bacteria. 

In 1941, Waksman, Woodruff and Homing (70) 
mentioned a new substance which they were in the 
process of isolating from the soil organism 
actinomyces lavendiuae, and which, they termed 
“stieptothricin." This substance possessed con- 
siderable activity against gram-negative organ- 
isms, but when administered subcutaneously or 
intravenously to experimental animals frequently 
resulted in early or delayed death. 

In January, 1944, Schatz, Bugie, and Waksman 
announced the isolation of a substance derived 
from another soil organism, actinomyces gmeus, 
which they termed streptomycin. This differed 
from streptothricin in that the pure material was 
less toxic and possessed considerable activity 
against gram-negative organisms.* 

Exploitation of the scientific possibilities of the 
antibiotic field still is in a relatively preliminary 
stage, but certain generalizations have become 
apparent which are important with respect to the 
effective use of such agents as are already avail- 


able. 

Antibiotic substances manifest a marked selec- 
tivity, and the optimal conditions for each agent 
vary widely; the mechanism of action of the 
various members of this class of substances also is 
variable. Some substances act by interfering with 
bacterial cell division, some affect bacterial res- 
piration, and some inteifere with the use of certain 
essential metabolites by the bacterial cell, through 
a mechanism of either replacement or combina- 
tion (69). 

‘Streptothricin, nlthoogh more to*ic thin strfptom w's, *J»> I* more 
ncuve »R»inst m*Of grun-nepitire crjonisnjs. On tin « “*T 
prove more promiiiB* then itreptorayein tor locel eppiiciDOo. 


Although a great many antibiotic substances 
are known, only three are of practical climcaJ 
utility at the present time. These are peDidHio 
streptomycin, and tyrothricin. Each posseues 
certain unique characteristics which define its 
specific therapeutic sphere. 

PENICILLIN 

Penicillin is an extremely active and cssectiiDy 
nontoxic agent against many of the pathcgtnic 
gram-positive bacteria, including the pneumo- 
coccus, streptococcus, staphylococcus, and dos- 
tridia, certain gram-negatii’e organisms, notably 
the gonococcus and meningococcus, and teitiin 
spirochetes, including the causative agent of 
syphilis. Because of its relative instability, itsprin- 
dpal use is by means of the parenteral adminis- 
tration of freshly prepared solutions. Fairly stable 
preparations of penicillin intended for oral admin- 
istration are available, but, as McDermott and 
his associates (8, 47) have shown, the oral dosase 
is appro.ximately five times that required to main- 
tain a given blood level by parenteral adreiBistn- 
tion. High unitage beeswax and vegetable o 3 
mixtures are available for intramuscular injection, 
but in out hands these hsx'e proved cumberMme 
for routine use because of the fact that the lewt 
amount of moisture in the syringe wiUsolidIfiy 
material and cause a great deal of dilficully. 

Although penicillin is available now in fomu 
especially designed for oral, topical, and paw't* 
teral administration, most infections of a 
nature require treatment by the latter meth» 
The conditions falling into this category, and tor 
which penicillin has been found to be the oi 
choice, have been listed by Keefer tl a]. ( 44 / ** 
follows: , ... 

1. All staphylococcal infections with ana rma- 
out bacterieraia: 

Acute and chronic osfeomyebtis 
Carbuncles— soft tissue abscesses 
hleningitls . 

Cavernous or lateral sinus thrombosis 

Pneumonia— empyema 

Carbuncle of the kidney 
Wound infection— bums 
Endocarditis 

2. Ail cases of clostridial infections: 

Gas gangrene 

Malignant edema , . , wliii 

j. Ml hemolytic 

bacteriemia and all serious local loW' 

mSoWWs with ■ 

lions, i.e., ineninsitis, sinns thrombosis, 
and so on 
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Pneumonia and empyema 
Puerperal sepsis 
Peritonitis 
Endocarditis 

4. All anaerobic streptococcic infections: 

Puerperal sepsis 
Localized infections elsewhere 

5. All pneumococcal infections of the meninges, 
pleura, and endocardium,^ and all cases of 
sulfonamide-resistant pneumococcal pneu* 
monia. 

Penicillin is of questionable value in mixed 
infections in which the predominating organ- 
ism is gram-negative; nevertheless, it may be 
tried in desperate cases. These conditions include 
ruptured appendical abscess with peritonitis, 
liver abscess, urinary tract infections due to 
escherichia coli, and possibly rat bite fever due to 
the streptobacillus moniliformis. 

The dosage varies according to the circum- 
stances of each case, but a total daily dosage of 
100,000 units should be considered minimal, while 
serious infections require several times this 
amount. For intravenous injection, solutions may 
be prepared containing from 10,000 to 50,000 
units per cubic centimeter, or suitable amounts 
dissolved in the standard saline or glucose infusion 
solutions. For intramuscular injection, concen- 
trations of from 10,000 to 50,000 units per cubic 
centimeter of isotonic saline solution are used in 
order to keep the total volume administered as 
small as possible. 

Since penicillin is excreted extremely rapidly in 
the urine, administration should be so planned as 
to maintain a therapeutic concentration of the 
drug in the blood stream at all times. Beyer et al. 
(4) have shown that the intravenous administra- 
tion of sodium para-aminohippurate is capable of 
increasing the plasma concentration of penicillin 
over that which is procured when penicillin is 
administered alone. A two-fold increase in the 
plasma concentration of penicillin was obtained 
at a para-aminohippuric acid plasma concentra- 
tion of 7.9 mgm. per roo c.c., the lowest concen- 
tration which was used in the reported experiments. 
A five-fold increase in the penicillin level was 
noted at a para-aminohippuric acid plasma con- 
^tration of from 47.7 to 46.9 mgm. per 100 c.c. 
These investigators point out that it is possible to 
effect a considerable economy of penicillin or 
•maintain plasma concentrations of the antibiotic 
3 gent not heretofore practicable, when penicillin 
topther with sodium para-aminohippurate is 
, administered continuously by venoclysis.” 

an ^,1 we would add pneumococcal peritonitis, wnfcti is by 

"I'ans a rare occurrence in cWdten. 


STREPTOMYCIN 

Streptomycin, although manifesting some activ- 
ity against certain gram-positive organisms, is 
prindpally effective, as has already been indicated, 
against a relatively limited -number of gram- 
negative organisms. It is stable in the dry state 
at room temperature for at least from 6 to 9 
months when the moisture content does not ex- 
ceed 3 per cent. Present standards require that 
the minimum potency of the product intended for 
parenteral use should be equivalent to not less 
than 20 per cent of pure streptomycin base per 
gram. In other words, x gm. of streptomycin for 
parenteral use should be equivalent to not less 
than I gm. of crystalline streptomycin base. 

Until the question of toxicity lias been more 
fully clarified and our knowledge concerning the 
pharmacology and clinical use of this substance 
has been considerably broadened, it would appear 
that there are no advantages to intravenous 
injection which would outweigh the potential 
disadvantages, and therefore it has been recom- 
memled that the intravenous route be avoided in 
so far as possible. The desirable routes of admin- 
istration are intramuscular (either intermittent or 
continuous administration), subcutaneous, intra- 
thecal, introperitoneal, and intrapleural. The 
drug bos also given striking results when admin- 
istered by nebuUzalion in combination with 
penicillin, against both gram-positive and gram- 
negative flora. For parenteral use solutions 
should be prepared so that each cubic centimeter 
contains not less than the equivalent of 50 mgm. 
of cr>'sta!!ine streptomycin base, in order to keep 
the volume of each injection as low as possible. 

The usefulness of streptomycin in the treat- 
ment of typhoid infections in human beings has 
not been confirmed, and hopes for its effectiveness 
in the eradication of the typhoid carrier state have 
been doomed to disappointment up to this time. 
Zintel, Flippin, Nichols, Wiley, and Rhoads (72) 
however, have shown that streptomycin, when 
given by mouth, is retained in the intestinal tract 
and acts as an excellent intestinal antiseptic, and 
it may prove to be better than the sulfonamides 
in this respect. Streptomycin exhibits consider- 
able .activity in the control of tuberculosis in 
guinea pigs, but its effective role against the 
disease in human beings has yet to be substanti- 
ated by clinical demonstration in a statistically 
significant series of cases. Such a study now is in 
the process of organization upon a large scale. 
For the present at least, it is urged that strep- 
tomycin be used only after careful consideration 
of the potential benefits to be expected and that 
its use be limited to cases of infection by pas- 
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teurella tu}arensls, bacillus proteus, escherichia 
coll, pseudomonas pyocyaneus, pasteurella cho- 
lerae,_ pasteurella pestis, hemophilus influenzae 
(meningitis), brucella melitensis, Friedlaender’s 
bacillus (klebsiella), salmonella, and certain cases 
of tuberculosis involving the genitourinary tract, 
the gastrointestinal tract, the meninges, pleura, 
and peritoneum. The benefit to be expected in 
tuberculous systemic infections should be antici- 
pated with reser^'e. 

The dosage varies from the equivalent of from 
I to 3 gm. of crystalline streptomycin base per 
day, the average dosage being the equivalent of 
I gm. a day. It need not be injected more fre- 
quently than every 4 to 6 hours because of the 
fact that it is e.\creted more slowly than penicillin. 
The average single dose is from 0.1 to o.a gm. or 
more as governed by the exigencies of the case. 
Not infrequently an early histaminelike reaction 
may be noted, characterized by flushing of the 
face, nausea, vomiting, headache, deafness, or 
faintness. As a rule, this type of reaction yields 
readily to the administration of epinephrine. A 
moderate rise in temperature usually follows each 
injection. Delayed reactions also may occur, but 
as little pure material has been available for 
study, final conclusions concerning the toxicity of 
this substance may not yet be drawn. 

TYROTIIRICIN 

One feature which penicillin and streptomycin 
have in common is that they are antibiotics of 
which the therapeutic effect is achieved princi- 
pally by systemic administration; this differenti- 
ates these substances from tyrothricin, which, for 
reasons to be discussed, is used only for topical 
application, and never parenterally or orally. This 
characteristic aroused our interest when it ^came 
apparent, on epidemiological grounds, that the 
topical use of sulfonamides, and possibly of 
penicillin, by large masses of our population 
was potentially hazardous. Because tyrothricin 
appeared to offer promise as a therapeutic im- 
provement over the sulfonamides and certain 
other antibacterial agents for topical application, 
and a means of avoiding the dangers possibly 
inherent in the indiscriminate use of the sulfona- 
mides and penicillin, the desirability of utilizing 
this agent for purposes of topical antisepsis was 
investigated. 

That tyrothricin, which is a mixture of two 
substances (gramicidin and tyrocidine), ex^ an 
antibacterial action against a large number of 
organisms has been known for a long time, al- 
though no study defining the exact extent of the 
bacterial spectrum for tyrothricin has, as yet. 


been reported in the literature. Unfortunately, 
most of the published reports concern themselves 
with a limited group of organisms and none pre- 
sents a coinprehensive review of the problem. The 
data obtained by the different investigators are 
not always comparable since the mediums used 
and the cultural conditions under which the tests 
were performed varied widely. 

In co-operation with Dubos, a systematic sur- 
vey of the effect of gramicidin and tyrocidine on 
a large variety of microbial species under stand- 
ardized conditions was undertaken. It was found 
that the antibacterial action of gramicidin is un- 
affected by any concentration of serum albumin; 
in fact, as observed by Dubos (19), this activity 
seems to be appreciably increased in this medium. 
On the contrary, tyrocidine, the other component 
of tyrothricin, is, like other antiseptics, largely 
i ihibited by albumin. Gramicidin does not kill 
the spores of aerobic or anaerobic sporulating 
bacilli, but only inhibits their multiplication. In 
the case of a few nonsporulating species (Lance- 
field group D streptococci, in particulp) the effect 
of gramicidin is essentially bacteriostatic. In 
general, however, the bactericidal level is very 
close to the bacteriostatic level and this is partic- 
ularly true in the case of the pathogenic species 
which we have tested. Although this sur\'ej' « 
far from complete, the results at the present time 
permit a few statements which have been sum- 
marized elsewhere (35). . . 

Concerning the antibacterial effect of tyrothricin 
in vivo, as studied under clinical conditions, there 
is abundant evidence. Suffice it to say wat its 
successful clinical use has been reported by a 
number of investigators in such conditions « 
localized infections (59), chronic ulcers 0 
extremities (36, 45), mastoid cavities W . 
empyema (sg), and certain pyodermatoses 
and as an irrigating solution in the 
sinusitis (13), eye infections (34), 
types of urinary bladder infections (59), 
the preparation of infected wounds for skin g 
ing (37r The Russians (28) have used a smSM 
though considerably less active material, 
they call “gramicidin S,” in treatm 
infected gunshot wounds, osteomyelitis, 
lar conditions, with considerable reporte : 

The optimal therapeutic concentration 
tyrothricin, with consideration of the loca ^ ^ 
toxicity and the maximal antibactenal eff 
originally demonstrated by Herrell and 
(3^ 38. 39, 40), is in the neighborhood ol S^_ 
micrograms per cubic centimeter, and h ^ 
centration is widely used today for th P 
application. 
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On the basis of data obtained from experiments 
designed to demonstrate the antiseptic activity of 
tyrothricin hi vivo, publislied elsewhere (35), it is 
clear that tyrolliricin exerts a rather remarkable 
local antiseptic effect, and in inoculated wounds', 
sterilization or reduction of the infection to a 
point where it was readily cared for by the tissues’ 
own biological mechanisms was achieved. 

Many antibiotic agents have proved imprac- 
tical because of toxicity, even though some have 
possessed a high degree of antibacterial activity. 
That tyrothricin possesses a remarkably low local 
tissue toxicity was first demonstrated by the 
tissue culture studies of Herrell and Heilman {38, 

39. 40). ■ 

The only striking toxic manifestation of tyro- 
thricin is its hemolytic effect upon the red blood 
corpuscles when the material is injected experi- 
mentally into animals by the intravenous route. 
This phenomenon constitutes the principal reason 
that tyrothricin cannot be used parenterally; 
however, it is of no moment wliatsoevcr when 
tyrothricin is used topically or in the treatment of 
body cavities not directly connected with the 
circulatory system, or in the treatment of oj^n 
wounds. Even in the latter case, should active 
bleeding be present, no absorption of the tyro- 
thricin coulcf be expected, nor would any un- 
toward^ effects be anticipated, since whatever 
tyrothricin were present would be waslied away 
by the flow of blood before any absorption into 
the blood stream could occur. In any event, the 
amounts of tyrothricin present would be far too 
small to exert any untoward effect even if actually 
injected intravenously into a small experimental 
animal. 

^ Grolnick (3 2) has exhaustively studied the ques- 
tion of whether tyrothricin is capable of causing 
sensitization. In 171 subjects onxvhom a solution 
of tyrothricin containing i, 2, 5, or jo mgm. per 
cubic centimeter had been applied by patch test 
for a 2 day period, there was no evidence of pri- 
mary irritation. Twenty-five subjects who had 
been treated by a 7 day application of a solution 
containing 10 mgm. per cubic centimeter did not 
become sensitized to tyrothricin. Finally, sensi- 
tivity to tyrothricin failed to develop in 4 1 subjects 
who had been given repeated applications with 
adhesive compresses impregnated with tjTothricin 
over a prolonged period. 

Reefer (43) found no positive reactors in 105 
patch tests, and Cooke and Finkelstein (12) tested 


C inoculated witho.oj c e. ot a. to-* ditutloaol snnip 

■ *lf«ptococci, with these cultures equivalent to about 

*a''ed with MI cubic ceulunttei. Othti wounds were ioocu- 

•urens * coatamfoating concentration of xo-* of staphylococcus 


a total of 82 subjects without observing evidence 
of sensitization. 

It maybe concluded with rca.sonable assurance, 
therefore, that although sensitivity is not uncom- 
mon in the case of the sulfonamides, penicillin, 
certain commonly used surface antiseptics, and 
possibly streptomycin, tyrothricin has not pro- 
duced sensitization of the skin under the conditions 
of the experimental studies so far carried out, and 
if it occurs clinically, experience would seem to be 
sufficiently large to warrant the conclusion that it 
must be very rare. 

Tyrothricin is available for topical application 
in the form of ointments, impregnated gauze 
dressings, and concentrates for preparing solu- 
tions. From the standpoint of topical application, 
its use should be considered complementary to 
that of the systemic antibiotics. 

CONCLUSIONS 

It is difficult, in summary, to lay down set rules 
stipulating the use of specific drugs in given in- 
stances, since circumstances so largely govern 
cases. 

In general, sulfonamides in pneumococcal and 
aerobic streptococcal systemic infections may be 
used except in gravely ill patients, for whom we 
prefer maximal doses of penicillin with or without 
a sulfonamide. In serious staphylococcal infec-^ 
tions, penicillin should be used. Of the absorbable 
sulfonamides, wc prefer sulfadiazine or sulfamera- / 
zine, the latter being preferable in children 
because of smaller and less frequent dosage. 

In urinaty tract infections, especially those due 
to susceptible strains of ^^richia coli, sulfa- 
diazine appears to be the"agent of chofee unless 
streptomycin is available and the infecting bac- 
tefiarsfram is susceptible to that antibiotic. 

In lymphogranuloma venereum, sulfadiazine is ^ 
effective in early cases but penicillin is contrain- 
dicated. 

In clostridial irdections, penicillin must be used ^ 
promptly and in maximal dosage together with 
antitoxin and definitive surgery. Reliance should 
not be placed on sulfonamides alone in this con- 
dition. 

For the preoperative preparation of patients for 
intestinal surgery, ^cinyjsulfathiazole is to be 
preferred despite the mechanical drawback of the 
large number of tablets required for proper dosage. 
This drug gives an added factor of safety in all 
cases of operative appendicitis, in which peri- 
tonitis is of potential consequence. For certain 
infections of the intestinal tract, such as ulcerative 
colitis, ileitis, and diverticulitis, phlhalylsulfa- 
thiazole may be superior. . 

P ) , / 
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For topical application, there seems little 
justification for the continued use of the sulfona- 
mides. Tyrolhricin is an excellent agent for this 
purpose, particularly for the irrigation of empyema 
cavities and the urinary’ bladder, since its activity 
is not decreased in the presence of purulent dis- 
charges. The local use of (yrothricin frequently 
may_ be combined advantageously with the ^s- 
temic use of penicillin or the sulfonamides. 
Tyrothricin also is satisfactory for the treatment 
of vascular ulcers of the extremities, the prepara- 
/ tion of infected areas for skin grafting, and the 
topical prophylaxis of gram-positive wound in- 
fections, 
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any degree of sweJIingofsepsis. rnanca««is of wired 
teeth, spraying followed each feeding and the patient 
was encouraged to brush his teeth as often as possible. 

Of the complications seen, maxillary sinusitis w'as 
the most frequent. It is virtually impossible to frac> 
tore the body of the maxilla without producing some 
degree of hemorrhage into the antrum. Eighty cases, 
or 53 per cent, showed some degree of sinusitis either 
clinically or roentgenologically, and 28 cases, or 18 
per cent, required either a Caldwell- Luc operation or 
antral window construction rather urgently. This 
procedure was required 3 times as often in injuries 
not from missiles as in those caused by a projectile. 
This is probably associated with the production of an 
artificial nasal mndow by the missile, which gives 
ventilation and drainage to the antrum. Trismus 
occurred temporarily in nearly all of the face cases 
but was present as a late consideration in 1 7 cases, or 
II per cent, all but 2 of which had assodated frac- 
tures of the mandible. Atresia of the nares occurred 
in 15 cases. Wound sepsis, chronic antraoral fistu- 
las, malocclusion, and osteomyelitis were present in 
a small percentage of cases. Secondary hemorrhage 
did not occur. Nonunion of the maxilla resulted in 3 
cases, or 3 per cent. 

Of the I3S patients who were battle casualties, 
one-third returned to duty and two-thirds returned 
to the Zone of the Interior. 01 the 25 civilians, two- 
thiids returned to duty and one-third went home. 

Frederick W. RfEUBtriBLD, M.D. 


be confined to cases with circumscribej lesions in 
which it is possible to remove the sequfstnim with- 
out interference with the teeth or alveolae proct<sc« 
Fracture may be prevented by ifnmobiJiaaticm of the 
lower jaw, with the oral cavity occluded. In this 
manner a reparation of the bone and limiution of 
mflammatory processes in the soft parts can be 
facilitated. The parenteral use of penicillin is fadi- 
cated_in acute osteomyelitis of dental oripn. h 
chronip osteomyelitis the usefulness of penicdlln is 
more limited, but the drug is apt to diminish suppur- 
ation and facilitate drainage. After elimination o( 
sequestra, the combined local use of sulfa drugs irnj 
penicillin suppresses postoperative drainage and 
produces spectacular curative effects. Icasmucli « 
It is difficult to predict whether an acute process of 
dental origin will terminate in the development of 
osteomyelitis, parenteral administration of from 
800,000 to 1,000,000 units of penicillin is always 
advisable. 

Since the introduction of modern chemotherapy, 
complications in the form of septicemia or septico- 
pyemia are very rare. Quartz lamps greatly alleviate 
the symptoms caused by abscesses and phlegmons 
JosEPB K. Naxat, M-P- 


Jacoby, N. M., and Sagorin,L.: Osteomyelldiof the 
Jaws in Infancy. Arek J>ii. Cktldh , Lond., 19<J> 
20: 166. 


Barrera, G.t Osteomyelitis of the Jaws. Thera- 
peutic Suggestions (Osteomielitis de maxilares. 
Conceptos sohre trataralents). Arch. tot. txr. hotp., 
*945. *55 784. 

Osteomyelitis of the jaw may be of hematogenous 
origin arid may follow scarlet fever, typhoid /ever, 
or furuncles. In such cases the process is diffuse. A 
circumscribed lesion may follow a fracture or an 
infection of the teeth, usually of the lower molar 
teeth. A periapical osteitis may lead to the develop- 
ment of osteoperiostitis ot osteomyelitis. Among the 
responsible bacteria the following must be men- 
tioned: the aerobic and anaerobic streptococcus, 
the staphylococcus albus or aureus, and the pneumo- 
coccus. The spirillum combined with the fusiform 
bacillus is usually responsible for the characteristic 
fetor. The leptothri.t buccalfs and lactobacillus are 
found less frequently. 

Among the signs and symptoms the following can 
be mentioned; pain in the involved area, tumefac- 
tion of the submaxillary suprahyoid regions and the 
lips, trismus caused by contracture of the levator 
muscles, hypesthesia of the skin of the chin, /ever, 
tachycardia, pallor, and profuse perspiration. 

As to the evolution, fistulas may form and, unless 
treated, they may create new abscesses. Extensive 
phlegmons may form at the base of the oral cavity 
or in the temporal fossa. Formation of a sequestrum 
may produce a pathological fracture. 

Conservatism is advisable in the treatment of 
osteomyelitis of the jaw. Surgical procedures should 


Osteomyelitis of the maxilla is a wre wndihon, 
about 80 cases having been reported since 1847. it « 
practically confined to infants under_the age ft » 
weeks, whose previous history in relation to delive^ 
and feeding is not significant. Usually;, the . 
has progressed for several days before d is recogn^ 
as being one of more than merely local inflammstio 
(Id the present cases, this period averaged 8 caMi- 
The characteristic feature is gto^s swelling 01 
affected side. In the case of the roaxilla, both ej 
are involved with proptosis and chemosis; , 
is remarkably swollen and indurated. In ad 
there is frequently a unilateral purulent naa 
charge, and occasionally pus dis^arges , . 
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mouth the alveolus and the hard 
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Infection is presumed to start in the t 
the first molar. 
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The primary treatment in the first case was by 
operation on the maxilla, which in retrospect was far 
too radical, and without such interference^ there 
would probably have been a smaller loss of deciduous 
teeth. Subsequent experience showed that the best 
procedure is to rely mainly on penicillin and to carry 
out only such surgical measures as may be necessary 
to remove obvious collections of pus. Thus, while in 
case I an operation was performed first and penicillin 
was used aftci^vards, in the 2 subsequent cases peni- 
cillin was used from the very beginning and it was 
found that no surgery was required. 

In case 2, in which the mandible was involved, a 
second prophylactic course .of penicillin was given 
one week after termination of the first, as, in view of 
the recurrences reported in other cases of osteomyeli- 
tis, it was thought that a second course might help to 
prevent such a recurrence here. In the cases of 
maxillary involvement, the response to initial treat- 
ment was excellent and, considering the vascular 
nature of this bone in infancy, it was not thought 
necessary to repeat the penicillin. 

In the past when treatment had consisted of free 
surgical drainage and, more recently, the addition of 
sulfonamides, the mortality in 43 cases reported in 
the literature was 31 per cent. In the present group 
of j cases there were no deaths, and although this 
senes is too small to dra%v any definite conclusions, 
the fact that within 24 hours of starting treatment It 
was obvious that all 3 patients were going to recover 
and all danger had passed, would indicate that In the 
future the mortality rate will be low. 

The cosmetic result (judging from photographs of 
published cases treated by surgical drainage) has not 
been perfect. There are usually one or more scars 
below the lower eyelid and these scars appear to be 
fixed to bone with resulting “pitting” of the area. 
In the first case in which pus was aspirated through 
the skin, scarring was minimal and there was no 
disfigurement. The subsequent cases had no scarring. 

The loss of tooth buds is a further factor that 
should be mentioned, as it may lead to deformity 
disfigurement when the teeth erupt later on. As 
the loss of tooth buds is due in part to surgical inter- 
vention, it is obvious that when penicillin is used and 
surgery is minimal, deformity due to the loss of teeth 
of the primary dentition will also be minimal. 

Another point worthy of mention is the remark- 
able rapidity with which penicillin cures the disease, 
thus, whereas the average duration of the surgically 
treated cases is about 3^ months, and even after 
this period some of them still had discharging sinuses, 
^he 3 penicillin treated cases were cured and all 
sinuses healed in 12 days. Ernest E. Arniieiu, M.D. 

EYE 

Chamlin, M.: Oculomotor Paralysis with Partial 
Kecovery; Report of a Case. Arch. Ophth., Chic., 
1946, 35: 23. 

°PPottunIty was offered for the study of the 
lion of various drugs in a case of unilateral internal 


and external ophthalmoplegia, probably caused by a 
cerebral aneurysm. The action of cocaine, homatro- 
pine, pilocarpine, and physostigmine on the size of 
the paretic pupil, both during the stage of complete 
paralysis and the stage of partial recovery, was 
observed. Pilocarpine, which is believed to act as a 
cholinelikc substance directly on the sphincter of the 
iris, caused contraction of the pupil, but physostig- 
mine, which is thought to act by neutralizing the 
cholinesterase present at the myoneural junction, 
did not cause any pupillary contraction, probably 
because the defective third nerve was not producing 
sufficient acetylcholine to cause miosis. Similarly, 
cocaine dilated the pupil but homatropinc did not. 

It was noted that with partial recovery there was 
no pupillary response to light, but there had returned 
anormal response to physostigmine and homatropine 
which indicated that a stronger cholinergic tone is 
necessary for the light reflex than for response to the 
drugs. The patient exhibited the pseudo Grafe phe- 
nomenon, in which the lid is elevated on looking 
down. William A. Mann, M.D. 

Wiser, H. J. : Eye Injuries in War Casualties Aboard 
a Hospital Ship. U.S. Aar. 1946, 46: 67. 

In 8 percent of all casualties brought aboard shijp, 
often directly from the beach heads, the eyelicfs, 
globe, and adnexa were injured. These injuries were 
usually associated with multiple wounds of the 
chest, abdomen, and central nervous system. 

In spite of edema and chemosts, the fundus, 
muscles, and visual fields were examined routinely 
and roentgenographic plates were obtained. Foreign 
bodies (bullets, shell fragments, fragments of helmet, 
coral or lava) were found in practically all cases. 

Burns were treated by irrigation, wet dressings, 
butyn, metaphen, and the instillation of penicillin 
(2,000 units per cubic centimeter) every 2 hours for 
a period of 72 hours. In only 2 percent of flash burns 
of the eyelids was the cornea or conjunctiva involved. 

A sulfonamide was dusted into the lacerated 
wounds before approximation with sutures; dirt 
particles were removed or excised to prevent tattoo- 
ing. Extensive lacerations required plastic pro- 
cedures. 

Superficial lacerations were irrigated, 2 per cent 
butyn was instilled, and if iritis was suspected the 
pupil was dilated, and local and systemic penicillin 
therapy was instituted. 

For perforations at the limbus, the prolapse was 
resected and the perforation covered with a sliding 
conjunctival flap; physostigmine salicylate was in- 
stilled, penicillin ointment introduced, and a pres- 
sure bandage applied. 

Central perforations were treated by dilatation of 
the pupil and the application of a conjunctival flap. 

For the removal of magnetic foreign bodies in the 
anterior chamber, a hand magnet was used through 
a ketatome incision; nonmagnetic foreign bodies 
were removed with forceps. Penicillin and foreign 
protein therapy were administered in all cases of 
perforation of the eyeball. 
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any degree of swelling or sepsis. In all eases of wired 
teeth, spraying followed each feeding and the patient 
was encouraged to brush his teeth as often aspossiWe. 

Of the complications seen, maxillary sinusitis was 
the most frequent. It is virtually impossible to frac- 
ture the body of the maxilla without producing some 
degree of hemorrhage into the antrum. Eighty cases, 
or 53 per cent, showed some degree of sinusitis either 
clinically or roentgcnologically, and 28 cases, or 18 
per cent,_required either a Caldwell-Luc operation or 
antral window construction rather urgently. This 
procedure was required 3 times as often in injuries 
not from missiles as in those caused by a projectile. 
This is probably associated with the production of an 
artificial nasal window by the missile, which gives 
ventilation and drainage to the antrum. Trismus 
occurred temporarily in nearly all of the face cases 
but was present as a late consideration in 17 cases, or 
II per cent, all but 2 of which had associated frac- 
tures of the mandible. Atresia of the nares occurred 
in 15 cases. Wound sepsis, chronic antraoral fistu- 
las, malocclusion, and osteomyelitis were present in 
a small percentage of cases. Secondary hemorrhage 
did not occur. Nonunion of the maxilla resulted in 3 
cases, or 2 per cent. 

Of the 125 patients who were battle casualties, 
one-third returned to duty and two-thirds returned 
to the Zone of the Interior. Of the 25 civilians, two- 
thirds returned to duty and one-third went home. 

Preocrice W. MeRRtrrcLD. M.D. 


be^confined to cases with circumsaibed lesions h 
whtch It is possible to remove the sequestrum «ith- 
out interference with the teeth or alveolar processes 
F racture maybe prevented by imraobiliration of the 
lower jaw, with the oral cavity occluded. In this 
manner a reparation of the bone and iiraitatiofi c! 
inflammatory processes in the soft parts can be 
facilitated. The parenteral use of peniciiiiu is tidi- 
cated^in acute osteomyelitis of dental origin, h 
chronip osteomyelitis the usefulness of penicillin is 
more limited, but the drug is apt to diminish suppur- 
ation and facilitate drainage. After elimination 0! 
sequestra, the combined local use of sulfa drugs anJ 
penicillin suppresses postoperative drainage and 
produces spectacular curative effects. Inasmuch 11 
it is difficult to predict whether an acute process of 
dental origin will terminate in the development o( 
osteomyelitis, parenteral administration _ of from 
800,000 to 1,000,000 units of penicillin is alnuj's 
advisable. 

Since the introduction of modern chemotherapy, 
complications in the form of septicemia or septico- 
pyemia are very rare. Quartz lamps greatly aife\Tate 
the symptoms caused by abscesses and phlegmons. 

JOSEPtJ K. Nawi, M 0 


Jacoby, N. M., andSagorin.L.sOsteomjelitlsefth* 

Jaws in Infancy. Aui. Childk , Land , rw>> 
20; 166. 


Barrera, G.t OsteomyalltU of the Jaws. Thera- 
peutic Suggestions (Osteomlelitis de maxiUres. 
Conceptos sobte tratamients). Areh. see. cir. hosp., 
*945, *5! 784. 


Osteomyelitis of the maxilla is a rare 
about 80 cases having been reported sm« *847. J‘ > 


Osteomyelitis of the jaw may be of hematogenous 
origin and may follow scarlet fever, typhoid fever, 
or Turuncles. In such cases the process is diffuse. A 
circumscribed lesion may follow a fracture or an 
infection of the teeth, usually of the lower molar 
teeth. A periapical osteitis may lead to the develop- 
ment of osteoperiostitis or osteomyelitis. Among the 
responsible bacteria the following must be men- 
tioned: the aerobic and anaerobic streptococcus, 
the staphylococcus albus or aureus, and the pneumo- 
coccus. The spirillum combined with the fusi’forro 
bacillus is usually responsible for the characteristic 
fetor. The leptothrix buccalis and lactobacillus arc 
found less frequently. 

Among the signs and symptoms the following can 
be mentioned: pain in the involved area, tumefac- 
tion of the submaxillary suprahyoid regions and the 
lips, trismus caused by contracture of the levator 
muscles, hypesthesia of the skin of the chin, fever, 
tachycardia, pallor, and profuse perspiration. 

As to the evolution, fistulas may form and, unl^ 
treated, they may create new abscesses. Extensive 
phlegmons may form at the base of the oral cavity 
or in the temporal fossa. Formation of a sequestrum 
may produce a pathological fracture. 

Conservatism is advisable in the treatment of 
osteomyelitis of the jaw. Surgical procedures should 
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Small metallic foreign bodies in the orbit were not 
removed unless an inflammatory reaction resulted; 
larger ones were removed to prevent future trouble. 

In zygomatic fractures, depression of the infra- 
orbital ridge and floor of the orbit resulted in de- 
formity unless the fragments ivere elevated K-itfatn 
the first week. A pack in the maxillary sinus was 
used to hold the orbital ridge and floor in position. 

In fractures of the supraorbital ridge with involve- 
ment of the frontal sinus, the bony fragments were 
replaced, a drain was sutured into place, and the soft 
tissues were approximated. 

In nearly all cases of severe trauma to the orbital 
wall, the eyeball was ruptured or badly damaged. 

Immersion blast injuries were few; atmospheric 
blast injuries were common. In blast injuries, hem- 
orrhages in the vitreous, choroidal tears, and relink 
hemorrhages were present. 

Enucleation or evisceration was done without 
delay when indicated, especially to prevent sympa- 
thetic ophthalmia. 

The results obtained with penicillin and sulfona- 
mide therapy were very gratifying. 

Joshua Zuckeruan, M.D. 

Duke-Eldefi P< M-, and Wlttkower. E.: Psycholog- 
ical Reactions In Soldiers to Loss of Vision of 
One Eye. Bril. Af.J., 1946, i- 155. 

One hundred and two soldiers with loss of vision 
of one eye were studied with regard to the duration 
of their disability, rank, type of enlistment, age, 
marital status, andattributabilityof injury toenemy 
action. The authors discuss the psj’chological re- 
actions of these men to their disability. It was found 
that the type of emotional reaction to the loss of an 
eye is determined by: previous personality, minor 
or no emotional maladjustment, social anxiety over 
dependants, or self-centered, self -pitying anxiety, the 
nature of the disability, the nature of employment, 
and the retention of a blind eye. 

The authors conclude that because the psycholog- 
ical effect of the loss of an eye is out of proportion to 
the actual physical disability, treatment is by no 
means completed with only medical attention to the 
eye. They believe that measures should be taken 
not only to improve the occupational prospects of 
the patient, but also to impress their employers with 
the fact that in most vocations the loss of one eye 
results in only a negligible loss of efficiency. 

Joshua Zucktbman, M.D. 

Scheie, II. G., andllodes, P.J.: Injection of Oxjgen 
into Tenon’s Capsule. Are/i. Ophth , Chic., 1946, 
35: tJ- 

The authors discuss the injection of contrast 
mediums into Tenon’s capsule for radiographic 
differentiation of intraocular foreign bodies froin 
those outside the eyeball. The method is also useful 
for localizing foreign bodies near the lirnits of the 
eyeball and for diagnosing double perforations of the 
eyeball. They recommend the use of oxygen by 
injection into Tenon's capsule. 


The injection of air with resultant external pres- 
sure made immediate surgical intervention hazarJ 
ous (danger of loss of vitreous, and prolapse of the 
iris), especially when the anterior chamber had to be 
opened for removal of a foreign body by the anterior 
route, or for linear extraction of a traumatic catanct 
The injection of carbon dioxide was also tried. It 
was found that air is not absorbed completely ior 
from j to 4 days; carbon dioxide is absorbed loo 
rapidly to be effective as a contrast medium. 

Oxygen proved to be ideal for visualization of tbe 
eyeball. It was absorbed slowly enough to permit 
re-examination, yet quickly enough to avoid the 
risk of escape of vitreous at operation Most of the 
oxygen is absorbed within 4 to 8 hours. 

The technique described by Spsekman is rtcom- 
mended. With a curved 25 gauge needle (attachd 
to a 10 C.C. syringe), inserted from 5 to 6 mm. behind 
the limbus in the upper outer quadrant of the eje. 
6 C.C. of oxygen are introduced slowly to produce 
proptosis. JosKUA Zuckekuan, M D- 


Town, A. E., and Hunt, Af. E.; Penicillin in the 
Aqueous Humor. Am. J. Ophth , 1546, 29: ijn 


Experimental investigation of penicillin concen- 
tration in the blood and aqueous of rabbit! 
monkeys following intramuscular injections sa! 
undertaken, using the Rammclkarop method 01 
assay. Aqueous was withdrawn with a fine hyp<^ 
dermic needle and forty minutes later 
aqueous obtained. In all cases the penicillin contest 
of the aqueous was found to be very low in relation 
the blood level but the secondary aqueous stiesM 
nearly as great a concentration of pemciUm as 


Clinically the experimental work 
massive doses of penicillin are required to prw 
any effective concentration In the aqueous. 

WtuuuA.>I*!W,MD. 


sa Lentls or Retrolental Fibroplasia)- 
Ophth., 194O, 29: r. 

The condition reported by the 
ested as a bilateral congenital lesion m p 
ifants. The basic lesion is a in 

It Mo, of the primary vitreous, .v-nges 

.yperplasia and with or without secon 
onsequent to hemorrhage, opening 
apsulc, and glaucoma. r,., nremali^ 

As a result of the lowered mortality P 
xfants in the past decade, lesions 

ncountered more frequently now. C 

re 4 types, which may coexist or ‘^131108 

I. The typical and most frequent 
• a saucer-shaped, whitish opaque tissue coiJonr 


iaucer-snapcu, iviuv.o.. - 

,0 the posterior surface of the lens. ]] , 

An opaque cornea, greatest central!) 


2. An opaque cornea, greatest 
ually associated with glaucoma^ 

3. A localized area of opaque 

dor surface of the lens at the equator of 
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or in the anterior vitreous, with or without retinal 
detachment. ■ 

4. Remains of the hyaloid system. 

For the associated glaucoma, the authors have 
tried iridencleisis, cyclodialysis, trephining, and iri- 
dectomy with sclerectomy, but iridencleisis appears 
to be the treatment that is most cfTcclive. I'hc lens 
substance can be removed by repeated extensive dis- 
cission, and finally by a central vertical cut in the 
retrolental fibrous tissue with deWceker’s scissors. 

The authors state that the lesion appears to be 
related to hemangioma of the skin of the face, the 
scalp, the body, or the extremities. 

. JOSrrUA ZuCKERMAN, M.D. 

Rados, A. : The Occurrence of Glioma of the Retina 
and of the Brain in Collsheral Lines- in the 
Same Family; Genetics of Glioma. Arck.Ophlh., 
Chic., 1946, 3S; i. 

The occurrence of glioma of the retina and of the 
brain in collateral lines of the same family is dis- 
cussed. The author points out that heredity depends 
on the intrinsic factors, the genes, and extrachromo- 
somal influences. In malignant tumors, with the 
exception of gliomas and neurofibromatosis, heredity 
is of minor importance. Gliomas are relatively tare. 
^Elschnig reported a case of unilateral glioma in a 
girl 2 veats of age, whose 13 year old sister died 10 
years later of infiltrative glioma of the large hemi- 
sphere of the brain. 

In the present article, the author reports the occur- 
rence of malignant growths of the same type in the 
retina and in the brain, in collateral lines of the same 
family— 1 case of glioma of the retina, and i of glioma 
of the brain. The females themselves, who were not 
affected, were the transmitters to a male and to a 
female child, respectively. 

In conclusion, the author states that retinoblasto- 
mas have a hereditary basis and that apparently they 
originate from lesions which are intermediate be- 
tween developmental disturbances and true neo- 
Joshua Zuckerman, Jt.D. 

EAR 

Hipsklnd, M. M.: War Injuries to the Auditory 
Apparatus. Laryngoscope, ig 4 S» 55: 678- 
The records show that $.8 per cent of all patients 
admitted to the One Hundred and Eighth General 
•lospital Suffered from acoustic trauma. The author 
reviews J70 case records of soldiers who complained 
01 impaired hearing caused by explosion, and pre- 
* summary and conclusions. 

. , personnel exposed to the effects of 

, tie noises have demonstrated a tonal dip maximal 
4,090 cycles when tested in a soundproofed room 
vith a standardized audiometer, 
frtn ‘^j'lry incurred in combat, as manifested by a 
f * dip, could be recognized before the speech 
range was affected. The application of 
.1 ,”°^lcdge proved to be a satisfactory basis for 
Classification and ultimate disposition of soldiers. 


Ears with hearing impairment existing prior to 
military service proved to be as vulnerable as normal 
cars, when exposed to the noise of combat. 

No correlation was found between the degree of 
objective eardrum injuries and the degree of hearing 
impairment. 

.Aural battle casualties presented a paucity of 
complaints referable to the receptors for equilibrium 
and, more rarely, diplacusis. Deafness was commonly 
associated with tinnitus. In those patients com- 
plaining of tinnitus only, the maximum threshold 
elevation was at 11,584 cycles. 

A method of detection of malingerers was devel- 
oped. 

Temporary deafness of the left ear, caused by the 
muzzle-blast from the soldier’s own rifle, appeared 
to predispose to combat injuries from explosions 
occurring in the area of the soldier’s left side. 

Hysterical and simulated deafness was not un- 
common. These two types of deafness responded 
well to proper identification and treatment. 

No evidence was found that would indicate a 
“cumulative factor” in acoustic trauma. 

John F. Dewh, M.D. 

Otte, J.t Labyrinthitis (Laberintitis). Rev, dorr., 
IMS. S' 8i6. 

Labyrinthitis is a relatively frequent complication 
of suppuration of the ear occurring in approximately 
1.5 per cent of the cases of otitis media. The propa- 
gation of infection may follow various paths such as 
fcncstrum ovale, vestibulum, semicircular canals, or 
the promontory canal of the facial nerve. Rarely, 
perforation of the eustachian tube may occur. 

A circumscribed and a diffuse form of labyrinthitis 
may be distinguished. If the infection spreads 
slowly, inflammatory adhesions prevent a further 
propagation of the infection and a labyrinthian 
fistula forms. Endosteum is extraordinarily resistant 
to infections, and because of its excellent vasculari- 
zation it reacts intensely to an invasion by micro- 
organisms. All such circumstances explain the 
relatively great frequency of fistulas. A circum- 
scribed labyrinthitis may follow a slow extension of 
the infection responsible for a chronic otitis media, 
especially cholesteatoma, while an acute otitis media 
leads more frequently to a diffuse labyrinthian 
process. 

The author recommends Kopetzky’s classification 
of cliuical forms. 

Profound modifications in the evolution of laby- 
rinthitis arc provoked by penicillin and the sulfa 
drugs. 

The author describes a case of labyrinthitis in 
which an erosion of the external semicircular canal 
was found. This focus was eliminated without pay- 
ing attention to the danger of meningeal propagation. 

In a case of perilabyrinthitis no labyrinthian lesion 
could be found on inspection, but the vestibular 
apparatus was destroyed with the purpose of putting 
an end to the dizzy spells. No postoperative com- 
plications developed. 
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The author describes a case of suppurative oUtis 
media complicated by a diffuse serous labyrinthitis 
and purulent meningitis. The patient was cured with 
penicillin without surgical intervention. The author 
believes that since the introduction of new thera- 
peutic methods, especially the use of penicillin, the 
indications for surgical intervention in labyrin^itis 
have become more limited. Joseph K. Naeat, M.D. 

Leteller, R. V.: Petrositis (Petrositis). Rev. otorr., 

>945.5:236- 

The author reports 4' cases of petrositis. Especially 
interesting was the case in which a wrong diagnosis 
had been made : a boy presented a clinical picture of 
petrositis following a mastoid operation and roent- 
genograms in Stenvers position revealed an osseous 
lesion. However, no pathological changes of the 
petrous bone were found at the operation performed 
according to Lempert's rules. The autopsy revealed 
tuberculous meningitis. 

The main micro-organism responsible for petro- 
sitis is the hemolytic streptococcus. The infection 
usually spreads across the anterosuperior portion of 
the promontory and the peritubal zone. Following a 
mastoid operation, otorrhea and earache persist and 
the pain radiates toward the periorbital and occipital 
regions. A paralysis of the facial nerve may develop 
if the infection involves the anterosuperior portion 
of the promontory. Diplopia is frequent. Deafness 
dizziness, vomiting, and nystagmus may occur when 
the process is accompanied by a labyrinthian irrita- 
tion. Gradenigo’s syndrome is not typical of petro- 
sitis because it may sJso appear in the course of 
mastoiditis, meningitis, or thrombophlebitis of the 
lateral sinus. A gradual disappearance of suppura- 
tion and attenuation of the pains are good prognostic 
signs, while a sudden cessation of ottorhea and the 

f iains should be looked upon with suspicion. A 
atent period has been observed by the author in i of 
his cases. 

Among the general symptoms, asthenia, loss of 
appetite, and subfebrile temperature may be men- 
tioned. A paralysis of the external branch of the 
oculomotor nerve seems to occur in more than half 
of all the cases. Unless there are compliirations in the 
brain or meninges the findings in the spinal fluid are 
negative. Blood examination usually shows a slight 
ieucocytosis. Roentgenography is of considerable 
value although the interpretation of the findings may 
be difficult and the otologist must rely chiefly on 
the clinical picture. 

Asymptomatic petrositis has Iwen described. 
Among the most frequent complications, meningitis 
and septicemia must be mentioned. 

The differential diagnosis should consider osteo- 
myelitis of the petrous bone, thrombophlebitis of the 
lateral sinus, labyrinthitis, and tuberculous menin- 
gitis. As to the clinical forms, the following tsrpes 
may be distinguished according to the location of the 
infection: basal and apical petrositis, and panpet^ 
sitis. Congestive and suppurative forms may be 
distinguished. 


As to the evolution of the process, a spontaneous 
recovery may occur, or the condition may becorc 
chronic. Spontaneous perforations may develop and 
reach the contents of the skull, the phary-nr, or tfie 
carotid canal. 

Chemotherapy apparently does not prevent tie 
spread of the infection and therefore sutget)' is 
unavoidable. The author has been using Lempert's 
operation with great success. If patients who ban 
undergone a mastoid operation complain of perior- 
bital pain, a careful search for fistulous tracts at tie 
base of the petrous bone is indicated. Unless tit 
process is located at the apex of the petrous bone, a 
complete petromastoid operation will cure the 
petrositis. Joseph K. Naiat, M D. 


Smith, A. T. : Clinical Use of Penicillin In Infections 
of the Ears, Nose, and Throat. Arch. Oiohfj 
Chic., 1946, 43: 12. 

The author reviews his experience with the ute ol 
penicillin in the treatment of ear, nose, and throat 
infections at the U. S. Naval Hospital, Portsmoulb, 
Virginia, since 1943. 

There was no response to penicillin in the cases of 
patients with chronic suppurative otitis niedi_a;hciw- 
ever, in acute suppurative otitis media, which 
due to peniciUin sensitive organisms in nearly aU 
cases, the response to systemic treatment was prompt 
and often dramatic. , . 

In cases of mastoiditis with compfications reqcir- 
ing mastoidectomy, penicillin played an important 
part in recovery, and in the rapid healing of 

Acute multiple sinusitis responded favorably w 
systemic therapy, and surgical work was 
reduced. It was difficult to determine the value 
local therapy in maxillary sinusitis, The geaen 
impression was that a combination of V, 

local treatment was better than the use of ei 
method alone. In chronic sinusitis with . 

tions, it was not clear that penidllm was an aid t 
usual local treatments and operative 

Penicillin was valuable in the treatment ol 
follicular tonsillitis, but was not of value m the 
ment of rheumatic fever and inff^^tious mon^ 
sis. It was of value, however, m the 
Ludwig’s angina and cellulitis, and m r^cl 
pUcating dental surgery. In cases of ost®o®> ^ 
the mandible, surgical treatment also was ^ 

JohnR.Ld.t)SAY,Mi^- 


NOSE AND SINUSES 

allomon, F. T., and 

Produced in the Nasal ^^ 4 *?*^* ^ 

Normal Mice by Prolonged *, 
tJon of Some Solutions 

mlde Compounds. Arch. Olohr., Cbic, 94 

The authors carried out a senes 
ice, to determine the histological tfce 

the nasal mucous membrane f ® ® ^imior.i 
olonged local administration of se\erai . 
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containing sulfonamide compounds. The solutions 
were dropped into the nose twice daily and the 
animals were killed at various periods A 3 per cent 
solution of propylene glycol alone (pH 5.4) had no 
detrimental effect on the mucosa, nor did an isotonic 
solution of sodium chloride produce a detrimental 
effect. Three per cent sulfathiazole in propylene 
glycol (/>H s.i) produced only a slight inflammatory 
reaction Two per cent diasone in propylene glycol 
(^H 4.8) caused considerable inffammation of the 
mucous membrane with moderate alteration of the 
olfactory layer. These changes increased when treat- 
ment was prolonged. The addition of 10 per cent 
sodium bicarbonate to 3 per cent diasone in propy- 
lene glycol (pH 8.8) produced increasing inflamma- 
tory reaction. Other preparations of diasone, 
succinyl sulfapyrazine, and a commercial preparation 
containing desoxyephedrine and sodium sulfathia- 
zole in aqueous solution (pH g.a) showed similar 
marked inflammatory reaction in the mucosa, fol- 
lowed by a slow return to normal after the treatment 
was ended. The 2 per cent diasone solution with a 
below s caused much greater damage than the 
alkaline solution with 8.8. 

John R. Lindsw, M.D. 

Wolf, G. D.j Colloidal Nasal Tamponades. J.Am. 
if. Ass., 1946, 130: J73. 

The use of nasal tamponades saturated with a 
solution of mild protein silver in nasal therapeusis is 
discussed. 

Although this method of therapy has been widely 
used, there is no unanimity of opinion as to its value, 
recognized authorities expressing divergent opinions. 
Direct scientifle proof of its value has not been 
demonstrated. 

The effectiveness of colloidal silver is said to be 
due to its immediate irritant properties, resulting in 
stimulation of the flow of mucus, and a subsequent 
mild antiseptic effect which is in proportion to its 
free silver ions. The strong protein silver group, 
according to “New and Nonofficial Remedies,” is 
most effective, but is slightly irritant and stimulant, 
while the mild silver protein salts (U.S.P.) act largely 
as a demulcent and a detergent through the dis- 
lodging of pus. 

Physiologic studies show that the nasal and sinus 
mucosa is covered by a thin film of mucus which is 
swept along by ciliary action to the nasopharynx and 
eventually reaches the pharynx and stomacK This 
provides a natural defense for the upper respiratory 
tract a^inst infection. Ciliary action is not neccs- 
^ided by the use of antiseptics, 
while scientific evidence suggests that colloidal 
Silver has no value in nasal therapeutics, the author 
lias found the use of nasal “packs” to be of value in 
a selected clinical group. 

were of no value in purulent sinusitis, or in 
ne presence of physical obstruction, such as deflected 
eptum, h>’pertrophied turbinates, and polypi, or in 
isrgic patients. A group of patients, usually plc- 
^onc in type, was found, however, who complained 


of vague headaches, nasal stuffiness, and discharge, 
and who experienced marked relief after treatment 
with 10 pet cent colloidal silver solution on packs. 

Prolonged use of nasal tampons for treatment of 
chronic sinusitis has no place in nasal therapy. 

JoiTN R. Lindsay, M.D. 

MOUTH 

Waldron, C. W., Peterson, R. G., and Waldron, C. 
A.; Surgical Treatment of Mandibular Prog- 
nathism. J. OralStirg., 1946, 4: 6r. 

In approaching the problem of mandibular prog- 
nathism, a careful and thorough diagnostic study 
of the individual case is essential. The history 
should include any deformities in parents or other 
members of the family, and the presence of naso- 
pharyngeal obstruction in the patient, which may 
have caused voluntary protrusion of the lower jaw 
in an effort to secure an adequate airway. Photo- 
graphs, x-rays of the jaws, dental examinations, and 
duplicate. impressions and casts of the upper and 
lower teeth with bite recordings should be made. 

By matching the lower cast with the upper cast, 
a preliminary estimation of the occlusal relationship 
after surgical replacement is usually possible. It can 
then be determined whether orthodontic treatment 
of the upper or lower teeth of both arches is indicated 
before or after surgical repositioning. Also, a careful 
study of the casts may indicate whether excising 
sections of the body of the mandible or osteotomy of 
the rami is the operation of choice. To facilitate in 
this planning, a special mount or articulator for the 
casts is used (Fig. i). 

The operative method employed is selected accord- 
ing to the needs of the individual case. In many the 
desired correction may be obtained by excision of a 
section of the body of the mandible in the retromolar 
region, either unilaterally or bilaterally. The pre- 
determined length of bone is removed under direct 
vision through a submandibular approach, preserv- 
ing the alveolar nerve if possible, and the bone ends 
are fixed in approximation with silver wire. Immo- 
bilization of the j'aws is maintained by interdental 
wiring for a period of 8 weeks. 

In some cases examination of the casts will indi- 
cate that occlusion would be better established by 
means of diagonal osteotomy and resection of a 
previously estimated amount of bone from the ramus 
Just above the angle of the mandible, or by horizon- 
tal division of the ramus and wiring of the fragments 
after setting back the lower fragment the desired 
distance. Approach to the ramus is made through an 
incision placed i cm. behind and slightly below the 
attachment of the lobe of the ear, and extending 
downward for a distance of inches in a line 
parallel with the posterior border of the ramus. The 
parotid fascia and gland are bluntly disected to ex- 
pose the periosteum along the posterior margin of 
the ramus. Transverse sectioning of the ramus is 
made no lower than K inch below the mandibular 
notch in order to avoid injury to the inferior alveolar 
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Fig. I. Diagrammatic plan of the articulator we are 
using for preopetative study of the procedure to be carried 
out. Measurements in the vertical plane fronf A to A*, B 
to B', C to C‘, are checked on the repositioned cast to de- 
termine the elevation or depression of the anterior or 


vessels and nerve. Fixation is attained by wiring of 
the fragments and by intraoral wiring. In edentu- 
lous patients it may be necessary to resort to some 
form of external fixation. In special instances, such 
as coexistant cleft palate deformities, the operative 
correction of the mandibular deformity is planned in 
conjunction with dental or prosthetic work on the 
maxilla. „ , 

In the authors’ series there was usually seepage ol 
parotid fluid from the incisions, lasting from j or 4 
days to as long as 23 days. In a few cases partial 
facial paralysis developed, in no case occurring 
bilaterally, or persisting permanently. These dis- 
advantages, however, are considered less trouble- 
some than those encountered when an intraoral 
approach is used, since better visualization of the 
operative field is attained and the wounds are not 
contaminated by the oral cavity. Local anesthesia 
is preferred because of the hazards of vomiting after 
cencral anesthesia when the jaw's arc wired 

The improvement attained in facial appearanw, 
function of mastication, and mental attitidc of the 
patients in a series of some 5° cases has been most 
gratifying. Josiu>b J. McDonalp, M.D. 

Wiser. 11. J.. and McAfee. M. F.: 

Face and Neck in War Casualties, S. ^av. 

if. Bull., 1946,46: 57- 

This is a report of neck and face injurira treated 
aboard a hospital ship. The urgent 
countered in injuries of the head and neck are sh^, 
hemorrhage, and respiratory distress. Any iroik 
which dW not come under the urgent cla^cation 
was postponed until the patient had 
examined and his condition evaluated., n J’^rmuch 
24 or 48 hours the patient was invariabl> 
better condition for anesthesia and surgery. During 



c 


posterior teeth indicated to obtain the, best 
sion By these determinations, an estimate may « ^ 
of the necessity of a diagonal section of the ramus 
than section through the horizontal plane. 


this period, no attempt was made to eive 
fluids by mouth, feeding being entirely bj; the miB 
venous route. A nasal feedmi; j"®? vu 

soon as the patient’s condition allowed-, A B g 
protein liquid feeding every hour proved satisfactor • 
renicUlin, 20,000 units every 3 hours, was |»ea 

'^ThelLrse ol a bullet as KSp 

of entrance and exit did not nsJiittrS 

caused was limited to «« 
explosive force m passing through,the tiMue » 
serious remote damage in many >'’***, ’J 
and fluoroscopic e.Tammation '“Aics 

assistance in locating and removing Srf 
Perforation of the esophagus sho^d be 
in all cases in which the Uo’ni 0^ , feeding bJ' 

injured. Restricting fluids by and fading 
tube is a good policy for all . Daroagf 

damage to the esophagus is su5P«tei ^ 
the large vessels of the neck {^foreign 

matter how small the point of cntranc 

emphasized that obvious facial 
be associated with cord damage, inju ) pf the 

trachea, pharynx, ^ophjE'^f’ If thateur^ 
head and neck. It is well «tabbshed also^ ^ ^^1 
severe facial fracture should be ^n.ider 
skull fracture until prov^ j r ‘lUffstheaccefteJ 
Thetreatmentoffaaalwoundsfolo th 
pattern of treatment 

^re without drainage should ^{j}, drain*!^ 

necessary to remove been close^l i" 

on practically every* case \yhic f ah**'’; 

this manner before the ^-uh drainJ^ 

ship. Approximation ‘h': ' 

after careful cleansing a***? possible, » 

was done as soon as possible, \\henese t- 
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pressure dressing was applied. Dirt, powder marks, 
or other pigmented material required careful removal 
from facial wounds. The use of a stiff scrub brush 
and soap are frequently necessary. 

It is often possible, by early repair of facial wounds, 
to shorten a patient’s hospitalization by many 
months. In a high percentage of cases of soft tissue 
wounds of the face, there was associated trauma to 
the bony structures. Practically all fractures were 
compound and comminuted. There was always a 
considerable amount of shock in this type of injury. 
Dyspnea was often present and caused the patient 
much discomfort and apprehension. Tracheotomy 
was frequently performed in these individuals. In 
severe injuries it is not considered advisable to 
attempt fixation of the jaw fragments, elevate the 
malar bones, or attempt reduction of the nasal bones 
until the condition of the patient has stabilized, 
usually after from 48 to 72 hours. Early manipula- 
tion adds to the shock of the patient, excites hemor- 
rhage, and increases the danger of meningitis. Arch 
bars with rubber band traction were used for the 
reduction and fixation of fractures of the maxilla and 
mandible. 

It can be readily seen that no rule can be set down 
to govern early treatment of all types of facial frac- 
tures encountered in war casualties. In the event of 
ihinorrhea a minimum amount of manipulation was 
done. Both penicillin and sulfadiazine were given in 
all cases in which there was believed to be immi- 
nent danger of meningitis. 

Frederick W. Merruteld, M.D. 


Director of the Institute of Radium: Cancer of the 
Oral Cavity; Its Location and Frequency. 
(Cdnceres de la cavidad bucal, localizacI6n y 
frecuencia). Arch. cub. cane., 1945, 4: 238. 

During the period from 1924 to 1944, 1,329 pa- 
tients with cancer of the oral cavity had been treated 
at the Radium Institute in Cuba. The cases were 
distributed as follows: Hps (486 patients), tongue 
(317), palate (206), tonsils (159), gums (72), base of 
the mouth {47), and cheeks (42). Cancer of the 
palate, tonsils, and base of the tongue was responsi- 
ble for 33 per cent of all cancers of the oral cavity. 
On the lips the cancer was more frequently located 
in the center than on the sides. Cancer of the lips 
was encountered in 37 per cent of the total material. 

The upper aspect of the tongue was affected much 
more frequently than the lower, and the base of the 
tongue was involved in a much greater number of 
cases than any other part of the organ. Cancer on 
the lower aspect of the lips was rare. 

Of 206 cancers involving the palate, 152 were 
found on the soft palate or the pillars, and 54 on the 
hard palate. The uvula was involved in 44 instances. 
As to the tonsils, in many cases it was impossible to 
determine whether one was dealing with a primary 
carcinoma or a tumor spreading from the pillars or 
the pharyngeal wall. 

The upper gums were the site of cancer twice as 
often as the lower gums. The middle third of the 
inner side of the cheeks was invaded by cancer more 
frequently than any other portion. 

Joseph K. Narat, JI.D. 
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BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 

Morrison. L. R., : Hlstopathologlcal Effect of Anoxia 
on the Central Nervous System. Arch. Neur. 
Psychial., Chic., 1946, 55 i. 

Damage to the nervous system as a consequence 
of anoxia has been produced in many ways, but most 
of the investigations dealing with this subject have 
borne but slight relation to the problem of aviation. 
The purpose of the present investigation was to 
determine whether histopathological alterations were 
produced in the central nervous system after re- 
peated, sublethal exposures to an atmosphere defi- 
cient in oxygen; to measure the amount of oxygen to 
which the nervous system was exposed; and to 
correlate that amount, if possible, with the nature of 
the histopathological process. The extensive use of 
high-flying airplanes in war, with its accompanying 
hazards of failure of the oxygen supply, jumps from 
high altitudes, and the possible cumulative effect of 
the chronic day by day exposures to fatigue and 
anoxia, makes the need for such an investigation 
imperative. 

The different conditions under which anoxia of the 
nervous system has been produced may be grouped 
under the classification of anoxias as suggested by 
Baicroft, or by Peters and Van Slyke: (i). anoxic 
anoxia is characterized by low oxygen tension of the 
arterial blood, so that the hemoglobin does not have 
its normal degree of oxygen saturation; {*). anemic 
anoxia is a condition in which insufficient amounts 
of hemoglobin are available for oxygen transport 
even though the oxygen tension is normal; (3). stag- 
nant anoxia is the result of defective clrcuUUon of 
the blood during which the tissues fail to receive an 
adequate supply of o.xygen even though the arterial 
blood contains sufficient oxygen in the proper degree 
of saturation; (4). histotoxic anoxia occurs when the 
tissue cells themselves are unable to utilize oxygen 
even though it is available in the arterial blood. 

The authors then describe the materials and meth- 
ods used in making their experiments, and review the 
pathological examination of 25 dogs and 10 inonke>'s 
subjected to varying types of anoxia. The brains of 
these animals were studied both grossly and micro- 
scopically, and the report includes a great number of 
photomicrographs showing the changes of the cell 
structures in different portions of the brain. 

A summary of the findings may be given as follows: 

Twenty-five dogs were exposed daily to atmos- 
pheres of low oxygen concentration at the pressure 
of sea level, and 10 monkeys were similarly exposed 
in a decompression chamber. The oxygen content of 
the arterial blood was measured in the dogs. Histo- 
logical studies were made of the central nervo^ 
system of all of the animals and of the adrenal glands 
of the dogs. 


_ It was found that a single, sudden exposuK to i 
simulated altitude of 32,000 feet (10,000 meters) for 
25 minutes was_ capable of producing extensive 
laminar necrosis in the cortex of the monkey. 

With repeated exposures to mild hypoxia, itoas 
observed that the first histological changes occurred 
in the cell bodies of the cortical gray matter. They 
took place at a level of about 12 or 13 volumes per 
cent of oxygen in the blood if the exposures were long 
enough and were repeated often enough. 

When the percentage of oxygen was reduced still 
lower, to about 10 volumes per cent, and the number 
of exposures was increased, the white matter also 
became involved and presented a pattern of demyeli- 
nation in the corpus callosum, the centrum semi- 
ovale, and the adjacent fingers of subcortical white 
matter which, in the cases of more severe anoxia, 
suggested a resemblance to Schilder's disease. 

Aside from the lesion of the white matter, frank 
necrosis was usually found to occur, but only after 
episodes of anoxia sufficiently severe to produce the 
cessation of respiration. 

The frontal lobe was most often involved and the 
temporal lobe least often. The cerebellurn was more 
frequently affected than the basal ganglia, and the 
spinal cord and medulla were unaffected by any 
degree of anoxia compatible with life. An oxygen 
level of 4 or 4.5 volumes per cent was about as low as 
a dog could tolerate. Respirations quicUy «8sca 
below that level. The adrenal glands showed in- 
creased cortical activity. Paul JlEERziL, M D 


Wilson. 11. M., and Lutz, W. G.: Lesions of the 
Aqueduct of Sylvius. Radioloiy, 19461 4oi >3*- 
The first case of congenital occlusion of the aque- 
duct of Sylvius was reported by Hilton m 1847- 
Pancoast, Pendergrass, and Schaeffer have statw 
their classic work, “The Head and Neck in 
Diagnosis”, that of all of the lesions rewaled oy 
ventriculography, those obstructing the aque 
are the most difficult to diagnose. T'vming emp 
sized the danger of being ^sled by inadcq 
visualization of the aqueduct and fourth vc 
and discussed the hydrodynamics involved m h 
these structures with air. . . .1 

Complete replacement of the cerebrospin 
with air is seldom possible by Tk* 

IQ the presence of a blocked ventricular sy^stem. 
difficulties encountered are largely 
involve positional occlusion of the system- 
roentgen diagnosis is dependent ^ no'itive 

visualize the aqueduct, together with the P - . 
findings of obstructive hydrocephalus: nan 2; 

(1) symmetrical dilatation of 

(2) dilatation of the foramina of of the 

tion of the third ventricle; and (4) j{,ese 

aqueduct rostral to the point of Msi- 

criteria may be established by conxent 


22 



SURGERY OF THE NERVOUS SYSTEM 


tioning in most cases in which an adequate replace- 
ment of fluid by air is ejected by the neurosurgeon. 
In some cases, however, the superimposed bony 
Structures of the cranium, or air in dilated lateral 
ventricles may obscure the region of the aqueduct, 
which necessitates the use of body section roentgenog- 
raphy. Midline lateral laminagraphs will give clear 
visualization of the aqueduct and the third and 
fourth ventricles in such cases. In -all instances of 
failure to visualize the aqueduct or the fourth ven- 
tricle by conventional roentgenography, lamina- 
graphs in both the lateral and frontal projections 
are taken. 

The authors discuss the use of heavy opaque 
media and state that they are not regarded favor- 
ably. Definite localization of the site of obstruction 
in obstructive hydrocephalus is of paramount impor- 
tance, A surgical decision to explore the lesion above 
or below the tentorium may rest largely upon 
ventriculographic findings. In reviewing their 
ventriculographic studies in cases of obstructive 
hydrocephalus, it was noted that rotation of the 
third ventricle on its horizontal axis occurred in a 
number of instances of subtentorial tumor. In order 
to evaluate the significance of this finding a group of 
cases of obstructive hydrocephalus was testudied. 
A line was drawn along the base of the anterior fossa 
and a second line was drawn from the anterior 
cUnoid process to the suprapineal recess. The meas- 
ured angle included between these lines was noted 
in two groups of proved supratentorial and infraten- 
torial tumors, respectively, and in a control group of 
normal nneumoencephalograms. It was found that 
the angle was usually 140 degrees in normal air 
studies; it was significantly decreased in cases of 
infratentorial tumors, and was usually increased in 
non-neoplastic obstruction of the aqueduct above 
the tentorium. 

The authors report ii cases of neoplastic stenosis 
and 3 cases of non-neoplastic stenosis. The theories 
of both geneses of non-ncoplastic stenosis arc re- 
viewed. The role of nutritional deficiency as an etio- 
logical factor is discussed in line with recent experi- 
mental evidence. Paul Merrell, M.D. 

^\alte^, W. ,G., and Dovey, V. J,: Delimitation of 

Subcortical Tumors by Direct Electrography. 

Zancel, Lond., 1946, ajo: 5. 

It is not surprising to sec that elaborations and 
additions to the recent science of electroencepha- 
lography arc already beginning to appear. The 
authors have created a device for direct measure- 
ment of electrical potentials of the brain, “electrog- 
raphy,'* which consists of an insulated electrode 
which is passed into the brain at operation much as 
any ordinary ventricular canula would be manipu- 
lated, in the effort to locate subcortical lesions by the 
change from normal to abnormal brain wave pat- 
terns. A graph is obtained in very much the same 
^■ay as in ordinary electroencephalography. Several 
wse histories are* recorded to demonstrate the use- 
lulncss of this Httle machine. 
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The greater immediate possibility of th’e pro- 
cedure is the fact that it offers a method for the more 
thorough physiological exploration of the normal 
intact brain and its electrical activity in the various 
regions of a subcortical location less accessible to 
indirect electroencephalography. As the authors 
have pointed out, it may aid in the e.xplanation of 
some of the incompletely understood phenomena of 
indirect electroencephalography. 

John Martin, M.D. 

Freeman, W., and Watts, J, W.s Prefrontal Lo- 
botomy. A Survey of 331 Cases. Ant. J. 3 /. Sc., 
1946, 2tt: t. 

The surgical treatment of certain types of mental 
disturbances is possible because of the demonstration 
that patients may survive and be apparently well 
despite the loss of a considerable portion of their 
prefrontal lobes. Its success rests upon the theoreti- 
cal consideration that it interrupts long established 
synaptic pathways which have resulted in unsatis- 
factory emotional behavior. Results in the “best” 
cases show very little impairment of intelligence as 
measured by tests employed, and further inquiry 
into the functions of the prefrontal lobes was stimu- 
lated. Fundamentally, it is believed that the frontal 
lobes subserve the functions of foresight and insight, 
particularly as related to the self. 

The authors conceive the psychosis in the terms of 
Egas Moniz; namely, the pathological stabilization 
of synaptic patterns among various cell groups, par- 
ticularly in the frontal lobes. With the development 
of fixation of the psychosis, they suggest that there 
occurs, through the process of facilitation, the in- 
clusion of a progressively larger number of cortical 
cell population into the pattern of behavior. They 
believe that the spread of the psychosis is in a pos- 
terior direction. .At the present time they are in- 
clined to the working hypothesis that the results of 
the operation depend upon the number of fibers 
severed in the anterior thalamic peduncle, and they 
endeavor to place the incisions so as to strike the 
proper balance between the abolition of the disal ling 
psychosis and the prescn’ation of the capacity for 
productive work. The more severe the psychosis 
and the longer it has been established, the farther 
back, and deeper, they make the incisions. The 
operative procedure for prefrontal lobotomy is 
briefly described. 

Of the 331 cases subjected to this procedure, the 
authors report the results as follows: 

Good, 52 per cent; fair, 32 per cent; poor, 13 per 
cent; and deaths, 3 per cent. Of the 260 living pa- 
tients in June, 1945, who have survived from 6 
months to 9 years, 30 arc regularly employed, 8 are 
partly employed, 22 are keeping house, and 17 arc in 
hospitals. The authors emphasize that the pro- 
cedure should not be performed except in those cases 
in which more conservative procedures have failed, 
but that it should not be delayed until too much de- 
terioration has occurred. The most favorable re- 
sults have been obtained in obsessive tension states, 


24 INTERNATIONAL ABSTRACTS OF SURGERY 


with or without compulsions, in hypochondriasis, 
intractible psychosomatic conditions, and in agi- 
tated depressions. Less satisfactory results arc ob- 
tained in schizophrenias, although as long a« the 
patient is fighting his disease there still remains the 
possibility of satisfactory modification of his be- 
havior. Alcoholism, paranoid states, and psy- 
choses with organic brain diseases 3-ield rather poor 
results. John \V. Erao.v, AI.D. 

Turner, E. K.t Purulent Meningitis of Infanc>- and 
ChlldliQod; A 12 Months’ Survey o{ the Results 
of Treatment with Penicillin. Med.J. Amlralia. 
194b, 1; 74. 

The author summarizes her methods of treating 
purulent meningitis and the clinical results obtained 
in a series of 54 bacteriologically confirmed cases. 
There were sq cases of meningococcal meningitis, 15 
of pneumococcal meningitis, 7 of streptococcus 
hemolyticus meningitis, and 3 of staphylococcus 
aureus meningitis. The ages of the children ranged 
from 6 weeks to 12 years, the largest number being 
under 6 years of ace. 

The cases were divided into 3 groups on the basis 
of the acuteness and severity of the meningitis. 
^\^3en the clinical findings indicated a subacute form 
of the disease, the patients were treated entirely with 
the sulfonamide drugs unless an unsatisfactor>' 
clinical response necessitated the supplementary use 
or substitution of peniciUin. 

Sixteen patients treated only with sulfonamides 
recovered. 

When the history and clinical findings indicated 
the presence of a hyperacute or fulminating menin- 
gococcal meningitis either with or without meningo- 
coccemia, the intrathecal administcatioa of penicillin 
was employed. In this second group were also in- 
cluded those cases of pneumococcal, streptococcal, 
and staphylococcal mcningitides. An initial dose of 
from 10 to 20,c>oo units of peniciUin was administered 
by the intrathecal route upon establishment of the 
diagnosis and repeated once daily for an average of 

4 da^’s. 

Penicillin was administered both intravenously 
and intramuscularly to control the meningococcemia. 
In addition, sulfonamides were given by mouth. 
Fourteen fulminant patients with meningococcal 
meningitis so treated recovered. Fifteen with pneu- 
mococcal meningitis were treated by the combination 
of intrathecal penicillin and oral sulfonamides, 8 
recovered and 7 died. Of 7 with streptococcus 
hemolyticus meningitis so treated, 3 recovered and 

5 died, and all 3 patients with staphylococcus aureus 
meningitis recovered. 

The author believes that cases of fulminating 
meningococcal meningitis and other purulent types 
of meningitis demand the intrathecal adroinktm^ 
of penicillin. It should be combined with oral admin- 
istration of the sulfonamides. No tocic eflecls were 
observed in this series following the instillation of 
peniciUin in the spinal cord. 

Lavtience M. WEissracE*. JI.D. 


SPINAL CORD AND ITS COVERIITGS 


Ver Brogghen, A.: Eitradural Spinal llfmorrha^. 
Ann. Siiri; 1946, 123: 154. 


\cfy rarely a case of spinal cord injur)- seen in 
which the onAct of paraplegia is gradual overanfrio.! 
of a few hours. When the paraplegia is completiM 
sensory level is also distinct. Operation at the 5i'.{ 
suggested by the level and the paraplegia may dir- 
close a localized extradural spinal hemorrhage, the 
removal of which may lead to complete rccowrj'. 
Although the author has been aware during the last 
i^ years that the possibility of such a case tisstwl, 
he had never encountered one and on consuhii)| the 
literature there was very little es-idenee that such* 
case had been encountered by anyone else eicrpt *s 
a rarity. 

The case was that of a 75 year old, w bite male riiih 
an old Marie-Stniempcll's disease of the spine, who 
fell on his buttocks from a height of 4 or 5 feet, and 
who during the course of the next 2 hours developed 
a paraplegia. Spinal puncture was impossible and 
roentgenograms revealed only Maric-Struemptirs 
disease The sensory- level was ever the hands »ra 
corresponded more or less to the sixth or seventb 
cervnea! segment. Operation was performed 6 hours 
after the iniur>- and a localized extradural hewor- 
fhage was discovered beneath the swenth KriTCil 
lamina posteriorly and in the midline. .Th» t'ot 
measured 4 by 2 by i cm. Over the period 
next month the patient made rapid progress. *« 
sensory level disappeared in 3 or s days ami 
ments returned to the legs in 3 or 4 da>s- 
w'eeks, he was returned home, and after a penod « 
a few more weeks he resumed his usual occupation 


and was apparently normal. 

■nierc is a short review of the 
lean literature on this subject. 


English and .Ituff- 


Asenjo, A.. Contreras, M., and 

Intrasplnal Lipomas {Lipomas iBtra«pio»» 
Arc/i. soc cir. hasp., 1945, *5= 71i- 
The author was able to coUect'from the litenturr 
not more than 3S cases of spinal hpomas- y j 
intrasplnal tumors removed at the 
for Neurosurgery and Neuropathology, ® ’ 
Chile, 7 were lipomas, one being 
the other cxlramedullao'- Intrathecal, 
lilKimas wxrc not considered. The 
tumor was found in an infant i 
large tumor originating in the second cc - «^ 
meat was removed, but the child died fo / .,j 

laminectomy. The intramedullary Iipoma , ^ 

in a man aged 44 years. This patient i^ovewdat ^ 
the operatmn. In both cases signs of comp 
the spinal cord were present. jucioscd. 

While lipomas in the brain «nnot be 
those in the spinal cord can be recogni^ 
symptoms of compression of the " tif 

great majority ol cases the Tbr 

midline of the posterior aspect of 
cerviiMthoracic region is most frequent. 
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There is a general consensus of opinion that 
Jiponias arc always of congenital origin. They fre- 
quently coexist with certain malformations, such as 
spina bifida, meningocele, meningomyelocele, and 
cutaneous lipomatosis. 

Myelography after lipiodol injection is of inestim- 
able value in the diagnosis. JosErit K. N.arat, M.P. 


SYMPATHETIC NERVES 

Fontaine, R., and Eck, F.: The Usefulness of Low 
Lumbar Sympathectomies In Surgery of the 
Obturator Nerve as an Auxiliary Method In 
the Treatment of Spastic Paraplegias In Pott’s 
Disease (De I’utilile des sympathectomies lombaires 
basses accociees aux traitement des paraplegics spas- 
modiques). Rev. cJtir., Par., 1945, 64: 161. 

Pott's disease with spastic paraplegia offers a 
much better prognosis than the flaccid type of case. 
Sympathectomy is valuable only in association with 
the basic orthopedic and medical treatment. 

Surgery is indicated only when paraplegias persist 
after the general condition has become excellent and 
the sedimentation rate is nearly normal. Laminec- 
tomy and bone graft constitute the treatment of 
choice. The lower lumbar sympathectomy is prefer- 
able to the higher one as it can be easily combined 
with surgery of the obturator nerve. The surgery of 
the nerve consists either in crushing and alcohol 
injection or, in extreme spasm of the adductors, In 
resection of the ncr^’e. Wejujer M. Souarz, M.D. 

Crutcher, R, R.: Sympathectomy for Ischemia Fol- 
• lowing Femoral Artery Ligation. /Inrt. 

1946, 133:304, 

The author, apparently working in a general hospi- 
tal m the Italian theater of war, discusses his 
experiences with $ patients who had sustained tran- 
section of the superficial femora! artery below the 
profunda femoris branch. 

One patient was returned to duty 3 months later 
^ffering only from slight intermittent claudication. 
Three patients were subjected to lumbar sympa- 
thectomy 2 months after wounding because of per- 
sistent coolness of the affected foot, deficient acral 
pulsations, and intermittent claudication on 
walking short distances due, the author believes, to 
persistent relative ischemia of the leg muscles. In all 
3 patients the ability to walk without pain was 
improved, as were the color and warmth of the foot. 

One patient had a lumbar sympathectomy per- 
lornied at the time of the initial surgery and ligation 
01 the femoral artery because the leg was cyanotic 
and pulseless. One wonders, however, in this case 
why procaine injection of the sympathetic chain was 
not performed instead of sympathectomy since the 
'^scular phenomena appeared to be only an acute 
vasospasm associated with injury to the femoral 
arterj-. ^ 

m the 3 cases in which late sympathectomy was 
tK *^i-^**^ for persistent intermittent claudication, 

c clinical results were good and the patients evi- 


dently benefited^ at least the period of hospitaliza- 
tion was materially shortened. 

Sympathectomy has a place in the late treatment 
of patients who present persistent vascular phenom- 
ena following injury of the major vessels. 

Laurence M. Weinberger, M.I). 

Southworth, J. L.: The Role of Sympathectomy In 
the Treatment of Immersion Foot and Frost- 
bite. N. England J. 2/., 1945, 233: 673. 

The clinical syndrome of frostbite, and its more 
specialized form, immersion foot, which occurs after 
prolonged exposure in water, is of great military im- 
portance. Sixteen cases of immersion foot and 7 
cases of frostbite from the U.S. Marine Hospitals at 
Staten Island, New York, and Savannah, Georgia, 
are presented. 

Pathologically, changes begin with endothelial 
damage of the small vessels and proceed to tissue 
necrosis and nerve fiber degeneration. An important 
role is played by secondary infection. Many of the 
sequelae are caused by subsequent fibrosis. 

Initially, analgesia and numbness of the extremity 
are manifest. With the return to a normal tem- 
perature, redness, edema, ccchymoses, pain, and 
bleb formation occur. Brownrigg has divided frost- 
bite into first, second, and third degree types, 
Frostbite of the first degree is characterized by 
ecchymosis of the ankle and leg, hyperemia, and 
bleb formation; it follows a fairly mild course and 
leaves little or no disability. The second degree type 
superimposes some tissue death of the distal parts 
which may later require amputation. Seventy-five 
per cent of the patients have residual complaints of a 
ncuritic or vasospastic nature plus the disability of 
the amputation. Third degree cases are those with 
gangrene of the deeper tissues, and amputation 
above the ankle is the rule. Later complications are 
rare except for the handicap resulting from amputa- 
tion. 

Early treatment consists of cooling the involved 
part. Sulfonamides and penicillin are given, as well 
as potassium permanganate soaks in cases in which 
dermatophytosis is present. When amputation is 
necessary', the author uses refrigeration anesthesia. 

Late manifestations are disturbances in cutaneous 
sensation, inadequate circulation, and pain. The 
sensory changes range from anesthesia through all 
modalities, to dissociation of touch from pain and 
temperature. Near the area of anesthesia, hyperes- 
thesia is present. Usually these symptoms disappear 
within from 3 to 12 months, but they may persist 
longer. Discomfort in walking, and frequently 
trophic, jNjrforating ulcers secondary to other trauma 
but dependent on disturbed sensation, occur. 

Inadequate circulation varies from case to case, 
according to factors at present obscure. This is 
manifested by hyperhidrosis and cold, wet, pallid 
feet which become cyanotic and mottled with ex- 
posure to cold. Less frequently intermittent claudi- 
cation is present fora period. Sometimes in 12 to 18 
months after the immersion foot or ftoslbiic has 
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Ixrcn su'taini-il, the sUin becomes thin, atrophic, red, 
and Kli<trnin):. l*ibrn«is takes place with decrcaseil 
agility of that part and amputation may l>e neces- 
sary. The chief disability of immersion f«n»t is pain 
with walking. This is fh-ep <cate«f, «lun, and aching. 
Often ncuropsychialric symptoms are precipitated 
by frostbite, anil these may be more im|iortant and 
severe than tho<e due to eiposurc to cohl. 

Repeated sympathetic blocks have been olxcr\-c<l 
to hasten the healing of “civilian" frostbite and has-e 
no deleterious effects. The author’s study b con- 
cerned with symnalhectomy lor the treatment of the 
sequelae of frostbite and immersion fool. Either the 
block or the surgical eitiqiation is recommended for 
the disturbance of cutaneous sensitivity and the 
circulatory insulhciency. I’ain. which is often the 
chief complaint, is not benefited by sympathectomy, 
physiotherapy, or mechanical <levic«*s fhmcc of the 
procedure — temporary bliKk of the symiothctic 
chain, alcohol injection, or csc(^ion - dejirnds on 
the severity of the symptoms. 

Of the J3 patients pri-scnteil, there ssere 6 lirNt de- 
gfctf, 14 secxind degree, and 5 thinl degree tv-jics of 
frostbite. Symptoms had been present all the way 
from immnlialc possession to r; years, this dating 
from World War I. .\Icohol sympathetic injection 
was done in 9 cases, multiple procaine block in 4, and 
sympathectomy in 3 cases, 5 patients were treated 
with physiotherapy, and in 1 instance amputation 
alone wasdonc- Thcpaticnls receiving physiotherapy 
benefited little, or not at all. The others showetl 
improvement, with a excefUions. 

The Flothow approach b recommended for lumbar 
sympathectomy. When lumbar sympathetic alcohol 
injection b done, the author Iwlicves chat one first 
lumbar ganglion shoubi be spared— "to avoid dis- 


turbances of the ejaculatorj- pourr." C'a*r *'3 
taken to avoid spearing any soTuit-c r-rw-i v‘”. 
injecting alcohol, to prevent vi— i 

This j< managed by the u<c of a jrraH d 
procaine In the skin and s«hcut4nov4st':<<..-.i*-lj-i 
rcinstiluling the nenllc at a dirTerrr;; b-tri 
pain be rsfierienceil down the leg. in the hj'. ?? .s 
the genitals. Temporary Mxk is risen h} t ■' t." 
c.c. of procaine or mctycainc; 4 cc. e 4 I'-si. ' 
alcohol Ls U5«l for a more permanent IVt. 

Thoracic sympathetic Mock b rr..snr i‘-r 
indications for operative syfnfathecje''^y 
more demanding than in the luir.hir m'c, IV 
fint and second thoracic ganglia arc aeesth'lJ-i 
therapeutic or diagnostic bkxk of the sifr^atbie 
supply to the upper extremity, .\flrr ll'C pit ft: tii 
been placed in the lateral or prone pwit-'n. a 
is made two fmgtrbreadlhs oppwile the >'’■*"1 
cervical s'crtebra. A ne«!leisin<ertfd r-'-fj’ jc“- 
the transverse process is met, then netkol pj-! .’i 
inferior bonier, and to the Utrra! a'.'^ct t'j 
sertebral boily. Aspiration is done t'» av'ri 
arachnoid injection. Five cubic fe’!ii*'4rffn « 
procaine or 4 c.c. of absolute alcohol are inrs.^r, 
when the nceille b projifrly Ixatol. Ths st l 
terminesl by the injection of 1 tr. of proei’v av, t 
the needle ls place*! correctly, \av»i,:4tst/’n«f^ 
The same proceilute is carrinl out o[*pm.’.r t s • 
thoracic spine for Ta. Since it b f “T 

trrtsible to block the thoncic 


tient IS emph.vsematous. 
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^Vaffcn. S,: The rrt>linosU of Benlfin Le^ton^ of 
the Female Hreast. Surgery, ig; jj. 
.\llhouKh a large and as s-ct undetrrminesf number 
of canccp' of the breast api>rar to ari*c ss-ithout ante- 
cctlent pathological change, certain f>enign lesions 
prcdi<j)o«c to the <!cvel()pmcnl of malignant mam- 
mar)’ tumors Some of these lesions have been 
almost universally reganlcd a* prreanerrous, wlule 
some controversy has eiKted as to the significance of 
others. .\l least a [wirtion of lhi^ uncritainty nas 
based on confusion in terminology of the lesions 
In any attempt to classifs Umohs of the breast cer- 
tain fwints must be lept in mind 

1. Myi'crtrophy At or following puberty, one or 
both breasts may enlarge to an ciccssive degree. The 
enlargement does not proiluce symptoms other than 
those referable to its sire. The consistentv is esse n- 
tially that of a normal breast. On section the breast 
tissue is diffusely fibrutic with increase »n the con- 
nective tissue elements and sometimes asM>ciatr«l 
with periductal etlema. .\s.says of the urine of these 
patients for estrogenic hormones usually show the 
estrogens to Ik- nithin normal Iimtt«. although they 
may be slightly clevatnl Tins condition d*K-s not 
preili<iio«e to the development of carcinoma 

3. ,\t!vncitibro«is The breast «Mih the lr*ion of 
adcnofibmsis is diffusely tibrotic sir iinelv nodular 
In the early stages it shuns csclic swelling. ni..fe 
noticeable premcnstrually aii<l U-'sening with men- 
Jlruation, wter, the slight to miNfcratc increas,- m 
sire becomes permanent I’ain is ordinariK more 
severe in the premenstrual (wrnvl and is rrlicvol by 
menstruation. The si* filing and pam mas- be accom- 
(lanieii by venous engorgement Stuils sd the h.>f- 
monal output has not rcvcale*! definite abnormalities 
i'hiscomlition rarely j>er«!sts beyond the menopause, 
it IS not known to be precancerous. 

3. C'hnmic mastitis ■I'helrsionofchri>nK rnasims 
is probably basically adenufibrusis with rpilhrbal 
proliferation of a mild type of abnormal secref.iry 
activity of the mammary epithelium suiH-rim|><*v-<j. 
There may be serous discharge from the nipple tin 
fiaJjsatio.n, granular or no'Jular antf, at iinir«, firm 
cortihke structures may be felt, often raduting out 
from the region of the nipple The ncxfulrs are not 
hanl but Ssimewhat elastic \l times thcbrra't may 
resral f<Ki of closely parLnf. almost »oIid ma«srA of 
sliiclal ariil acinal ’ejnlhelium. which ••uiM-rficially 
resemble neoplasia These foci are actuallv Iwnign 
in spite of the so.-ienhal biaarrr and htglh crlluiar 
picture that they’ may present. In lt« more matl,c«l 
U'rms, this condition, unl.Ve »drnot.br>sis. may 
j'rfsist after the merK^ause. The le*’on is |>fot>aLlj 
•lue ts' endtxTine tlx-sjunction in wh-ch ».*’e roriral 
cyclic character cf ihcsecreti-snof estn'C-r.sfcasbsxn 
ibsturb^l ami the proems r-.-ght l< cause-.! by con- 
tinuous estn'g'nic rfinralation Jarli.ng the cosRtrf- 
UU-.ce of an adeo.u**'’ corj.os lute-jni 

hormo-.e In its mi'lcr form* ih.s is n 't prr- 

ca-cerous, but in lh<»se in which niriol rj* 
h\|<rj‘la«.a oeeuts it must Iv n'nsnJffe’l precanerf- 


4 . Chronic cystic nuslilis. Thiipmvri'.unn- 
of forms. The one common factor is tif 

of cysts readily Wsibfc.singfeortr.u't’iV- fh'’ n: 

have entirely lost their epithelial li-.ir.r.t'-'T r-i- ‘s 
linol svith essentially normal tpithclu-. ci p- 
may be lined n ithepitheliums.hoirme va.':-.! f-r~'s 
of hyperjdasii and intracystic pajCarr f--; -1 
tion. Chronic cystic mastitis is r.s‘t < -- - 
ward the end of the childbearing peri s! »*;;-• l- • 
the menojiause. .\denofibn><is <sr rlT'-'c ra * - 
may pn.xr«le tbe dcvclo{>tner.l cf thr-'~c O’'. 
mastitis. I*ain is usually absent. CyxlcstTt. ;.s 
not an inirgaf part of the proems. A <•' 

the breast . cither localizes] or generjl'ml. is th-s^ 
clinically distinguishing feature. It ra-'.-t U i-r 
dearly emphasize*! that give-n an ix'h'r} 
the breast, it 1 $ impossible lodi'tingui’h ts p^pa 
eaammation between localized cs'iic d viv »■! 
early carcinoma. The nature id such a lr> 
be determines! by biopsy. 'The i‘re»<rce 1 f t Js^ » 
blue dometl cyst is no guarantee that the r— 
of the breast tissue i* norma! an I free fr'"i • 
nancy. On microscopie ob'ersati n cK'fe rrr 
lounsl a single tlattcnc«! la>rrofrp:th,f!.u~.l r'i”' 
cyst, or this may have ttn'phie-l in ! Ht f-*"-* 
tissue alone There is esery graUii'". fry '*•' 
atrophic lining through Ses’cra! lasers rf p.’s-* t 
epithelial cells to the active pri'lderali-n 1 ’ 
sluct with evidence of crlljlar anapU'.a »*■ . 
activity, which lacks only the eccune'cc'-/ 
invasion to warrant the diagnosis 0. carr-i”-* 
Since by eatcrnal examination ther^ i‘ '*’ *♦'* **' 
of diJtinguishing befHff.n thnse f'fr-* of * ' ' 
cystic mastitis sthich show Lttle ‘'t C 1 
activity and those which show ratke. r?' ' * 
hyi>er}i!as;a, the disease m««l I"* cm“ •'*' I I 


cancerous. v j - , 

On the lasis of certah *iul*s. t ' i _• 
g-neral rule for the managemrrt of c 
mastitis IS prrsenresj tl t.*.e Chf’ --(C 
iKalizcii and the woman is u-.d-r 
is particularly dr'ifuus of krrp -g h'r ir * ^ 

further therapy bey on J the rem'vaM t - .i 
mass is imn'nlutely inl.caipf i-' 
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stromal bands often arranged in a frondlike pattern 
and usually attached at only one point to the wall of 
the duct. The epithelium is usually cuboidal, rarely 
columnar. The most common site is within 2 cm. 
below the areola, although it may be found elsewhere 
along the course of the ducts. The attachment of the 
intraductal papilloma is usually by a single stalk, 
although there may be several attachments. Since 
the stroma is quite vascular, oozing may occur from 
its blood vessels, and either bloodstained or frankly 
bloody discharge from the nipple may result. These 
tumors are rarely bilateral. Four types of papillary 
lesions are recognized; papillary hyperplasia in 
adenosis, papillary invaginations too small to be 
palpated but which produce bleeding at the nipple, 
benign intracystic papilloma, and papillary cancer. 
Excision of a grossly recognizable intraductal papil- 
loma may leave others still present in the breast 
tissue. For this reason there is a predisposition to 
the subsequent development of carcinoma in a breast 
from which such a lesion has been excised. There is 
not a sufficient number of cases to permit any state- 
mentbeyond the one that the occurrence of intraductal 
papilloma seems to predispose to the development 
of carcinoma in a breast and this lesion is more apt 
to predispose to the development of carcinoma than 
any other encountered in the breast. 

6. Fibroadenoma. This is usually a single but 
sometimes multiple lesion of the breast, sharply 
circumscribed and freely movable. Usually spherical 
or ovoid, its contour may be slightly nodular. On 
exploration, the tumor is easily separated from the 
breast tissue. There is some evidence that these 
tumors are more frequent in nulliparous women 
with underdevelopment of the breasts. As has been 
frequently pointed out, a fibroadenoma which 
occurs in a woman near the menopause is somewhat 
more apt to become sarcomatous than one develop- 
ing in a younger woman. Fortunately, adenofibro- 
sarcoma is apt to be of low grade malignancy ami 
rarely metastasizes to the regional nodes. Although 
local rather than radical mastectomy may be 
adequate therapy, the possibility of metastasis to 
axillary nodes must be kept in mind. Fibroadenoma 
of the breast docs not predispose to the development 
of mammary carcinoma. 

STCPItEN ZlEU^X, M.D. 

Shlmkln, M. B.; The Experimental Induction of 
Mammar>’ Cancer. Hurgery, 1946, 19: i. 

Studies on the genesis of mammary tumors of mice 
indicate that the neoplastic reaction is the end result 
of an intricate inteqilay of at least four factors or 
complexes of factors; 

I. The genetic constitution of the mouse influences 
mammary tumor development by determining the 
susceptibility of the mammarj’ tissue to the hor- 
mones ami the milk agent by modifying or altering 
the mechanism of hormonal stimuli, ami by detcr- 
mining the animal's resistance to the milk agent and 
Us transmission. Ccnctic factors influencing this 
susceptibility are multiple. The ability of the animal 


to propagate the milk agent and susceptibility to 
mammar)' cancer may be governed by a separate set 
of genes. 

2. Hormonal stimuli are essential for the develop- 
ment of the breast and for the creation of a suitable 
substrate for the action and interaction of other 
factors that eventuate in the development of mam- 
mar>' tumors. There is no evidence that thehormonal 
complex must be abnormal, cither qualitatively or 
quantitatively, for the genesis of mammary tumors 
in mice. Alterations induced in the hormonal bal- 
ance by the addition or withdrawal of estrogens and 
other hormones modify the processes that lead to the 
development of tumors. 

3. The milk agent, transmitted through the milk 
of the mother, is necessary for the appearance of 
most of the mammary tumors in mice. The virus 
nature of this agent is not established. However, if 
it is a virus, the appearance of mammary tumors 
would be influenced by variations in the virulence of 
the agent under various conditions. 

4. Various other environmental factors, such as 
diet, temperature, and ov’crcrowding, also affect the 
genesis of mammary tumors, probably by modifying 
the growth and development of the tissues and of the 
hormonal secretions of the animal. 

There is no evidence in the literature to prove that 
even protracted use of estrogenic substances has been 
instrumental in producing mammary carcinoma In 
women. The possibility of carcinogenesis due to the 
protracted use of these agents cannot be overlooked 
however, nor the danger of using such preparations 
for the treatment of breast masses diagnosed clini- 
cally as benign, which leads to procrastination in 
surgical intervention for possible early carcinoma. 

Cystic disease and other benign masses of the 
breast in women increase the risk of carcinoma. 

In all species, a degree of genetic susceptibility ami 
a degree of hormonal stimulation are essential for the 
development of cancer of the breast. The process 
can be modified by numerous secondary factors of 
internal and external environment. Although it Is 
possible that the fundamental mechanism of trans- 
formation of normal cells to malignant neoplasms is 
the same for all types of cells and all species of 
animals, the inciting factor leading to the develop- 
ment of the malignant state are obviously different 
for different t>q)cs of neoplasia and different species 
of animals. 

It is possible that not ail mammary cancers in one 
species can be grouped ctiologically. For example, 
it is not established that the mammary cancers of 
mice in which the milk agent is operative arc the 
same as those induced by mcthylcholanlhrcnc. 

Extrapolation from one species to another and 
from one ty^ic of tumor to another is not warranteil 
at this early stage in the knowicilgc of the nature of 
neoplastic reaction. It is sounder In accentuate the 
can'ful, (jatient analvs.is of each possibly rlivergcnt 
type of cancer, with the hope that es'cniually this 
information may be synthesized into a coherent 
whole. Ssuei l Kuiv. M.H. 
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maty cancers and as such call for radical surgical 
measures. 

There are no unique characters that make it 
possible to identify so called sweat gland carcinomas. 
Ordinarily they resemble the more cellular infiltrat- 
ing duct carcinomas with more or less productive 
fibrosis. The therapeutic implications of infiltrating 
mammary carcinomas apply here. If perchance a 
noninfiltrating form is encountered, simple mastec- 
tomy should sufBce. 

If the malignant alteration of a fibroadenoma is 
met with in an early phase, and is confined to the 
lining epithelium, or at most not extending beyond 
the capsule, the disease can be controlled by local 
excision or simple mastectomy, in accord with the 
extent of the change. With infiltration radical 
mastectomy becomes necessary. 

Joseph K. Nasat, M.D. 

Harrington, S. W.: Survival Rates of Radical Mas- 
tectomy for Unilateral and Bilateral Carci- 
noma of the Breast. Surgery, 1946, 19: 154. 

The mammary gland is one of the most common 
sites of malignant disease in women. There are 
essentially two types of primary malignant neo- 
plasm of the breast, carcinoma and sarcoma. The 
former is the principal type of malignant lesion 
occurring in the mammary gland. 

Statistical studies have been made on all patients 
on whom radical operation has been performed at 
the Mayo Clinic for malignant disease of the breast 
from the years 1910 to 1940, inclusive; they com- 
prise a series of 6,5^8 cases. Forty-seven patients 
(0.7 per cent) died m the hospital following opera- 
tion; and of the 6,511 patients who recovered from 
the operation, 6,318 (97.0 per cent) were traced for 
3 or more years. 

These studies have been made primarily to deter- 
mine the results of radical surgical treatment as well 
as to point out some of the clinical or pathological 
factors that influence the prognosis. In all of the 
Statistical studies of survival rates it has been 
assumed that the patient died of malignant disease, 
although in many instances it was definitely known 
that death was due to other causes. 

The first study in detail was made on the entire 
series of malignant lesions of the breast treated by 
radical mastectomy from 1910 to 1940, inclusive. 
All cases were included:those of carcinoma, sarcoma, 
unilateral and bilateral disease, and females and 
males. The objective of this study was to deter- 
mine the influence that the extent of the disease, as 
indicated by the presence of axillary nodal metas- 
tasis when found at the time of the operation, had 
on the prognosis. 

There was a wide variation in the survival results 
^nd the prognosis was much better in the cases in 
which axillary nodal metastasis was not found at the 
tune of operation than in the cases in which axillary 
nodal metastasis was found. The patients who did 
not have axillar>' metastasis at the time of operation 
Constituted 40 per c^nt of the entire scries. The 


proportion of this group of patients living 3 years or 
more after operation is 85.0 per cent or almost twice 
as large as that of the group with axillary metastasis 
which was 45.3 per cent. In the 5, ro, 15, and 20 
year survival rates of patients without axillary nodal 
metastasis, it is found that the improvement in- 
creases progressively over the group with axillary 
metastasis. For the 5 year period, the survival rate 
for the group without metastasis is two and a half 
times as large as that for the group with metastasis; 
for the 10 year period it is three and a half times as 
large; for the 15 year period it is four times as large 
and for the 20 year period it is more than five times 
as large. 

Studies of survival rates in special groups such as 
of carcinoma, sarcoma, unilateral and bilateral dis- 
ease, and males and females were all included in the 
complete article. All of the different classifications 
and types of carcinoma were divided into two groups, 
those in which axillary nodal metastasis was present 
and those in which it was not present at the time of 
operation. 

Adair, F. E., and Herrmann, J. B.: Sarcoma of the 
Breast. Jwrffrj’, 1946, 19: 55. 

From 1926 to 1944, inclusive, 5,499 examples of 
malignant breast tumor were seen at the Memorial 
Hospital, New York, New York. Of these, 30, or o.e 
per cent, were sarcomas. The higher percentage of 
sarcoma found by the earlier investigators may 
possibly be due to the inclusion of some small round 
cell and spindle cell neoplasms which were formerly 
classified as sarcomas but w’erc in all probability 
atypical carcinomas. 

Among the 30 sarcomas the following types were 
encountered: cystosarcoma phyllodes (malignant), 
adenosarcoma, fibrosarcoma, spindle cell sarcoma, 
angiosarcoma, liposarcoma, lymphosarcoma, Hodg- 
kin^s sarcoma, carcinosarcoma, and myosarcoma. 

It is accepted by numerous investigators that 
many sarcomas and an occasional carcinoma may 
arise on the basis of a previously existent fibroaden- 
oma. In the course of development of some sar- 
comas, the connective tissue elements may obliterate 
the epithelial components and produce an almost 
pure sarcoma such as the fibrous and spindle cell 
varieties. In others the epithelial elements may 
persist and both structures may manifest malignant 
characteristics, as in cystosarcoma phyllodes and 
adenosarcoma. 

The diagnosis of breast sarcoma in most instances 
necessitates the differentiation of this condition from 
cyst or carcinoma. The history is frcquently^sug- 
gestive of sarcoma. In these instances the patient 
states that a tumor has been present, although 
quiescent, for a considerable length of time. Sud- 
denly it begins to increase rapidly in size. This 
occasionally follows a trauma. A cyst may exhibit 
the same phenomena although in the latter condition 
there is rarely the hlstorj’ of a pre-existent tumor. 
TTic spherical, o’stic property of the mass and its 
capacity to transilluminale suggest that the tumor 
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may be a cyst. Sarcoma is not translucent except in 
those /orms of cystosarcomu phyHodcs which are 
more cystic than solitl. 

Carcinoma may be suspected if there is skm 
dimpling or nipple retraction. These are seldom 
observed in sarcoma unless the tumor becomes so 
large that it imjdnges on the ovrrJying skin. Then 
it may produce attachment, re<lness, and ulceration. 
Occasionally a diffuse duct carcinoma may produce 
great enlargement of the breast and in this respect 
simulate sarcoma. However, the diagnosis of sar- 
coma may be difficult or impossible lo establish by 
clinical means. Aspiration biopsy in rnost instances 
will furnish the requisite information. 

Sarcomas are usually very vascular. There is 
metastasis to distant organs in from 12 to 18 percent 
of the cases. In order of frequency these organs are 
the lungs, liver, brain, dura mater, pleura, the 
mediastinal, retroperitoneal, and axillary nodes, the 
heart, kidney, and bones. Despite an apparent cure 
of a breast sarcoma it is possible for a metastatic 
focus to appear after many years, This, however, is 
an unusual phenomenon. Lymphatic channels have 
not been described in sarcoma. For this reason the 
lymphatic spread of the disease with invasion of the 
lymph nodes, except in lymphosarcoma, melanosar- 
coma, and carcinosarcoma, is necessarily a rare 
phenomenon. Although axillary and supraclavicular 
lymph nodes may be palpable, the enlargement in 
most instances is the result of an inDammatcry 
rather than ametastaticprocess.fn theauthors'series 
4 patients had palpable axillary nodes. A study of 
xoo radical mastectomies for sarcoma collected from 
the literature reveals lymph node invasion in 4 per 
cent.' 

An- analysis of the results of surgical thcra|)y 
would indicate that conservative procedures are as 
effective as radical measures. Since there is evidence 
that breast sarcoma owes its inception in some in- 
stances to malignant deviation of a fibroadenoma, 
this tumor should be removed early. Early removal 
is also the best method for preventing metastatic 
spread if sarcomatous change has already occurred. 
If the tumor is small and of low grade malignancy, 
simple excision should suffice. If larger or of a 
higher degree of malignancy, a simple mastectomy 
with removal of the pectoral fascia is indicated. The 
more malignant forms have the tendency to infil- 
trate the underlying muscle and give rise to recur- 
rences. For that reason, in situations where there is 
evidence of this possibility the peeforabs major 
muscle should be removed. Radical mastectomy is 
the procedure of choice in primary lymphosarcoma, 
melanosarcoma, and carcinosarcoma. _ 

Since breast sarcoma is an unusual lesion there has 
been relatively little opportunity to determine the 
therapeutic effect of irradiation on these tumois. 
Postoperative x-ray treatment may be of value m 
very cellular tumors and in those which inanit«t 
infiltrative tendencies. There is also a possibility 
that the vessels adjacent to the excised tumor or 
breast tumor may contain tumor thrombi. Under 


these circumstances radiation therapy might pro\e 
advantageous. It is quite possible that in some 
forms of breast sarcoma the incidence of recurrence 
and metastasis may be materially decreased hy 
irradiation. Until enough data have been accumu- 
latcil, a definite conclusion cannot be reached, 

The prognosis is dependent upon (he type of the 
neoplasm. Sarcoma is a generic term for a number 
of new growths which have in common their origin 
from mesodermal elements. These tumors vary in 
their malignant potentialities. At one end of the 
scale is (he low grade malignant variant of cystosar- 
coma phyllodcs, and at the opposite extreme is the 
highly malignant angiosarcoma. This classiBcation 
is subject to further division because there are vari- 
ations in degree of malignancy within the groups. 
Thus, the prognosis depends not only on the typed 
sarcoma but also on the grade of the particular lesion 
within the group. 

Age is also a factor. Sarcoma tends to occur in 
relatively youn^ women. Sarcoma occurring in a 
functionally active breast evinces a morbid duposi- 
lion to recur after operation with less disposition to 
metastasize, whereas a sarcoma of the declining 
breast recurs less frequently but metssusites in a 
greater number of, Instances. This generalization 
does not appear to apply to angiosarcoma. 

I^cal recurrence, regardless of the surgical pro- 
cedure employed, is a frequent occurrence but does 
not necessarily impjj’ a poor prognosis. 

It has been frequently stated that sarcoma of the 
breast offers a better prognosis than carcinoma 01 
this organ Tnis depends upon the variety and grade 
of the sarcoma. Certainly angiosarcoma is much 
more malignant than most cancers and, convecseiy, 
low grade fibrosarcoma and liposarcoma are much 
less malignant than low grade carcinoma. 

JoscPB K. Nami, JI.D. 


TRACHEA, LUNGS, AND PLEURA 

Rousseau. R. G., Abat, O. D., and Medrano, F. A.: 
Primary Epithelioma of the Trachea {Ep^cu 
omaprimitivodelatriquea), Arch.cubanoscancer ■, 
*945. 4 »7S 

The authors present a brief review of the literature 
and a report of 4 cases, i having been seen by 
recently, i studied 6 years before, and 2 see ) 
other local phy'sicians. vi.. r^roc- 

The first tracheal neoplasm was 
nized in 1767, and in 1871 Lansh^ns described tne 
first case of primary tracheal epithelial n P • 
Collected series of neoplasms reveal a low P^^ent g 
incidence in the trachea. tVhen compared ^ , 
gcal neoplasms, the incidence is the 

IS 3 to J48: 4 cancers of the trachea ioSoooim 
larynx, or a epithelial tumors of the trache ^ 
the larVnx. According to Chian, cancer is the mos; 
frequent of the primary tracheal neoplasms. 

The distribution of tracheal tumors is ^ 

«r cent in the lower third. 35 P." 

;hird, and 15 per cent in the middle third. 
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Men are more often affected than women, in a 2 to 
I proportion. The age group most frequently in- 
volved is between '50 and 70 years. 

The symptoms are cough, sometimes productive 
of blood and dyspnea. Dysphonia is sometimes 
noted, probably as a result of mediastinal invasion, 
which is common and involves the recurrent laiyn- 
geal nerves. 

Diagnosis is made only by tracheoscopy and 
biopsy. Indirect laryngoscopy may permit visuali- 
zation of some of the neoplasms. Bronchography 
may give suggestive evidence. The prognosis is 
unfavorable and life expectancy ranges from 6 to 18 
months. 

Treatment has consisted in excision with or with- 
out electrocoagulation, performed endoscopically or 
by open operation resection or repeated cauteriza- 
tion. Radium has been used. The authors used deep 
roentgen therapy in 2 of the cases reported. Electro- 
^ excision andi radium are suggested as therapeutic 
methods. Photomicrographs of a tumor and a 
reproduction of a bronchogram are appended. 

A list of 85 references to the literature is given. 

Hiram T. Langstou, M.D. 

Brewer, L. A., Burbank, B., Samson, P. C., and 
SchifI, G. A.: The “Wet Lung” in WarCasual- 
tles. i4««. 1946, T23: 343. 

By “wet lung” is meant the persistence of flutd in 
the pulmonary tree. Since this is a very important 
problem in the care of the wounded, and since no 
reference to the problem is seen In prior literature, 
the authors believe that a discussion is warranted. 
The observations presented arc based on the care of 
oyer 7^ chest casualties, and the thoracic complica- 
tions in over 3,000 other casualties during the 
Sicilian and Italian campaigns. 

Two groups of factors are important in the devel- 
opment of the wet lung. Those in the first group arc 
referred to as forces leading to the production of 
secretions or other fluids in abnormal amounts in the 
respiratory tract. Theseinclude (a) mucoid secretions 
derived from increased secretory activity of the 
bronchial mucosa; chest wall trauma frequently has 
been shown to result in widespread bronchial spasm 
and increased bronchial secretion: other elements 
such as traction on the cystic duct or mesentery may 
do the same; (b) blood from intrapulmonary hemor- 
thage is present; (c) mucopurulent secretions result- 
ing from respiratory infections in men who have 
undergone the exposure of combat conditions arc 
common; (d) fluid arises from the alveoli of the lung. 

The mechanism of this production in the severely 
wounded is not clear, but at least four factors con- 
tribute to it: (i) pulmonary trauma, (2) increased 
respiratory effort, (3) tracheal obstruction, and (4) 
anoxia. The effects of “blast ” and a late manifesta- 
tion of shock may also contribute. 

Other important factors in the development of the 
Wet lung arc conditions preventing adequate remov- 
al of the fluids produced. These include factors inter- 
leting with the proper functioning of the cough 


median^m, such as chest pain or abdominal pain. 
Rib fractures are a potent source of chest pain. 
Multiple fractures resulting in a “flail chest” add 
the factor of paradoxical motion. Caution against 
overdosage of morphine is stressed. Coma or un- 
consciousness, and prolonged anesthesia or delayed 
reaction of the patient are discussed. The position of 
the patient because of pain may favor gravitation 
and retention of secretions. 

Early harmful effects of this condition are the 
improper ventilation and aggravation or production 
of anoxia. Plugging of branches of the bronchial tree 
lead to atelectasis and its attendant disturbances. 
Later, if the patient recovers from the primary shock 
and the pulmonary tree is not cleared, atelectasis, 
pneumonia, and tracheobronchitis arc likely to 
follow. 

The signs and symptoms of the condition should 
be recognized as soon as possible, and active treat- 
ment instituted. They include a “wet cough,” and 
a wheezing or rattling quality to the cough may 
persist even though sputum is actually being raised 
by the effort. The cough may be continuous and 
hacking or paroxysmal. Occasionally it may even 
be nonproductive. Persistence of rales after cough- 
ing indicates inadequate expulsion. Dyspnea, par- 
ticularly if out of proportion to the extent of trauma 
or pleural accumulation, is important. The post- 
tussive rale may vary from a high pitched wheeze to 
bubbling. The “oral click” is a sensitive index of 
moisture in the tracheobronchial tree. Tachycardia, 
cyanosis, more or less shock, and evert coma may be 
present, as well as psychotic manifestations. The 
character of the sputum maybe of diagnostic value; 
if mucoid, it suggests reflex bronchial stimulation, 
irritation by aspirated material, or early infection; 
hemoptysis means pulmonary injury; thin sero- 
sanguincous or seropurulent material suggests a 
bronchopleural fistula; a frothy appearance favors 
pulmonary edema. 

The x-ray picture is not definite in the earlier 
stages, and may be confused with pulmonary hema- 
toma and other conditions. Established atelectasis 
is, of course, definitely recognized. 

Treatment begins with prevention. All cases of 
thoracic, abdominal, or brain injury are surveyed 
from this standpoint. Fowler’s position is recom- 
mended for better aeration of the lungs and to pre- 
vent encroachment on the thorax by abdominal 
viscera. Oxygen is used as indicated and the patient 
is assisted in coughing. Morphine is cautiously used, 
preferably intravenously, since its effects can thus 
be better gauged. Aspiration of any pleural accumu- 
lation, sealing of sucking wounds, and relief of gastric 
distention are added to the usual rcsuscitative 
measures. 

Active treatment consists in: 

I. Intercostal nerx’c block for the relief of pain. 
The technique is briefly described. Several segments 
should be blocked on cither side of the injured area. 
The benefits of this last longer than the pharmaco- 
logical action of the drug, although the explanation 
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is not clear. Strapping, cxc-pt to stabilize a “flail 
chest,” is not necessary. Intercostal block may be 
beneficial beyond mere relief of pain, in intemipting 
reflexes which presumably result in bronchospasra 
and bronchorrhea. Intercostal block at the end of 
thoracotomy is a means of reducing postoperative 
pain and complications. 

2. Catheter aspiration. If the patient is unable to 
adequately clear the tracheobronchial tree by con- 
servative means, some mechanical method of accom- 
plishing this is necessary. The technique of passing 
a catheter into the trachea and elcctively into either 
bronchus is described. The catheter produces cough- 
ing and expulsion of secretions, in addition to the 
amounts aspirated. In some instances, it may be 
left inlying and oxygen may even be given by this 
method. The method is effective, readily available, 
does not require extensive experience, or the use of a 
complicated apparatus. 

3. Bronchoscopy. This is used when catheter 
suction is not sufficiently effective or when a more 
thorough cleansing of the tracheobronchial tree is 
required, such as in established or suspected atelec- 
tasis. It should be done neatly and with dispatch to 
prevent undue fatigue. Oxygen may be administered 
during this procedure. 

4. Positive pressure oxygen. The constant forma- 
tion of fluid in the alveoli and branches of'tbe 
bronchial tree by transudation, as in pulmonary 
edema, cannot be satisfactorily removed by the 
methods listed. This method is satisfactory m 
retarding or preventing this phenomenon, but all 
accumulations from other sources and the excesses 
from this source should be eliminated prior to its 
exhibition. Positive pressure oxygen is administered 
from a to-and-fro system containing a soda Ume 
cannister and rebreathing bag. Pressure is main- 
tained manually and should be kept below 10 cm. of 
water. The method is probably not safe for cases of 
severe shock, as it may seriously impede the return 
flow of blood to the heart. 

Four illustrative case records substantiated by 
good roentgenograms are presented. The available 
experimental evidence supporting the views which 
have been expressed, is discussed. 

HiaAU T. Langston, M.D. 


Bobrowltz, I. D., Edlln, J. S., Bassln, S., and 
Woolley J. S.: Penicillin in the Treatment of 
Bronchiectasis. N.Eng.J. lied., i946> *34^ *4*- 


The present study was made to estimate the 
advantages of the topical or bronchial effect of 
penicillin in the treatment of bronchiectasis when 
administered intramuscularly, intratracheally, intra- 
bronchially.and by inhalation (nebulizatjon), singly 
or in combination. 

Ten men and 2 women from 16 to 30 years ol age 
were treated from August 9, 1944 to April 18, t^5p 
the first 9 at the municipal Sanatorium, OtisviUe, 
New York, and the last 3 at St. Clare’s Hospital, 
New York, New York. The follow-up observations 
were made at the St. Clare Clinic. 


Assay studies showed a lack of penicillin in the 
sputum of patients following intramuscalir injec- 
tion. Daily intratracheal instillations for more than 
a short period were found to be definitely undesir- 
able. 

The intratracheal route gives the most efiectiw 
local concentration of the drug, an excellent topical 
or bronchial effect, and a good parenchymal effect 
with a high absorption rate, as indicated by high 
blood and urine levels. A short intensive course with 
intratracheal instillations of at least 100,000 units 
daily by the supraglottic method, with topical 
cocainization and postural control, is suggested as 
suitable for preoperative preparation for lung resec- 
tion. It can also provide an immediate maximum 
and rapid effect prior to continuation of the peniciliia 
by inhalation, which is the simplest procedure al- 
though more drug must be used (4,000,000 units in 
60 days give an optimum average sputum penicillin 
concentration of 86 units per cubio centimeter). 
Excesses are lost in the sputum. 

Penicillin inhalation is not necessarily a hospital 
procedure. It may be resorted to in the physician's 
office, the clinic, or the patient's home with a vapor- 
izer and oxygen tank. There are no evidpees of 
toxicity over a long period of time. It is advisable to 
assay routinely the sensitivity of bacteria from 
Infected foci of all patients to whom it is contem- 
plated to administer penicillin. The quesUon of the 
resistance of organisms is still unsettled and its 
relationship to therapy is yet to be determined. _ 

Although destructive changes of bwnchiectavs 
are irreversible, the present series, which includes 
patients who could not be treated surgically 
of multilobar and bilateral involvement, 
treatment with penicillin causes diminution of toe 
sputum, elimination of gram positive organisms, 
favorable influence on gram negative { 

clearing of foul odor, reduction in purulence, an 
beneficial effects on cough, dyspnea, whee^ng^ 
anorexia, weight, and nasal discharge. With ces • . 
tion of therapy, cough and expectoration ’ 

organisms reappeared, pus cells 
numerous, and in many cases odor returned: • 

ever, the sputum level was one-half_ that or 
original and much of the symptomatic impro% 

^If'toa’tment could be prolonged 
effectiveness this nonoperativc method mignt 
such complications as pneumonia, *'^"2 , . 
empyema, amyloidosis, cardiac failure, a , 
abscess, as well as the psychic, social, j-nt 

phxrsical handicaps of bronchiectasis. 
dosage for a long enough period might eve 

Wor to penicillin administration and 
the hospitalization period, patient 

postural drainage 2 or3 times a day for fr ^ 

Snutes and were instructed to 

discharge. Diagnosis ®s regu- 

the bronchogram with lipiodol. fputum 

latly measured or weighed, the odor noted, and m 
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presence, relative number, and kinds of organisms 
were noted by smear an<l confirmed by culture, both 
aerobic ami anaerobic. The symptoms and phr-Tvical 
findings were characteristic. Two cases gave roent- 
genograpbic evidence of sinus involvement. 

Lynn Johnsek, ^^.D, 

Brorvn, C. J. O.: Putrid Lung Abscess, iled. J. 

Auslralia, 1946, 1: 107. 

Putrid lung abscess is a serious and by no means 
infrequent complication of surgical operations and 
parturition. Of 41 patients operated on for lung 
abscesses, 21 acquired the lesion following operation 
or parturition. 

The common factor in all ai was general anesthe- 
sia; in most cases the anesthesia was “ troublesome,” 
or postoperative vomiting occurred. Some patients 
,had recovered too soon from anesthesia in a dental 
operation, and anesthesia was reinduced when the 
patient had his mouth full of blood and saliva. In 
one instance, teeth and tonsils, and in another ton- 
sils and antia, were dealt with at the same operation. 
In yet another, although the patient was not seen to 
vomit, some dried vomitus was noticed on the pillow. 
Postoperative lung abscesses result from the inhala- 
tion of blood, pus, or debris, and it can be shown by 
bronchoscojiy that some blood always enters the 
trachea during any operation on the nose or mouth 
unless special measures arc taken to prevent it. 
Even in a conscious patient the laryngeal reflex is 
not the complete protection it is often assumed to be. 
Lipjodol introduced into the pharynx of a sleeping 
patient can be demonstrated rocntgcnologically in 
the lungs next morning, and heavy sedation is quite 
sufficient to put the laryngeal reflex off its guard. 

If the patient is l^ing on his back, inhaled material 
tends to gravitate into the bronchus to the apex of a 
lower lobe—usually in the right lung— and if he is 
lying on his side, it flows first into the upper lobe 
bronchus of the lower lung. These facts can readily 
be demonstrated with Upiodol under the x-ray 
screen. Postoperative abscesses are most common 
in the apices of the lower lobes and in the upper 
lobes. After regional block anesthesia inhalation 
may occur while the patient is “sleeping it off,” and 
heavy sedation should be avoided in these patients. 
, The blood aspirated into the lungs after the major- 
ity of mouth and nose operations, is coughed up and 
causes no trouble. In some a small bronchus becomes 
blocked by the inhaled material, and the correspond- 
ing segment of lung becomes atelectatic; with 
injection added, a localized pneumonitis develops, 
^nd this is the explanation of many postoperative 
pneumonias. When the infecting organisms are 
necrotizing dental anaerobes or similar types, a 
putrid lung abscess results. The segment of atelec- 
tatic lung always abuts on the visceral pleura, 
*'^‘^^tion excites an intense pleural reaction and 
adhesions form over the area of reaction. Since the 
^^.^®ter part of the surface of the lung is in contact 
^^ith the chest wall, in most cases these adhesions fix 

be Site of the abscess to the chest wall. This does 


not happen if the abscess reaches the pleura on the 
diaphragmatic or mediastinal surfaces of the lung, 
or in a fissure. In all other cases there is an area of 
adhesions through which the absce.ss can be drained 
without opening of the free pleural sjiacc. This area 
is scaled off early and the adhesions are firm within 
2 or 3 weeks of the onset of the abscc.ss. The area of 
fusion may be Umiterl and is often not more than an 
inch or two in any direction; but with accurate 
localization it is usually adequate for approach to 
the abscess. 

Cavitation always occurs in from 7 to 10 days 
from the onset, and in acute abscesses the cavity is 
found to average about 2 inches in diameter, and is 
solitary, spherical, and unilocular. It contains pus, 
debris, and sloughs, and after a few days opens into 
a bronchus; this allows the exit of the foul gases 
which cause the putrid smell and taste, even before 
any pus is evacuated. As the bronchial opening 
enlarges, pus and sloughs may be evacuated and 
spontaneous cure may result. 

In most instances bronchial drainage is inadequate 
and the process tends to become subacute. Fibrosis 
develops in the wall of the abscess and in the adja- 
cent lung, local extensions occur and cause multi- 
loculation, and “spillover” into the adjacent bronchi 
results in satellite abscesses and bronchiectasis. At 
this'stage drainage is useless, and the only hope of 
cure is by extirpation of the diseased portion of the 
lung. At any stage the abscess may perforate into 
the pleural cavity and produce a localized or gener- 
alized pyopneumothorax. Cercbal abscesses may 
result from blood spread, and amyloid disease may 
develop from long continued suppuration. “Spill- 
over” into other parts of the lung may cause suppur- 
ative pneumonia or other abscesses. Acute, subacute, 
and chronic stages shade into one another; but it is 
helpful to separate them arbitrarily. For practical 
purposes an abscess less than 6 weeks old is acute; 
from 6 weeks to 3 months it may be considered sub- 
acute; and after 3 months it is considered chronic. 

Symptoms are fairly constant. After operation 
there is usually an incubation period of a few days, 
followed by the onset of illness with flushes, chilli- 
ness, and rigors. Pain in the chest indicates the site 
of pleural involvement, and localized tenderness may 
be elicited over this area. A cough develops, and 
although at first it is dry, irritating, and nonproduc- 
tive, in a short time— usually in 10 or 12 days from 
the onset— the patient begins to expectorate foul pus 
in increasing amounts. Some days before expectora- 
tion commences a foul odor may be noticed in the 
breath, and this is diagnostic of the presence of a 
lung abscess. Hemoptysis frequently occurs. The 
toaxitnal interval between operation and onset is 
probably 14 daj-s. 

Prophylaxis includes carefully planned adminis- 
tration of an anesthetic. In operations of the mouth 
or throat in which it is likely that aspiration will 
occur, the anesthetic should be administered 
through an endotracheal tube and the pharynx 
should be packed or otherwise shut off. In any 
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operation, if aspiration does occur or is suspected 
the air passages should be cleared at the end of 
operation by tracheal suction or bronchoscopy, and 
if atelectasis develops in the postoperative period, 
active measures should be taken to overcome it. The 
patient should be given morphine, laid on the sound 
side and vigorously thumped and rolled about. This 
may start a fit of coughing with the expulsion of a 
plug of mucus or blood clot, which will be followed 
by re-expansion of the collapsed area. If it fails, 
tracheal suction with a catheter- may be tried or 
bronchoscopy may be used. 

No operation of election should be performed in 
the presence of dental infection, and dental inspec- 
tion should be a routine measure before operation in 
all hospitals. 

Management of acute abscesses requires early 
surgical drainage in most instances, but once the 
condition of chronic pulmonary suppuration has 
been reached, although drainage may bring about 
some improvement, cure is rarely possible except by 
extirpation. 

Probably 30 per cent of putrid abscesses resolve 
spontaneously and it is reasonable to be conservative 
for a few weeks in cases in which abscesses are 
apparently draining well into a bronchus, the course 
is not very acute, and the cavity is only moderate in 
size. Unless resolution is progressing satisfactorily, 
drainage should never be delayed beyond 6 weeks, 
and if symptoms recur after apparent resolution the 
abscess should be drained without further delay. 

Sulfonamides arc useless for putrid infections. 
Penicillin, however, is efficient in controlling them, 
provided drainage is adequate: but it is useless with- 
out cfTective drainage. Stepben A. Zieuan, M.D. 

Evans, T. S-, Swirsky, M. Y-, and ChernofI, H. M.: 
Primary Endothelioma of the Pleura; Report 
of a Case in a Patient with Chronic Lymphatic 
Leucemla. Ann. Ini. Sled., 1946, 24: 267. 

This case report of a 40 year old white female from 
Grace Hospital, New Haven, Connecticut, concerns 
the association of a rate neoplasm and Icucemia with 
a paucity of evidence of chronic lymphatic Icuccmia 
at autopsy. Whether this represents a spontaneous 
remission or an unusually prolonged favorable 
response to roentgen ray therapy is not clear. One 
may subscribe to the point of view that Icucemias 
are neoplastic in origin and that the occurrence of a 
second primarj’ neoplasm frequently inhibits the 
growth of the first one. 

The literature on pleural endothelioma indicates 
that cases have been overlooked because symptoim 
suggest chronic inllammatory disease. Metastasis 
occurs late after the initial growth has become widely 
distributed over the contiguous pleural surfaces and 
there is no characteristic clinical or rocntgcnographic 
picture. Involvement of the pleural sac on the nght 
side in males between the ages of 40 *nd 50 years is 
most common. . 

Physical examination of a patient with a luily 
developed clinical picture reveals dyspnea, orthopnea. 


and sometimes cyanosis. The temperature is usually 
normal with an elevated pulse and respirator)- ra-r. 
The chest findings are those of pleural effusion viiH 
shifting of the mediastinum to the contralalrra! 
side. Films taken after thoracentesis with air n- 
placement of the fluid may reveal multiple tumor 
nodules on the surface of the pleura. Jfarked force 
is necessary to insert the needle into the plniral 
cavity. Fluid is frankly bloody or tends to kcorrt 
so on repeated taps and rapidly reaccuraulates. .\n 
important differential point from tuberculous pleu- 
risy is that dyspnea is not relieved by thoracentr«i-. 
Iklalignant cells are often reported on mlcrcKCcp-e 
examination, but mcsothelial cells can grow anil 
multiply in such fluid. 

The clinical course is that of ad\'anced malignancy. 
Life expectancy is given as from 6 months to j year. 
Treatment is essentially palliative and the disease is 
invariably fatal. 

At autopsy the lung is encased and compressed. 
The pleura is thickest at the base with a gcistlelsle 
sensation on transection. The inner surface of the 
pleura is finely nodular. The lung parenchyma i< 
not involved, hletastasis involves the pericardium, 
the contralateral pleura, the diaphragm, and, in the 
peritoneal cavity, the mesentery near its intrttmsl 
attachment, the appendix, liver, spleen, kidnej\ 
adrenal glands, and infrequently tne ovaries m 
inguinal nodes. Axillary and cervical node 
roent may occur. Ewing refers the origin of the 
tumor to cells of the subpleural lymph spaces or to 
the lining cells of the pleura. . 

The case reported is typical of pleural endotheu* 
oma clinically and pathologically. The 
original complaint, however, was chronic eafoliam 
dermatitis with marked lymphocytosis showing 
lymphoblasts. Against the diagnosis of a primao 
skin disease witha Icucemoid reaction is the fact t 
during the next few years the patient 
generalized adenopathy, splenomegaly, ana 
blood picture of chronic lymphatic leucemia, p 
was repeatedly confirmed. A Ivuccmoid reac 
pleural endothelioma is unlikely since wne , 
lasis was not verified at autopsy and r 

picture preceded, by years, the onset of sj ii’P . ^ 
a rapidly fatal intrathoracic ' ..iljiic 

spleen showed a picture compatible with h * 
Icuccmia during a remission and was witno 
tatic lesions. Johnse.s, M I>. 

HEART AND PERICARDIUM ^ ^ 
Degfi: Calcification of the Left Auricle. 

JL/., 1945. 44: 3'S- . 

Acascof calcification of the left auncle^df-^ I 

It is the second case in which a 
record of the condition was .‘’“""f/f.'tcnoJ-" 
It appears that the primary lesion , 
of Iht iSl-al valve, which W to 'h™'' “'Si-' 
of the left auricle and suho-qucntlj 
fibrillation. Satislactoo- "“•L"":”! ifc .ith- 

hcart enabled the patient to lead an act., c l.lc 
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out any symptoms of cardiac origin. During this 
time, calcium was deposited in the walls of the dilated 
left auricle and in the mitral valve, as a degenerative 
change. As this occurred, mitral incompetence 
increased with consequent enlargement of the left 
ventricle. These gross changes had little cfTcct on 
the patient until the right ventricle began to fail. 

This type of endocardial calcification has not been 
reported as occurring in the right auricle or in cither 
ventricle. Samtel Kahn, M.D. 

ESOPHAGUS AND MEDIASTINUM 

Rafsky, II. Am and Herzig, W.: Scleroderma with 
Esophageal Symptoms. Gastroenterology, 1946, 6: 
35- 

Erhmann, in 1903, described esophageal disturb- 
ances in scleroderma, and several other authors have 
described cardiospasm, dysphagia, and esophageal 
changes in this condition. Changes in the small 
intestines have also been recorded. Five cases of 
this disease have been “csophagoscoped,** and in 2, 
biopsies have been obtained. 

The authors report 2 additional cases of sclero- 
derma, in one of which a biopsy was taken esophago- 
scopically. This revealed only normal squamous 
epithelial cells, however. The microscopic changes 
described in the other biopsied case revealed “a 
fibrinous membrane with or without mucosal 
destruction; the membrane was thick, containing 
fibrin, polymorphonuclear leucocytes, eosinophils 
and newly formed capillaries with large endothelial 
cells. The muscularis mucosa was invaded with 
polymorphonuclear leucocytes, eosinophils, and other 
inflammatory cells. The connective tissue was dense 
with some cells of a fibrocytic nature.” 

^ Scleroderma is recognized as the skin manifesta- 
tion of a disease which affects several systems, 
including the skeletal, vascular, and gastrointestinal. 
One of the cases reported gave signs of circulatory 
impairment in the hands and feet; dysphagia 
appeared later on, and finally arthritic and skin 
changes were noted. The second case gave signs of 
circulatory impairment, then of dysphagia followed 
manifestations, and finally there were 
skin changes. The early diagnosis of scleroderma 
may be difficult, until skin as well as other changes 
are present. One of the authors’ diagnoses was con- 
firmed by skin biopsy. 

...The case reports are given in some detail and 
illustrative roentgenograms are reproduced. 

Hiram T. LaNCSton, M. D. 

Fm and Rlera, M.r Esophageal Peptic Ulcer 
(La ulccra peptica del esofago). J?ep. infd. Chile, 
* 945 i 731 1053- 

Esophageal peptic ulcer was recognized by Albers 
'J Its frequency as compared with gastric 

“leer is about l td 30. 

Generally, this ulcer occurs in the lower third of 
® esophagus. When it occurs higher it is usually 
lie to causes other than peptic, such as pressure 


around an inlying tube. The peptic ulcer is pene- 
trating in type with well defined borders; an older 
one may be indurated and irregular. It heals by 
cicatrix. Esophageal spasm is frequently associated 
nilh this ulcer. 

From the etiologic standpoint the following must 
be considered: (i) action of the gastric juice, be this 
by regurgitation, particularly if hypcrchlorhydria 
exists, or by secretion from ectopic gastric mucosa: 
(2) any condition favoring dysfunction of the cardia 
and permitting regurgitation, such as pyloric stenosis, 
herniation of the stomach through the diaphragm, a 
short esophagus, or lower esophageal spasm: (3) 
some ill defined local lack of resistance to digestive 
action, perhaps related to a tendency to form 
thromboses or varices; (4) a “diathesis” in view of 
the association of esophageal with gastric and duo- 
denal ulcers, and (s) esophagitis, although its rela- 
tion to the condition is not clear. 

Symptoms, when present, include; pain (in 84%) 
associated vvith swallowing, of variable intensity, 
retroxyphoid in location, and radiating sternally, to 
the neck, or to the shoulder region ; dysphagia, which 
is frequent; and vomiting, especially regurgitation. 

Complications include hemorrhage, perforation, 
and cicatricial stenosis or periesophageal adhesions. 

The diagnosis is made by roentgenologic or endo- 
scopic examination. One or both of these means in 
the order given may be required. The signs of this 
condition include; (i) spasm, (2) demonstrable 
defects, (3) a delayed passage of barium which is 
retained In the Involved segment, (4) insufficiency of 
the sphincter of the cardia, (5) stenosis with proxi- 
mal dilatation, and (6) dilatation of the lower third 
of the esophagus. The various subtypes of signs i 
and 2 are elaborated, and a discussion of the basic 
requirements for diagnosis regarding chronicity, the 
presence of free acid, and ectopic gastric mucosa is 
presented. 

Seven case reports are given and their symptoms, 
and roentgenologic and endoscopic findings are 
analyzed. One case of associated esophageal cancer 
is included. 

Thirty-three references to the literature are 
appended. Hiram T. Lancsios, M.D. 

MISCELLANEOUS 

Betts, R. H., and Lees, W. M.i Military Thoracic 
Surgery In the Forward Area. J. Thorac. Surg., 
1946, 15; 44- 

This report relates the experience of a thoracic 
surgical team of an auxiliary surgical group in Italy 
attached to the field or evacuation hospitals from 
December, 1943 to June, 1944. Circumstances re- 
quired that this team care for casualties other than 
thoracic, although these were handled by preference. 
There were 192 patients treated, 164 of whom had 
thoracic injuries. There were 7 deaths, a mortality 
of 3.6 per cent. Many of the patients had associated 
injuries which were often more menacing than the 
thoracic injury. 
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In the preoperative preparation of the patients, 
disturbance of the cardiorespiratory ph3'siology in 
addition to shock, from the usual causes is wry 
important. An airtight functional thoracic cage w-as 
generally managed in the Aid Stations. The clinical 
picture of shock may be produced by anoxia alone. 
Even relatively small amounts of air or blood in the 
pjeura may, by their presence, aggravate a preca- 
rious general condition due to other factors. Aspira- 
•tion of the pleura is, therefore, indicated. Excessive 
pulmonary secretions may reduce effective ventila- 
tion and should be relieved by coughing or intra- 
tracheal suction. Pain is best relieved by intercostal 
block. 

Replacement of the blood which has been lost is 
necessary. One must be careful not to overload an 
already taxed circulatory system, particularly in 
blast injuries or excessively “wet lungs.” Such cases 
may respond to serum albumin administration in 
such fashion that replacement therapy may be 
carried out. 0 .xygen is indicated for anoxia. The 
thoracic patient should be allowed to stabilize pre- 
operatively, in contrast to the patient with wounds 
of the abdomen or extremities, in whom the avoid- 
ance of infection by immediate surgery is indicated. 
A thorough x-ray study is invaluable. 

A competent anesthetist is indispensable. Intra- 
tracheal anesthesia is used for all penetrating and 
perforating wounds. Morphine was not given, since 
large doses had usually been administered previously; 
however, atropine was given. Local anesthesia was 
used for injuries of the chest wall only. 

Surgical treatment was given to Si lesions of the 
chest wall. The most troublesome involved the 
shoulder girdle and scapular region. Preservation of 
the upper third of the scapula is advantageous from 
the ultimate functional standpoint. Debridement 
should, however, be adequate. One fatal case of 
Clostridium oedematiens infection occurred. 

Penetrating or perforating wounds are often re- 
ferred to as “sucking wounds.” This term is unfor- 
tunate and meaningless, since this characteristic 
depends upon the relation of the pleural opening to 
its extracostal coverings. 

Since blood is uniformly present, aspiration is 
indicated. From 1,200 to 1,500 c.c. are sufficient for 
removal at one sitting. Air replacement is condemned. 
The lung is not a source of severe bleeding. In the 
absence of diaphragmatic perforation, intrapleural 
blood may be autotransfused. Attempts should be 
made to render the pleura dry. 

Penetrating and perforating wounds may be 
divided into small (pleural defect less than 6 cm.) 
and large (pleural defect greater than 6 cm.) wounds. 

Small wounds should be dibrided or excised. Uhen 
feasible, a catheter is inserted into the pleura and 
this is emptied. Irrigation with from 1,000 to 3 ,ooo 
c.c. of saline solution is practiced. The wound is 
closed, c.xccpt the skin, the pleura being aspirated 
through the catheter as the lung is inflated. The 
catheter is withdrawn as the last suture is tied. 
Attention is called to the careful remo\-al of any 


indriven rib fragments, particularly if the) proWt 
from the chest wall. There were 49 cases n Ps 
group with no deaths. 

I^rge wounds are considered traumatic ihoracri- 
omtes. There were 14 cases with 2 deaths. This 
situation is considered an indication for thoracotojiy. 
There were also cases of thoracoabdominal aouad;, 
uncontrolled hemorrhage, large lung lacerations, i-d 
certain retained foreign bodies. Since many of these 
defects require tight closure, debridement should be 
as radical as is compatible with a stable chest w!!. 
Closure of the chest wall often ta.xes the surgeon’s 
ingenuity. Postoperative dressings should support 
the closure. 

There were 19 cases of thoracoabdominal aouais. 
Seventeen were operated upon with 3 deaths * 
mortality of 17.6 per cent (i patient died preopen- 
lively and i was transferred before operation). The 
surgical approach in these cases can be s-aried, but 
the upper abdomen can be adequately raaMgeJ 
transdiaphragmatically, whereas the thoracic miuo’ 
cannot be managed from below. A separate abdom- 
inal approach may be required for some lesions. The 
colon was exteriorized three times from above with- 
out infection. The diaphragm was repaired in two 
layers. Liver wounds should be packed and drained 
by subcostal stab wounds. 

Severe bleeding most often comes from one of the 
systemic vessels, and a partiaUyvsevered intercwtJj 
vessel was the only one seen at operation. No cardiac 
wounds as a cause for severe bleeding were treatw. 
Intrathoracic metallic foreign bodies are removw a 
accessible easily. No major resection of the mng 
tissue was believed to be indicated in the laccratioM 
seen. The thoracotomies w;ere 
drainage, but assiduous aspiration of fluid or airw* 
practiced postoperatively. . . . 

The postoperative period is concerned with exr^ 
sion of the lung and maintenance of a clear , 
bronchial tree. Attention is called to a po“^ 
noxious vasovagal reflex occurring during bron • - 
copy, particularly at the end of I'n- 

Atropine is considered a preventative, ihe u . 
output is kept around 1,000 c.c. daily. BI 
pUima are given as indicated by Uboratop' * • ' 

rain is best relieved by paravertebral block. WS' 

is used freely. 


jstrativc case rt-pv/t* «*'>• 
provisions for the distribution of casua 1 
they are accessible to skilled thoracic 
disisstd. n,.u,T.U»stc».MJ>. 


Harken, D. E.: A Rerleiv of lire 

Thoracic Center for the III and n 
Groups. I60th General 
Theater of Ofwratfons ,7]:. 

January I 


A cncsi ccnicr wa^ be- 

D Day in Normandy and a 


gun for the assigned per^nnel. W j <, 

D Day the real work of the «nter began 
cases were treated. Five per cent of the ca-u 
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Feli* Weinberg 


Fig. I. Diagrammatic reprcsentatioas of the principle? involved in the hemo- 
static removal of intracardiac foreign bodies, without interruption of the blood 
flow. 


Coming to the United Kingdom base section suffered 
thoracic injuries. In the accompanying 
tables, the mortality shown for empyema was due 
to the associated injuries. 

Ine principles in the treatment of various patho- 
cg^al conditions are discussed. 

The treatment in essence was com- 
pete aspiration and breathing exercises. The com- 
P tions were (i) empyema, (2) reduced pulmonary 
nction, (3) late pulmonary suppuration, and (4) 
e ormity. Clotting occurred in approximately 10 
hemothoraces. Decortication was 
feet* H ° tifter about 2 weeks (in inaspirable unin- 
tea cases) if improvement from x-ray treatment 


and breathing exercises was not adequate. Sixty- 
four cases were subjected to decortication. There 
were 48 contaminated multiloculated hemothora- 
ces. Decortication without residual empyema was 
achieved in more than 75 per cent of them. When 
present, empyema was easily managed by open rib 
resection drainage. This complication was usually 
associated with a bronchopleural fistula. In a small 
number of cases decortication was performed for 
signs of acute cardiorespiratory embarrassment when 
relief by drainage or aspiration was impossible be- 
cause of clotting. 

In the infected cases, rib resection drainage was 
adequate for empyemas of 500 c.c. or less. 
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TABtE I. DISTRIBUTION OF PATIENTS WITH TABLE II, DISTRIBUTION OF IBE mSClPU 
CHEST INIURIES ADMITTED TO GENERAL TYPES OF SURGICAL PROCEDURES, RIIH 
HOSPITALS IN THE UNITED KINGDOM BASE MORTALITY 

SECTION Sa,il»lP.o<.du,. 

Percent- rttftnl- Percent- .1 . 

Condiuons «e »*« Removal of foreign bodies *47 « “-t 

Hemothorax . ^ '11 1 is 

TT 60 aiCQiastinum • . • 1 

' i In or in relation to the heart ... 3* 0 0 

■■ ■■ ■ ” .» ; 

Rtldntd fottign bodies '5 m ' ” 

'v. :; :::: 

SSofttetsSndpe^ ■■ ° • 

TiSi;?»«-ieeeIeeeedIoH.oei,e 1 « i 

surgical centers. Diaphragmatic hernia ,, o o 

j Lobectomy (including partial) ... 5 o o 

BKfiyemo. Ninety-one resections were done tor of injuries to major vessels . S " 

infected hemothorax or empyema. Policies in treat- resection drainage of empyema 9 s 

ment involve: (i) early adequate drainage, (a) toiscrepancy due to subgroup oterlap. 

general ami specific remedial exercises ('w'udmg . . gpiintcd. and therefore contracted »al 

ambulatory treatment). (3) the laryinewfmmobilizetUhoradccageorpat 

state of acute inflammatory reaction m the cavity varying y ^ ^ patient's scquinaiU 

0 prevent hy.Iinieetion and promote ob «.at ve Th, 

pleSritis (irriutins packs are advocated tor this), ^iMy „eas, which include the lib cege M «1 - 
Snd (4) the maintenance of nutrition. vwious areas Ianosws M u- 

r/ ?fa«oMa«iK<3/ wounds. There were 35 cases the diaphragm, 
treated surgically. The empyemas were drained r. and Wllso"' V .V.*»r 

by rib resection, and associated subphrenic or liver Masquerading Intrathoradc Us 
Kswesee were drained into the empyema trans- y, ,„e, UU -‘v- , 

"SSt&r. Wy. The Whdica in 

removed to Pfcvent hemorrhage and suppurat^^^^ asUor help 

Sc^lSb (i)“hy1;^yf'mit^ ti^^ r:y';p“ms”'ne’''poC.ia.iues o, this UTe •' 

?h™"yni“(3V.hrsto";n'’d°rren '’"sS es«^ 

S-j-i. 

®"T'h"; steps in and modus ope'.^-'i ^ 'hTSie and. i**; 
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lung occurring chiefly in males over 40 years of age. 
X-ray manifestations depend on (i) the type and 
location of the tumor, (2) the degree of bronchial 
occlusion, C3) whether infection in the parenchyma 
has taken place, and (4) whether mediastinal or chest 
wall extension has taken place. X-ray findings may 
be indistinguishable from tuberculosis, bronchiecta- 
sis, unresolved pneumonia, or suppurative disease. 
If the lesion is caused by carcinoma, speed in diag- 
nosis and surgical extirpation offer the only chance 
for cure. 

Diagnostic procedures include: (i) search for 
peripheral metastasis for biopsy, (2) bronchoscopy, 
about 50 per cent efficient in securing tissue for 
examination, (3) lipiodol bronchography, (4) study 
of the sputum for malignant tissue, usually dis- 
appointing, (5) aspiration biopsy, and (6) explora- 
tory thoracotomy, which is as safe and accurate as 
abdominal exploration to determine the diagnosis 
and operability. Following the examination of a 
frozen section, surgery’ can be carried out immedi- 
ately. 

Mass surveys show that mediastinal tumors arc 
much more frequent than has been suspected from 


previous clinical and autopsy data. Localization is 
important in determining the type. Most frequent 
in the posterior mediastinum are ganglioneuromas 
and neurofibromas, while in the anterior mediastinum 
dermoid cysts, teratomas, malignant lymphomas— 
lymphosarcoma Hodgkin's disease, and leucemic 
lymphoma— are most frequent. 

Surgical extirpation is indicated in benign tumors, 
with rare exceptions. Benign tumors grow slowly 
and are usually oval or circular, quite dense, and 
sharply delimited. Malignant tumors grow rapidly, 
and tend to be lobulated and less sharply defined. 
Cervical or axillary nodes are frequently associated 
with malignant lymphomas and should be biopsied. 
Dermoids and teratomas may reveal teeth or bones 
in heavy exposure roentgenograms with a Potter- 
Bucky diaphragm. Fluoroscopy and roentgen ky- 
mography assist in ruling out aneurysm. In anterior 
mediastinal tumors a therapeutic test dose of x-rays 
is advised. If the tumor fails to respond within from 
4 to 6 weeks, surgical exploration is indicated with- 
out delay to avoid technical difficulties resulting 
from the effects of the x-rays on local tissue. 

Lynn Johnsen, M P. 
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ABDOMINAL WALL AND PERITONEUM 
TumbuH, U.i Inguinal Ifernla and Its Repair. SreJ. 

J. AusimJia, 1946, i: 109. 

The Bassini operation is standing its trial. English 
surgery in particular has been vehement in its con- 
demnation, and uncquivocably demands the death 
of the Bassini technique. 

Turnbull makes a plea for the retention in surgery 
of the Bassini operation. He presents the criticisms 
of the operation and endeavors to answer them in 
order. 

I. Statistics of recurrences must always be sus- 
pect, and cases are presented to illustrate how 
treacherous and misleading figures without detail 
can be. 

a. Ogilvie’s arguments that fi) suturing the con- 
joined tendon to the inguinal ligament means a 
muscle working out of place, (a) the abdominal wall 
is weakened, and (3) recurrence is favored rather 
than prevented, are answered in discussing the 
anatom)r of the inguinal region. 

In giving the causes of recurrences, it is stated that 
all indirect hernias are congenital, and Nature has 
fallen down on her job; that it is thus beyond our 
means to prevent the occurrenee cl hern/a, but by 
adequate operation planned on physiological and 
anatomic grounds, the condition can usually be 
cured and recurrences largely prevented. The causes 
of recurrence in most cases can be labelled as bad 
surgery due to ignorance of the condition, and are 
discussed under headings of poor technique, ill 
advised operation, faulty preoperative supervision, 
faulty suture material, and postoperative compli- 
cations. 

The author believes that there are only two hernia 
operations that should ever be performed: (1) simple 
excision ol the sac with tightening ol the transversaJis 
fascia; (?) a modified Bassini repair, alone, or com- 
bined with a fascial graft. In his opinion, all other 
operations are superduous. His technique of the 
modified Bassini repair is presented in detail. 

After disposing of the sac by high suturing and 
amputation, the incised fascia «s united with a few 
interrupted silk sutures cut directly on the knot, and 
the under surface of the conjoined tendon is com- 
pletely freed from the transversals fa.scia until it can 
bo graspeiJ as a separate entity. The transversalis 
fascia is tightened and strengthened. This is dojie 
either by a purse-string suture or by interrupled silk 
sutures. The internal ring is now narrowed by inter- 
rupted sutures placed on the inferomedial surface 
until the ring Is comfortably tight and admits only 
the tip of the finger. The neighboring lateral border 
of the rectus sheath, the area of the linca semilunans, 
is sutured to the periosteum of the pubic tubercle. 
The needle must be felt to bite in and the suture grip 
hard. This is the most important stitch in ibe whole 


f^ir. It fixes the most medial point of the m- 
joined tendon and relaxes the test el (he 
enabling it to be sutured to the inguinal linrc;: 
without tension. 

Vertical mattress sutures of silk are then 0^ 
the repair. The fibers of the inguinal ligararnt 
longitudinally, so that the sutures must not bt !:• 
SCTtcd parallel to the fibers, but across them; other- 
wise they will tear out, split, mutilate and mira 
the ligament, and thus weaken the repair. The 
second important point In the application of thf<e 
sutures is that they must be tied on thedidalsarfacr 
of the inguinal ligament— that is, on the fenon! 
triarigle side. The conjoined tendon Is stitched to (he 
inguinal ligament by interrupted sutures until it ft* 
snugly under the cord emerging from the ititerai 
ring. One or two sutures are now inserted above the 
cord, uniting the internal oblique to the ingjis*! 
ligament. This is an important step in strenstheniff 
the internal ring, for the repair is now firm all arwi 
the emerging cord. 

The external oblique is repaired with (ntcmiplel 
“figure of eight ’’sutures. Tne external oblique ruv 

be redundant. If so, it is overlapped after the meth»h 
of Mayo. If it is considered necessary to lurthfr 
strengthen the repair, fascial slripi /row the eilrrosl 
oblique should be plaited into the repair. 

Except for the method of dealing with the sac, 
operation of repair for direct hernia is the same astht 
modified Bassini operation described. 

SiEi-HtN A. Zirucv. M P 


Fisher. 11. C.; PosrappendJcectomy IntendtUf 
Inguinal Hernia. A»i« S«r;, 1546, i»j' <i9 
An unusual type of hernia was encountered is S 
of 369 cases of right inguinal herniorrhiph'«. i J 
patients had had an appendectomy from J to < 
years previously. They presented thetypRsl^riJ, p 
of a right inguinal hernia with a reducible, . 
mass at the external ingutoal ring 
with increased intraperitoneal pressure. Tnc 
at operation were in contrast to those of the 
inguinal hernia, however. No sac of the perito- 
could be found in the inguinal canal, f*^**^' ' ,ii’ 
omenta! mass was present which course „ 
the Iransversus abdominis and internal v- 
muscles to pass through a peritoneal 
original ^Ic8umcy Incision. Toeaploret*'' 
atlequalely it was necessar>- to open the lien ■ . 
cavity. In only r case of the 8 «« ana « ^ 

inguinal hernia (indirect) discovered. Ih'* >> 

bemia was described in 19” by . «} 

In this series a modified Bassim ^ 

used and the patients were allowed to be a j 

14 days of bed rest. No recurrences were 
in a period of from j months to 3 1 

This hernia occurs in the presence of poon> 
or drained, or infected appendical wou3u>. 


4a 
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■ Peritoneal 



Fig. T. Diagram illustrating the dissection of the omentum from the 
parietal peritoneura in the region of the defect. (Courtesy of J. B. Lippici- 
cott Co.) 


necessi^ for careful exploration of the inguinal 
region by opening the peritoneal cavity is stressed. 

C. Fredcrick Kittle, M.D. 

GASTROINTESTINAL TRACT 
Sandwclss, O. J., Susarman, M. H., Podolsky, II. 

Friedman, M. H. F.: Nocturnal Gas* 
trie Secretion. J. Am. Ass., 1946, 130. 258. 

tit® basis of 150 nocturnal gastric secretion 
studies peifoTmed on 38 normal persons (73 studies) 
and on 29 patients with duodenal ulcer (77 studies), 
"p^^tbors report the following impressions: 

J normal individuals and patients with 
uodenal ulcer secrete acid gastric juice during the 
'got even when the evening meal consists of foods 
>.!? ulcer patients. After a fairly well 

lanced meal at 6:00 P.M., the hydrochloric acid 
ncentration is approximately the same in both 
® 9 '^P^i aud following this meal the nocturnal 
gastric juice obtained by continuous 
tie” t ^ the average not greater in ulcer pa- 
ini ^ .^ban in normal persons. However, when 
single aspirations arc performed during 
in ^ greater quantity of gastric juice is found 
Ulcer patients than in normal subjects of the same 
pmj,? • because of a state of delayed gastric 
seem ^ ulcer patients studied 

secreti ^ tendency toward gastric hyper- 

point out that if hydrochloric acid is 
jj, factor in ulcer distress and delayed healing, 
of p rnust be paid to the nocturnal phase 

Secretion even though no symptoms are 
, v^’llugs during the night are, therefore, 
of lO ' When meat and fish are added to the diet 
patients it is advisable to include them 


during the noon instead of the evening meal. Con- 
servatism is advised when surgery is considered or is 
undertaken for duodenal ulcer in man. 

Walter H. Nadler, M.D. 

Valle, A. R., and White, M.L., Jr.: Thoracic Gastric 
C>'8t. Am Surg., 1946, 1 23; 37?. 

There is a great variety of cysts which occur in the 
mediastinum. One of the more unusual types is of 
entodermal origin— the gastric cyst. There are two 
kinds of gastric cysts, those that are acid secreting or 
functionally active, and those of which the mucosa 
is without functional activity. Even though the 
acidity of the cystic secretions was not determined 
in the reported case, the early manifestation of 
symptoms (primarily hemorrhage) is so typical of 
the proved functionally active cases in the literature 
that the authors believed they were justified in 
classifying this case as an acid secreting or function- 
ally active cyst. From a review of the literature 
it is found that there are two constant character- 
istics of a gastric cyst — it always occurs in the pos- 
terior mediastinum and always on the right side. 
The functionally active cysts usually manifest them- 
selves by symptoms at an early age, whercas thc 
inactive ones may be discovered accidentally in a 
routine chest roentgenogram later in life. ^ 

There ate several theories about the origin of endo- 
thoracic gastric cysts. They have been ascribed to 
a pinching off of an evagination of the embryonic 
foregut, to an intrathoracic vestige of the omphalo- 
mesenteric duct, and to a proliferation of entodermal 
germ cells of the esophagus capable of pro<Iucing 
gastric epithelium. 

The cyst wall has all the elements of the stomach 
u'alL Smith and Stachelin-Burckhardt have each 
reported a case which exhibited both gastric mucosa 




and ciliated stratified respiratory epithelium in the 
same cyst. Uoss has described a ease in which the 
intrinsic nerves and ganglia of the gastric muscula- 
ture were identified. 

In the case reported by the authors, the .cyst 
perforated the diaphragm and terminated in a blind 
sac about s cm. beiow it. This feature has not been 
reported in the literature. The cyst did not com- 
municate with the stomach or the esophagus. 
Erosion of bone may be caused by the cyst as was 
reported by Slixter and ClilTord as occurring in one 
of their cases. 

The most commonly observed symptoms of gastric 
cyst are dyspnea, cyanosis, cough, dysphagia, and, 
sometimes, even in infants, hemoptysis. The most 
striking symptom in the authors' case was the massK-c 
hemoptysis which necessitated admission to the 
local hospital on 9 dilTcrcnt occasions, with multiple 
blood transfusions during each period. Both Boss 
and Seydl reported hemoptjsis in their eases and 
attributed it to the presence of chronic peptic ulcers 
in the gastric cyst. In both cases the ulcers pene- 
trated into the adjacent lung and caused fatal pul- 
monary hemorrhage. Although no peptic ulcer 
could be demonstrated in the specimen from the 
authors’ case, it is probable that one had been pres- 
ent, since the cjst had eroded info the right lower 
lobe bronchus and was draining through the bron- 


chial tree. Inasmuch as this cyst was fanctietisll) 
active, the hemoptysis was probably due to bleeuiR? 
from the ulcer itself and to the action of the 
Juice on the parenchyma of the lung and the bron- 
chial tree. 

The physical findings are variable but are ususii. 
those of pulmonary afeieefasis or pneumwJto 
There may be some cardiac displacement, scoli'S 1 
or, rarely, bulging of the chest. The findings in 
case were primarily those of severe pneumoni 
The generalized bronchiectasis of (he . 

complication resulting from the rupture of the 0 
into the bronchial tree, has not been previousij 
ported. . , [,f. 

ft is diflicuit (0 diagnose a gastric C)'St ‘ 
with any degree of certainly without j 

operation. Howc\-er, the diagnosis is 
gastric juice is aspirated directly from the ej t- 
cyst may contain from a few cubic 
400 c.c. of fluid. The reaction is usually acid ^ ^ 
be neutral. Roentgenograms in both 
anterior and lateral projections arc 
the lateral new is particularly so, as it sno ^ 
cyst in the jiostcrior mediastinum. * .{if 
bronchography is of use to show sed ii'- 

evst communicates with the bronchial tree 
docs, lo demonstrate its size, shape, ,1^! 
In this case a diagnosis of postenor media 
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communicating with the bronchus, complicated by 
generalized bronchiectasis of the right lung, was made 
preoperatively. However, it was not until the typical 
gastric mucosa was seen when the cyst was opened 
during operation that the correct diagnosis was 
suspected. 

The only treatment for gastric cysts is complete 
removal. If only a minute amount of the mucosa 
remains in the chest it will secrete and cause further 
complications such as empyema or a draining sinus, 
with or without excoriation of the skin. To date 
surgical treatment has not been too successful. Of 
the 17 cases summarized, 10 were given surgical 
treatment. Five of the patients survived, which 
represents an operative mortality of 50 per cent. 
^"’0 of these had a successful two-stage operation 
(drainage and later e-tcision), and 3 had a onc-^tage 
removal. 

The high mortality is quite probably due to 
Several factors: the patients are usually infants: 
they are usually in poor condition for a major opera- 
boa; it is dilBcult to administer anesthesia; and the 
dissection of the cyst from the mediastinum is tech- 
nically impossible in some cases. The last factor is 
due probably to adjacent inflammatory reaction 
bom the functional activity of the cyst. In some 
in which complete removal of the cyst is im- 
possible in a one-stage operation, preliminary drain- 
ge IS useful as a palliative measure. 

Charles Baron, M.D, 


Koster, K. H., and Trolle, D.: Investigations of 
rostoperativc Shock: Ilemoconcentration, 
Plasma Protein, and Blood Electrolytes after 
Gastrectomy. Ada dm. ztand., 1946, 93: 51. 

The authors believe that it is profitable to study 
the lessons of shock in civilian surgery. It can be 
studied in closer detail than under war conditions. 

The circulation is severely taxed after any major 
abdominal operation, as the blood volume is reduced. 
Often this strain is easily overcome, but if it exceeds 
the bod3'’s compensatory powers, the insufficient 
circulation will dominate the clinical picture. Post- 
operative alterations in circulation are due to the 
reduction in blood volume from the loss of blood, 
loss of plasma into the tissues, and a high degree of 
dehydration. Blood pressure falls arc due to sym- 
pathetic stimulation from manipulation of the 
viscera, and anesthetization of the splanchic area. 
The reduced blood volume leads to falling venous 
pressure, diminished diastolic filling, and reduced 
cardiac output, with increased rate and diminished 
stroke volume. To preserve blood for the carotids 
and coronary system, the peripheral vessels contract. 
The relative anoxemia of the capillaries which 
develops causes an increased plasma loss. This 
vicious cycle continues until the shock picture 
becomes manifest. 

The fate of the patient depends on his ability to 
re-establish and maintain a normal blood volume 
with adequate cardiac output, circulation, and an 
adequate supply of oxygen to vital centers; and 
infusions of saline and blood are given to assist the 
body. It is not possible to recognize clinically an 
incipient reduction in blood volume— latent shock. 
As treatment should be instituted in this phase, 
variations in the blood volume during the post- 
operative period must be started. 

Frequent blood volume determinations are im- 
practical, so other methods of study are needed. Red 
cell counts and plasma protein determinations have 
been chosen as guides to variations in blood volume 
and water content of the body. Observation of the 
bicarbonate and chloride content of the blood will 
be helpful in studying the patient’s total fluid 
balance. 

The authors present an extensive study of 63 
patients who underwent gastric surgery during the 
period from January, 1940 to July, 1943. Of these, 
26 were operated upon for gastric ulcer and 37 for 
gastric carcinoma. Billroth II gastroenterostomies 
were done in all but 4 cases in which total gastrec- 
tomies (2) and Polya anastomoses (2) were done. 
Splanchnic anesthesia with novocaine, supplemented 
by local and nitrous oxide oxygen ether narcosis 
while closing the wound was used in every case. 

Postoperatively, a duodenal tube was inserted in 
the efferent loop of the gastroenterostomy. Blood 
transfusions were widely used. \^asopressin to coun- 
teract paralytic ileus, vitamins, and sulfathiazole 
both interperitoneally and systemically, were given; 
2^400 C.C. of fluid daily were taken through the tube, 
which was left in 8 days, if possible. When necessary, 
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supplementary infusions were given subcutaneously 
or intravenously. 

Hemoconcentration is a guide to changes in the 
blood volume. Such changes in hemorrhage occur— 
and consist of dilution which is an indication of the 
body’s attempt to maintain normal blood pressure. 
This occurs both in shock, when concentration shows 
a plasma loss from the circulating blood, and in 
dehydration, when the reduced blood volume indi- 
cates drainage of the extracellular water reservoirs. 

In shock with hemorrhage, compensation occurs 
by vasoconstriction which reduces the capacity of 
the vascular bed, and by the inflow of tissue fluid. 
Restoration of blood volume begins soon after 
hemorrhage, and takes place rapidly. After a loss of 
from 15 to 20 per cent of the blood volume, the 
circulating volume is restored in a period of 3 hours. 
At this time the plasma volume is greater than be- 
fore, and corresponds to a reduced cell volume. 
Trovided sufEcient fluid is available, a fall in the red 
cell count and plasma protein levels can be detected 
only a few hours after hemorrhage. 

In shock without hemorrhage, there is a reduced 
blood volume and an increasing hcmoconcentraticr. 
due to plasma loss through more permeable capil- 
laries. It is important to realize how great this 
plasma loss may be. A plasma volume reduction of 
2,100 ac. was found in a case of burns involving n 
per cent of the body surface. 

Plasma constantly supplies fluid to secretions and 
insensible perspiration, and receives fluid from the 
intestines and available extracellular water (15 to 20 
liters in an adult man). It is believed that this 
reservoir must be greatly reduced before a dimin- 
ished plasma volume and an increased hemoconcen- 
tration occurs. It is obviously impossible to calculate 
the degree of fluid deficiency from the hemoconcen- 
tration. 

In a long operation, with much bleeding and 
handling of viscera, two rival processes arc initialed: 
(i) following bleeding, fluid moves from the tissues 
into the vessels, which decreases the hemoconcentra- 
tion; (2) loss of plasma in the operative field and, 
eventually, in the peripheral areas, tends to increase 
the hemoconcentration. During the first few hours 
cither process may predominate. 

An account is given of pre- and postoperative 
investigations of hemoconcentration, plasma pro- 
tein, plasma bicarbonate, and plasma chloride con- 
centrations, and of the fluid balance of 61 patients 
who undenvent gastrectomy. 

A fall in hemoconcentration was observed in the 
patients who survived operation, the greatest fall 
occurring in those whose condition was best. In 
these patients, the dilution of blood was rapid and 
marked, which indicated an effective restoration of 
blood volume following the loss of blood during the 
operation. 

In 12 patients, the hemoconcentration after oper- 
ation was 25 per cent higher than before operation. 
All died, in spite of the fact that the hemoconcentra- 
tion was successfully reduced to normal. An increase 


of 25 per cent in hemoconcentration corTf<por..!j ti 
a re<luction of blood volume to 20 per cent. ttVa 
the blood volume falls below this point, incpanbte 
injurj’ to the central ncr\'ous system occurs. 

The authors were unable to demonstrate » nvh 
hemoconcentration as the result of blood transfusion. 

The determination of plasma protein by measur- 
ing the specific weight of the plasma (viitbout 
knowledge of the albumin-globulin ratio) is net 
reliable with respect to its colloidosmotic pr««urt. 
For this reason, and others, it is unreliable to depend 
on the edema limit— 5.5 per cent protein in U'e 
plasma— when administering infusions of crjital- 
loids. 

Although II cases showed pulmonary edema tl 
autopsy, all had had a plasma protein concentntion 
of higher than 5.5 per cent. 

No pronounced case of acidosis occurred in Ibis 
series. 

Plasma chloride concentration is discussed. It b 
emphasized that this factor cannot be an express-on 
of the fluid demand of the organism and that one 
cannot administer fluid on the basis of these figures. 

Robert R. Bigelow, >1 B. 


Wangensteen, 0 . II.: The Ulcer Problem. 

1946, 66: yi 

Two phases of the ulcer problem are diseuwd: 
(1) etiology, with special reference to the inlet- 
relationship between the vascular and aeid-peptie 
digestive factor in the genesis of ulcer; fj) character- 
ization of a satisfactory operation which will protect 
against recurrent ulcer. 

The daily implantation of 30 mgm. of histamioe 
base in beeswax and mineral oil was used as ue 
method of ulcer production, and '"iriep surpf* 
procedures were then used to evaluate their capaai) 
to prevent ulcer. .... l 

I. Four patients with fractures had cither beM- 
temesis or meicna. A diagnosis of 
made, and it was concluded that fat erawli follows 
fracture led to vascular obstruction and 
to peptic ulcer. This conclusion was s“bstaniui 
by the appearance of ulcer in rabbits foUovnng 
intravenous injection of fat plus the f”5tamine 
injection. Moreover, 3 rabbits injected with ‘ 
given no lUstamine did not develop 
rabbits given histamine alone also failed to 

An attempt was next made to 
vasomotor arterial spasm by WLii la 

Previous studies had shown that it is 
produce ulcers in rabbits by the pa 4 

beeswax alone, but in the author sexpe , 
rabbits, in which epinephrine ‘ lSumc- 

minc base, ulcer or erosion c^rred in ^ 

The possible role of pitressm m ulcer jjjj 

sidered. Again, the cf 

chronic i ' * 


t. Again, tne concmsiy** pr 

c arterial spasm invoM -T:- 
pitressin produces *”*c'!!«rcnlible^“’ 


itressin produces local areas of to tU 

lucosa. These areas then 
cid-pcptic digestive activity of the g 
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If it appears safe to conclude that arterial spasm 
of gastric end vessels invites erosion of the gastric 
mucosa, why should not mucosal congestion second- 
ary to venous stasis lead to the same result? In a 
study on rabbits and dogs, the venous flow from the 
stomach was partially obstructed. The results of the 
experiments showed that obstruction of the venous 
drainage from the stomach abets the ulcer diathesis. 
Erosion and ulcer were far more readily provoked 
when the histamine injection occurred in the presence 
of portal hypertension than when there was no ob- 
struction of the venous outflow of the blood from the 
stomach. These conclusions were confirmed In a 
small scries of patients having portal hypertension 
caused by cirrhosis of the liver or thrombophlebitis 
of the portal and/or splenic vein. Four out of 5 of 
these patients were cured of the gastrointestinal 
bleeding by an extensive gastric resection. 

1. In the characterization of a satisfactory opera- 
tionfor ulcer, theproblcmAvassubjectcd toexperimen- 
tal scrutiny as follows: Three series of experiments 
were carried out on dogs. In each series a three- 
quarters gastric resection, including excision of the 
pylorus and antrum, was done. The only variable 
was the length of tne proximal afferent duodeno- 
jejunal loop. The operation was the Hofmeister 
modification of the Billroth II resection. In scries I, 
following extensive gastric resection, the gastro- 
jejunostomy was performed as close to the inverted 
duodenal end as was technically possible. After a 
period of 3 months, the histamine beeswax was 
injected daily for from 40 to 45 days. None of these 
animats exhibited an ulcer. 

In series II the same procedure was followed, with 
the exception that the afferent duodenojejunal loop 
was longer, nosv being 27 to 78 cm. as contrasted to 
the 15 cm, in the first series. A similar 3 months 
postoperative period was adopted; then the hista- 
mine base was injected daily. Gasttojejunal ulcer 
occurred in loo per cent of this group of animals. 

In series 111 the afferent duodenojejunal loop was 
78 to 144 cm. The animals received no histamine. 
Fifty pet cetit of them died of spontaneous perfora- 
tion of the gastrojejunal ulcer. The other 2 exhibited 
no pathology. From this study has evolved evidence 
indicating that a long afferent duodenojejunal loop 
invites stomal ulcer. 

In the next experiment, an attempt was made to 
ascertain whether a less extensive gastric resection 
would protect against the histamine provoked ulcer 
d a Billroth I type of operation were done. In 3 
senes of dogs, the following results were obtained. 
After a 25 per cent gastric resection, 75 per cent of 
me animals developed stomal ulcer. When 50 per 
Cent of the stomach was resected, again 75 per cci»t 
of the animals developed stomal ulcer, but when 75 
per cent of the stomach was removed, stomal ulcer 
Old not occur. 

The success following a 74 per cent gastric resec- 
tion with a short afferent duodenojejunal loop 
suggests that a satisfactory operation has been 
Samuel J. Fogelson, M.D. 


Wlnkelstein, A.; The Prophylaxis of Peptic Ulcer. 

CastroeHUrology, 1945, S: 457. 

The prevention of the peptic ulcer involves three 
separate problems: (1) the prevention of peptic ulcer 
in general, as a community problem; (2) the preven- 
tion of peptic ulcer in the individual; and (3) the 
prevention of peptic ulcer recurrences in the indivi- 
dual patient. These three problems naturally 
overlap. 

The first of these factors requires the consideration 
and prevention of neurosis in adult life, often the 
result of psychic traumas in childhood. The dietetic 
habits of the American people should be improved; 
the excessive use of coffee, condiments, charged 
water, fried foods, and large amounts of fat, leads to 
gastric hypersecretion and spasm with primary and 
secondary inflammatory reactions. I'he injurious 
role of tobacco and alcohol in the problem of peptic 
ulcer should be given most serious consideration. 
There is also a high familial incidence of peptic ulcer. 
Julius Bauer, of Vienna, has shown that there are 
families in whom there is a strong tendency to 
acquire ulcer, “given the suitable exogenous aggres- 
sive factors.” George Draper has reached similar 
conclusions from anatomic data. 

In considering the prevention of peptic ulcers in 
an individual the above factors, as they apply to the 
ulcer type of patients, should be observed. The 
individual who has the “lean and hungry look of 
Cassius or the outspoken ‘ulcus facies’ ” should be 
warned to avoid gastric irritants in so far as is pos- 
sible. These individuals are characterized by an 
increase of interdigestive acid secretion which is 
present in ulcer patients and absent in the normal 
stomachs. When this gastric hypersecretion is ab- 
sent during the night, the individual may be stamped 
as an ulcer candidate, and should be taught to avoid, 
or at least diminish, exposure to exogenous gastric 
irritants. 

The prophylaxis of recurrences in the individual 
ulcer patient requires the serious consideration of 
(i) dietetic errors; (2) alcohol and tobacco; (3) emo- 
tional factors; (4) physical and mental fatigue; 
(5) seasonal or periodic recurrence, i.e., in the spring 
and in the fall; (6) infections (chiefly upper respira- 
tory); (7) reflex causes (diseases elsewhere in the 
body, especially in the abdomen). The elimination 
of all such factors should be part of a prophylaxis 
effort. 

Patients with ulcer should go on ulcer therapy 
during periods of physical and mental fatigue, in the 
spring and in the fall, during and after upper respir- 
atory infections, after surgical procedures elsewhere 
in the body, and possibly regularly i day each week, 
and for 2 weeks every few months. 

At the present time, the prevention of peptic ulcer 
as a military problem should be considered. In two 
large American Army hospitals, an average of 34 per 
cent of the patients with gastrointestinal ailments 
bad ulcers. It was significant that approximately 
80 per cent of the patients had ulcer symptoms 
previous to Army life. For this reason the conclusion 
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is drawn that men with a definite history of t>eptlc 
ulcer should not be accepted for military duty. 

SAiruEL J. FocEtsON, M.D. 

Moses, WilUam R.; Acute Obstruction of the 

Small Intestine. England J. il., 1946, 234- jS, 

One hundred and eighteen cases of acute, com- 
plete small bowel obstruction seen in a large munici- 
pal hospital are presented. Of the 118 patients 
treated, 10 died, a mortality rate 0/ 8 per cent. The 
low mortality rate is attributed to the careful 
assessment of the general condition of the ob- 
structed patient before any operative procedure is 
attempted rather than to emphasis upon the local 
disease. The method of treating acute obstruction 
of the small bowel is to provide surgical correction of 
the fondition when the patient has reached the peak 
of general s>*stemic improvement. 

The number of patients seeking early municipal 
institutional care that would permit immediate sur- 
gery is small. However, in such a group of patients 
a prophylactic treatment is recommended for shock, 
intubation, suction, and blood or plasma before and 
during operation, despite their satisfactory condition 
on admittance. The larger group of patients de- 
mand an c.Thaustivc study to assess the ability to 
withstand any contemplated operation. The author 
fawrs postponing surgef}' in this latter group until: 
the pulse is stabilised below no; the blood pressure 
is at normal or near normal limits; the acid base 
balance is restored (as estimated by the type of 
respiration, the plasma carbon dioxide combining 
power, acetonufia. determination of serum sodium 
and chloride levels, and so forth); hydration has 
been achieved (as determined by the feel and ap- 
pearance of the tongue, blood urea nitrogen studies, 
the specific gravity and quantity of urine passed 
during preparation and hematocrit studies); the 
definite treatment of complications, such as pneu- 
monia and heart failure, is well under way; there is 
significant improvement in distention, and the 
general effects of shock (sweating, pallor or cyanosis, 
coldness of the extremities, and mental torpor or 
severe anxiety) have been alleviated. 

Jons E. Kauabis. M.D. 

Wood, W. 0 - Tlie Treatment of Duodenal Ulcer. 

Edinburgh J/. J., J 94 S. S^' 4 JJ- 

The problem of peptic ulcer has become increas- 
ingly important. It is not only a %*er>’ common 
disease, but it has shown a steady increase in fre- 
quency as determined by the steady rise in mortality. 
In England and Wales, there were 43 .o«> deaths in 
the 10 years before the war, as a result of peptic 
ulcer. The number of men discharged from the Army 
up to December, 1941 (a little over two years) be- 
cause of peptic ulcer was 23,574. Approximately 
200,000 new cases in males each j-ear are estimated to 
occur in England and Wales alone. Moreover, the 
frequency of perforation, obserx'cd in the hospitalsof 
the West of Scotland, has more than doubled in the 
pericxl between 19:4 and 1941. 


The etiology of duodenal ulcer is di^cu^sed, isl 
emphasis is placed on the role of mental and 
physiological strain. During the wont pericdriir 
bombardment in London, a marked rise was cotri 
in the number of cases of perforated ulcer. 

The methods of treatment have passed tkrocA 
several phases during the past 20 years Specie 
dedsions have been reached, which may be jroepeJ 
into four points of view. 

1. The treatment of the uncomplicated duodensl 
ulcer is a medical (not a surgical) problem. 

2. Gastroenterostomy, in the absence cf well 
marked organic stenosis, is a bad operation and is 
universally condemned. 

3. In the presence of well marked stenoris, gastro- 
enterostomy is a safe procedure and gives good 
results. 

4. In patients with duodena! ulcer without 
stenosis, in whom operative treatment is indicated, 
an extensive partial gastrectomy (subtotal gartfK- 
tomy) is the only justifiable procedure. 

Following the conclusion that subtotal gaitrectorar 
is essentially a sati-sfactorj’ procedure, alieniatirt 
surgical procedures are considered, as iollowr 
Gastroenterostomy again, but only under rp«2e 
conditions; operations at the pylorus, such is 
pyloroplasty; gastroduodenostomy, which is wn- 
demned; partial gastric exclusion, as suggested by 
Devine, which is also found to be an unsalisfactew 
procedure; partial fundusectomy, as suggested b.'' 
Connell, which has not been done sufhcienlly to 
warrant conclusions; vagotomy, which still requires 
further evaluation, and, finally, ligature of the gi'- 
trie blood vessels which, in a limited series, rea- 
sonably satisfactorj*. Skmltl J. Focelsov, JI D 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 

With, T. K.; The Bilirubin I^uct/on 0/ the 
man Organism and Its Significance in 
Pathogenesis of Jaundice. drfJ nrd- s 
1946, rrj- i66. 

That there is considerable individual 
the production of bilirubin by the 
has been shown by the author, «ho used $e«rxi 
methods independent of each other. ^i,.rtiyi. 

Of 3 methods of determining 
the most accurate is that of collecting t , 

output of bile and determining its biJirubi-n ^ 
This was done on 35 choIcc>>tcctoniiri . 

who had drains in their common , .{inj- 

da>-s after operation the constant I ‘ 
rubin production was reached; it " 
from so to 400 mgm. per z 4 h-^^rs, and m c^- 
Iwlwecn 50 and 250 mgm. >,;i;n!bLi pr> 

The second methcxl nieasures the b 
duction in terms of the urobilinoid excr ^ c: 
feces. Since urobilmoids -- is ori)' * 

destrojTd in the inte'tine, thii t 

rough correlation 

lower limiting value for bilirubin prw 
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The third method , is the determination of the 
excreted amount of urobilinoid plus bulirubin in the 
urine and feces in cases of jaundice. If there is not a 
complete biliary obstruction, this method is subject 
to the same error as the second method insofar as 
fecal urobilinoids are concerned. The error is climi* 
nated if biliary obstruction is complete. However, 
variations in the bilirubin content of various depots 
in the body— the serum, the tissue fluids, the tissues 
themselves— prevent excretion from being an accu- 
rate index of production. In 5 patients who had 
subsequently proven complete biliary obstruction, 
the bilirubin excretion in the urine was 20 to 50 mgm. 
per 24 hours. This low figure may mean that pro- 
duction is actually lowered, or it may mean that the 
bilirubin is largely broken down before it can be 
excreted. 

In cases of complete biliary obstruction, the 
severity of the jaundice (the serum bilirubin concen- 
tration) is influenced by bilirubin production and by 
the ability of the kidneys to excrete the bilirubin. 
As shown in the 5 cases mentioned, this renal excre- 
tory power is low; hence, the severity of the jaundice 
in complete biliary occlusion is largely a function of 
the bilirubin production 

One factor m the metabolism of hemoglobin which 
probably has not received proper consideration is 
that much of the hematin of hemoglobin may give 
rise to bilifuscin and mesobiiifuscin. Abnormally 
low bilirubin production resulting from this mecha- 
nism may explain some puzzling but unquestionably 
authentic cases of complete biliary obstruction and 
acute yellow atrophy ot the liver in which there was 
no jaundice. P. F. Lounsbury, M.D. 

Shallow, T. A., Eger, S. A., and Wagner, F. B., Jr. 
Congenital Cystic Dilatation of the Common 
Bile Duct. Ann. Surg., 1946, 133: 119. 

There have been 182 cases of congenital cystic 
dilatation of the common bile duct reported in the 
literature, including the authors’ case. The first 
case reported by the authors is a follow-up of a pa- 
tient operated upon in 1941. The dilated common 
duct was removed and the right and left bile ducts 
were separately anastomosed to the duodenum. A 
follow-pp almost 4 years later revealed the patient 
to be in excellent health. The brorasulfalein liver 
Junction test was normal and the Van den Bergh rc- 
^^bon was negative with a serum bilirubin of x .0 mgm. 

The second case was that of a $8 year old white 
woman. Dmfng the year prior to her admission she 
noticed her abdomen was gradually and persistently 
mcreasing in size. There was no discomfort or pain. 
^ ®bj>dically her urine was darker than usual and her 
bgbt in color. No jaundice was noticed. The 
andomcn was distended similar to an 8 month preg- 
Mncy but the tumor mass appeared to originate in 
me upper abdomen. The mass was mobile. The 

tomsulfalem liver function test showed 40 per cent 
nyc retention. The Van den Bergh reaction was 
positive with a scrum bilirubin of 2.0 mgm. 
c prothrombin lime was within the normal. 



Fig. I. Roentgenological studies in Case i, in which the 
cyst was excised. Arrow in (A) shows displaced stomach 
and duodenum preoperativciy. (Courtesy of J. B. LIppin- 
colt Co.) 

Roentgen examination of the gastrointestinal tract 
revealed the stomach and duodenum to be markedly 
pushed to the left. The hepatic flexure of the colon 
was displaced downward to the level of the brim of 
the pelvis. The cholecystogram was indefinite; no 
stones were seen. 

At operation the common duct was hugely dilated 
and the gall bladder was normal. From the cystic 
mass 5,800 cc. of thin, dark brown material was ob- 
tained, which was later shown to contain bile and a 
moderate amount of amylase. An anastomosis was 
made between the cyst and the duodenum. 

Recovery was uneventful and 7 months later there 
was no abdominal swelling, jaundice, or pain. The 
stomach, duodenum, and colon were shown by 
x-rays, to be in normal position. There was 5 per 
cent dye retention following the bromsulfalein test 
and the Van den Bergh test was negative. 

The authors state that the c>’St should be re- 
moved only if it is small and the patient’s condition 
is good. Anastomosis of the cyst to the duodenum 
is usually the preferable procedure. 

Earl 0. Latimer, M.D. 

Scott, II. W., Jr., and Bowman, J. R.: Traumatic 
Rupture of the Spleen. J. Am. M. Ass., 19^6, 
130: 270. 

Seven cases of traumatic rupture of the spleen 
were seen on the surgical service of the Children’s 
Hospital, Boston, during the period from 1937 to 
1944. All of the patients were boys and ranged in 
age from 4 to 13 years. Three patients were injured 
in falls, 3 in sledding accidents, and i patient was 
struck by a falling object. One patient had been 
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Three cases are reported xliustrating splmx- 
panhematopenia, in all of which splcnectotay wu 
followed by immediate and lasting improvement in 
the abnormal blood picture and in the general condi- 
tion of the patients. The first case was one of con- 


splem If through the eple™ „„ be 

pain; frequently this pain is in the left upper ab- 
dominal quadrant and occasionally it is referred to 
the left shoulder. The pain is shortly followed by 
evidence of acute blood loss. On examination there 

are pallor, anxious facies, varjdng degrees of shock paticms x nc uiai. tasc was uuc o* lu >- 

and tenderness and maairnum muscular rigidity in' genital splenic panhematopenia occurring in i il 
the left upper abdoininal quadrant. It there is year old girl who had a chronic relapsing loim ol the 
progressive and extensive bleeding there are signs of disease. That splenic panhematopenia may oeenr 
abdominal Uuid. ^ ^ as an acute fulminant medical crisis was fliustmted 

_ One child had paro.xysmal pain resembling that of by a case occurring in a 24 year old woman, vr!w 
intussusception. The pain was referred to the left showed dramatic improvement following emergency 
■ shoulder m 3 of the 7 children. All 7 children had splenectomy. The third case was an example of 
symptoms of acute blood loss but only 1 was in splenic panhematopenia secondary to Gaucher's 
severe shock. In 5 there was abdominal tenderness disease in a 20 year old female. The latter patient's 
and left upper quadrant muscle spasm. In no case sister, at the age of 6, had been subjected to splcnec- 
was the “Ballance sign” present— increasing and tomy for Gaucher’s disease, 
nonshi/ting dullness in the left flank. In 5 patients The authors’ studies fully conSrm Namli'* 
the red blood count on admission had fallen below interpretation of splenic pathological ph}-sioiogy. 
3,500,000 and in 2, approximately to 2,500,000. The but they would not limit it to Gaucher’s disew 
leucocytecount variea from 10,600 to 1$, 000. X-ray The advantage of observing and analyzing fr«h, 
examination did not contribute to the positive surgically removed splenic tissue in the suprauUl 
diagnosis in any case. technique, which identifies both the phagocjiic crils 

Immediate surgerj' is Indicated. Adequate whole and their engulfed contents, strongly inenmmatw 
bloodandplasmaisgivcn.theplasmabeinguseduntii the splenic macrophages in all of the so-cailcd 
compatible blood is obtained. The technique of hypersplenic syndromes. Plalelcts, m ** 
splenectomy differs only from elective splenectomy leucocytes and erythrocytes, can be readily r^j 
in that the pedicle is sought immediately and con- niacd when they are present within the living splenic 
trolled. phagocytes, and the proportion of each thus aw- 

Postoperatively, daily platelet counts should be covered, sequestered and being destroys ^ ta^ 


made after the third or fourth day in anticipation of 
a "platelet crisis.” Heparin is given if there is any 
evidence of thrombosis or if the platelet count is 
over 800,000, and continued as long as the count 
remains over 800,000. Earc O. Latiueb, M.D. 


Doan, C. A., and Wright, C.: Primary Congenital 
and Secondary Acquired Splenic Panhemato* 
penla. Blood, J. Hemal., 1946, 


coverea, scquesierea anu uemg ucajiw;-- ••• . 
spleen, is generally a good reciprocal index oi W' 
cellular units available in the circulation when in 
bone marrow is not depressed. 

The diUereatia! diagnoses -which must ^ ’ 
sidcred by the clinician in the sjTjdrome are in 
fold: (i) hypoplastic bone marrow, either 
idiopathic, or secondary to some noxious ’ 
(2) splenic panhematopenia secondary to soi"* , 
Mitdtinnal rii>!ea5e which inN'oIvCS the »P 


jwma. stitutionai fliseasc wnicn mvoMy* , jjusted 

The spleen is an organ of multiple structures and predominantly and disturbs its Wc 

• ..U.. in « •fiilA «.f r.l.i>€ilnlx,r,irtil v,i»ltir,rp- anil (») Driman -f' . 


many functions which normally are in a state of physiological balance; and 0) 

_i ^1.1 nTnr,»«c:p« nf hinotl Cell panhcmatopcnia on a congenital or Jamma , 


physiological balance. The processes of Wood cell panhematopenia on » carr/iiJ 

formation, blood cell sequestration, and blood ce I Complete data frotn the providf 

destruction normally represent a delicately bal- stcnwl marrow aspirat on ir.<l 

anced splenic equilibrium, which may ,be upset the mfomation oa whi J to b«e an op^ 
because of congenital accentuation or diminution of adxnsc therapy. Splenectomy m he ,3d 

a function, or because of secondary' involvement of anisms may result in a 
the «Dleen in some general constitutional disease, abortive remission of the symptom * 

A large variety of disturbances in the circulating related to ‘fe disturb ccUularbalan^^^ undcrlrini 
,, J.... tr. «nl<.n;r rlvsfiinctioD mav or mav nol mflucncc the lunuamenia ^ 


feiS ".'SS txs J-ssi'-i J — — 

ineficttivc. Instability in splenic functional balance predicted with s 
with respect to any one of the essential elements of 
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MISCELLANEOUS 

Moore, M. T.: Paroxysmal Abdominal Pain. J. Am. 
if. A«., 1945, 129: 1233- 

In cases of abdominal pain without a demonstra- 
ble organic or psychogenic cause, a study should be 
directed to the possible existence of cerebral disease 
or dysfunction. Exact localixation of cerebral repre- 
sentation of gastrointestinal activity and abdominal 
pain is still not fully determined, but most data 
point to cortical mediation and possibly diencephalic 
influence. 

From the clinical approach, abdominal pain has 
been postulated as being a form of epileptic variant. 
Fits of varying forms, including abdominal pain, 
may result from a host of conditions producing 
either structural or physiological changes in the 
brain. Wechsler stated: “I would call attention to 
the occurrenceof abdominal pain, at times simulating 
appendicitis, renal colic, gallbladder disease, and 
gastric or duodenal ulcers, in tumors of the brain. I 
have seen patients treated for a long time and even 
operated upon for abdominal syndromes which, were 
the harbingers of brain tumors.” 

The author presents 6 cases which constitute a 
group of individuals in whom abdominal pain was 
the'only symptom (or an outstanding one) present 
and unrecognized over a considerable length of time, 
and in whom thorough history taking, detailed 
neurological examination, and utilization of diag- 
nostic aids, including electroencephalography, led to 
the consideration of the pain as a manifestation of 
focal symptomatic epilepsy. 

The 6 cases presented have a common denomi- 
nator: abdominal pain. In 2 cases this happened in 
practically a pure form, and in 1 case the predomi- 
nant seizures consisted of abdominal pain occurring 
m wavelike attacks. These 3 cases had been studied 
quite intensively before the diagnosis of abdominal 
epilepsy was entertained; 2 of the patients showed 


abnormal elcctroencephalographic findings. All 3 
patients responded immediately and continuously to 
anticonvulsant therapy in the form of dilantin and 
bromides or phenobarbital. 

Three of the 6 patients had a history of antecedent 
head injury. One presumably had cerebral 
angioneurotic edema following the injection of 
diphtheria antitoxin, with a sensitization or morbid 
change in the cerebral cortex, and i had tuberous 
sclerosis with undoubted morbid changes in the 
brain. No etiological background could be revealed 
in the sixth case. Thus, the majority of cases pre- 
sented give evidence pf disturbed cortical structure 
and function. 

The 5 patients who were given anticonvulsants 
responded favorably and quickly to the use of 
dilantin atone or in combination with phenobarbital 
or bromides. Two patients in whom electroencephal- 
ograms were made before and during treatment with 
dilantin and phenobarbital demonstrated the damp- 
ing out effect, by these anticonvulsants, of the ab- 
normal cerebral discharges. 

In 3 of the 6 cases, the patient gave a history of 
head injuo'- This, as a possible cause of abdominal 
epilepsy, is considered important at this time be- 
cause of a strong likelihood of many cases of epilepsy 
or its variants finding their way into medical prac- 
tice as the result of craniocerebral injuries and infec- 
tions incident to World War II, and those which 
may appear with the return of the automobile and 
airplane to extended civilian use. 

The criteria for diagnosis are based on (i) ex- 
clusion of intrinsic visceral disease, (a) adequate 
historical data, (3) attack pattern of an epileptic 
order, (4) associated epileptic show, (5) objective 
evidence of cerebral organic disease or dysfunction, 
and (6) the effect which anticonvulsant drugs pro- 
duce on the symptom of abdominal pain and on 
the electroencephalogram. 

Douglvs R. Morton, M.D. 



GYNECOLOGY 


Schefley, L. C.: Diagnosis and Management of 
Uterine Carcinoma and Sarcoma. SuTg.Ctin. N. 
America, 194S1 25 = 1*62. 


Cirio. C. R.: Myometrectomy {MiometiectaciiJ 
06 il. gin lal. amer., B. Air, 1945. 3 = 76t. 


A review of pelvic malignancies is presented. The 
author notes that carcinoma of the cervix is no 
respecter of the so-called cancer age, and that 27 per 
cent of cancer patients seen at the Jefferson Clinic, 
rhiladelphia, were under 40 years of age. He advo- 
cates the use of biopsy on all suspicious lesions, and 
the necessity, in many cases, of splitting the cervix 
for a more careful inspection. The vaginal smear 
technique is used in his clinic, but it is admitted that 
a long period of training is necessary before one can 
be proficient in identifying abnormal cells which are 
characteristic of malignancy. 

The author reviews the management of carcinoma 
of the cervix, and compares the results obtained from 
use of the radical Werlheim operation with those 
obtained from irradiation. 1 Ic quotes 
many clinics which have used one or both meth^s. 
and concludes that irradiation is the treatment of 
choice in the great majority of cases. In the Jefferson 
Clinic the survival rate, based on a 5 year follow-up, 
was 47 per cent for early cases and *3-S,f«/ccnt as an 
over-aU rate. The technique employed at the Clinic 
?s discussed in detail and the use of deep roentgen 
ravs through 4 external ports, combined with the 
SKsvaginal port, is favored. A massive dose treat- 

obtaining » .-.-noma of the fundus in 

paTients under 40 is 

son Clin’c place thei cstrogens“in the management 

"f ini of the mrnopause has frequently con- 
of symptoms ot tne me i ,K„tmcnopausal 

scd. the > ' the fact that dag- 


In the treatment of myoma of the uterus Ae t)T< 
of operation should be fitted to the conditions en- 
countered in the individual, with avoidance 01 my 
tendency at systematization. The author, in la^ 
cites a number of operations w hich might he 
to on occasion, and arranges them in order from l-e 
most conservative to the most radical, ine - 
begins, of course, with polypectomy and curett.- 
ment, continues with enucleation or myomectomy 6 
the abdominal or vaginal routes; then comes tie 
fundal amputation of Tasseron pd ^ 

finally, he mentions his own opera tion.ormyometw 

tomy Four other types of operation, the 
ampiations of the body of the “t'™* of 

.Aschner and RisoHa; the Ijfw 

Maurity Santos; the high, j ih 

subtotal hysterectomies, ‘he.Iari^r com 
the implantation of endornctnum {indicia 

his list of operations aimed ** L., ,5 nio«t 

of menstruation. Finally, the 

radical and sacrificing the menstraanunctm^^^^^ 

operations of low, subtotal I}- 1 ...ji hj-ater- 
implantation of the endometrium, and total n> 

'^FM^mvomelrectomy the "jL^^itKlf^hut 
the prescraation of the , A 

further asserts that this " ndometP“® 

synergism which exists , .kpnrrten'atio!' 

and ovary. This is not solely due to the^ 

of the endometrium but to ,*"1 Aroad I’f*' 

rrirnfullv ffom the uteFUS the orw r 


fused, the IJi" d'li the fact that diag- 

blccding, necessary when bleeding occurs, 

nostic curettage is . / ndal carcinoma is 

The author’s n»anagement^of^tj«J« 

preliminary- irrad gion f ” 

It is estimated that uterine malignan- 

Sc?:” TbT’'Sic« and progna* - Eanmlly 

accepted to be BaA»BV'K>*. M.D. 


of the endometrium but to inc 
loosening carefully from the with l-he 

ment in its '■•ntirety. before proc^.^ ^ ^ 
operation of amputating the upper pan 
pus uteri. . ..nvoraetrectomy, 't » 

• .As for the technique of UlJu^U 

briefly described in French c/l*/ 

(1040. No. 90) af'fJ S" Spanish m the ye 
Iniernalional Cpllege of render ihf 

Excellent photographs f„Xiou 5 . 

general character of the ®Pf”, .^putationlbroJ.^ 
tially, the operation is a ^ excision cf .t-^ 

the body of the uterus, JuecndomctnuP 

muscular wallofthcutem^«^, jj,e eern‘: 

and pcnmelnum of ihc stump .n-thaps 50-« 

the inner tube of ^''^^"'^‘"llTheoutel tubc.of 
aluebed muscular I i>'Ue, i-erm' • 


attached muscular li-'Ue, ^ jvcrmit. 

meirium are kfl anntied and ‘ 

two tubes arc now „r un called 


^..o tubes arc now intimately f PP‘‘'‘‘s^,.callcd 
one another and then ° jj,e top to i'^YTrteV 
serosal tube is clos^j acra a^V-^'-e 

inner, or "lyomucosal. tuM ^ 
draining do«n«ard ‘"f' the broad 
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Follow-up examinations usually show that the 
cavity of the child sized residual uterus is about 4 cm. 
in depth, and although pregnancy is excluded, as a 
rule the woman menstruates at her regular intervals 
and with almost normal abundance. In fact, i pa- 
tient later developed a menorrhagia, which, however, 
proved to be the subsequent growth of a myoma of 
the cervix from an area so deep that it could not be 
•reached by the operation itself. It is obvious, of 
course, that this operation should not be done on 
younger women (below 40 years of age) unless they 
have already satisfactorily fulfilled their rights and 
duties as a mother, nor on older women (above 48 
years of age) who are already entering or have en- 
tered the menopause. Again, the bleeding in this 
operation, although not serious, is nevertheless a 
factor which requires a quick, deft procedure, and 
the method should not be attempted by other than 
an adept. 

The author’s material now includes 141 operations 
with a follow-up on 91; in 12 (13%) menstruation 
has not returned, while in 79 (87%) it has reap- 
peared; however, in a new group of 48 patients 
operated upon there has not been a single instance of 
amenorrhea. These last excellent results are attrib- 
uted by the author to the perfecting of his technique, 
especially the separating of the inner or myomucosal 
tube by means of the bistoury, and rejecting the 
electric knife for this part of the operation, as well as 
the careful ptcsetvaUon of the broad ligament with 
regard to its blood supply and innervation, which 
permits a more perfect functioning of the synergistic 
relationship existing between the ovarj' and the 
endometrium. 

The author’s statistics, which arc the most impor- 
tant recorded up to the present time, give a mor- 
tality foe myometrectomy of only r .41 per cent. 

Joiw W. Brennan, M.D. 

ADNEXAL AND PERIUTERINE CONDITIONS 

Magnusson, W.: Roentgen Diagnosis of Tuber- 
culous Salpingitis (Ueber das RSntgenbild bei 
tuberkuloser Salpingitis). Acta radial., Stockb., 
^ 94 Si 26: 265. 

Asa rule uterosalpingography is not considered to 
be a diagnostic method by which inflammatory 
ksions of the fallopian tubes such as gonorrheal, 
tuberculous, and nonspecific salpingitis can be dis- 
tinguished from each other. The only excciHions are 
salpingitis isthmica nodosa and endometrji>sis of the 
tubes. 

.Th® author studied the roentgen findings in 12 
histologically proved cases of tuberculous salpingitis 
and wmpared them with films obtained in 200 cases 
”^tibal occlusion caused by tuberculosis and various 
other conditions. The nonpatency of the tubes was 
demonstrated in all cases of both groups by 24 to 48 
hour follow up films taken in the erect position for 
Visualization of the fluid levels. These films showed 
retention of the contrast material (perabrodil or 
iodized oil) in the tubes. 


In 9 cases of the first group irregularly serrated, 
tagged contours of the visualized tubes were found 
to be associated with from pin head to rice kernel 
sized intraluminary filling defects. Three cases dis- 
played destruction of the tubal wall with abscess and 
fistulalike dilatations of the tubes. The 24 hour films 
showed retention of the contrast material in irregu- 
larly shaped saccular pools in 6 cases, most of them 
containing fluid levels. 

The author concludes that the roentgen diagnosis 
of tuberculous salpingitis is possible in many cases 
since the described findings are rare in other forms of 
salpingitis. Geruart S. Schwarz, M.D. 

Spanfticr, C. M.: Operations for Sterility. Surg. 

Clin. jV. America, 1945, 25: 1345. 

The author states that the surgical approach to 
the problem of sterility in the woman of childbearing 
age may be successfully followed in some instances. 
If possible, the cause of the sterility is ascertained, 
following which a test for tubal patency is made. 
Surgery Is never attempted in the presence of acute 
or subacute pelvic infection. 

The choice of operative procedure depends upon 
the location of the obstruction. In extensive tubal 
obstruction, the Estes or the Tuffier operation must 
be performed. The former consists in the excision of 
the uterine cornu and the attachment of the denuded 
surface of the ovary to the exposed ostium, care 
being taken to preserve the blood and nerve supply. 
The Tufiicr operation consists in making an opening 
in the posterolateral wall of the uterine cavity, into 
which the ovary is projected. The incidence of 
pregnancy following these operations is about 8 and 
4 per cent respectively. 

The Bonney oiieration is used in cases in which 
the obstruction lies in the outer third of the tube. It 
consists of an amputation proximal to the site of the 
occlusion, testing the tube for patency, placing a 
No. 9 catheter in the outer third of the tube, and a 
Bonney clamp over the tube and catheter 1.5 to 2.5 
cm. from the amputated end. A circular incision is 
made at the end of the clamp through the muscularis, 
and the mucosa is everted, bringing it onto the 
serous coat. The ovary is then suspended to the 
lateral pelvic wall. 

Obstruction in the proximal or medial portion of 
the tube offers the greatest opportunity for success. 
A modified Holden technique is used where the 
oviduct is divide<l distal to the site of obstruction, 
and the closed portion is tlicii freed from its broad 
ligament attachment. The uterine cornu is excised 
and the patent end of the tube is inserted. 

Postoperative treatment consists of a Rubin in- 
sufflation in from 10 to 14 days. At the end of 6 
weeks, 92 per cent of the patients in this series 
exhibited patent tubes. Catherine B. Hess, M.D. 

Knight, R. van Dyck.: Tubal Sterilization. Am. J. 

Ubsl., 1946, si: 201. 

Two hundred and thirty-three tubal sterilizations 
performed during a 10 year period arc reviewed by 
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of tubal sterilization. 


Dionlsi, H., and Ferraris, L. V.: Ovarian Stnima 
with Hyperthyroidism (Struma ovarico con 
hyperttroidistno). Obsl. gin. lat. amtr , B. Air, 
1945.3: 797- 


ntion nrA rr, r,A, a .V ^l^oiig 6,010 Dut patents. Some patknts WK m- 

Madlcner steriUmion ' * **'' '? C™"PS. tut in order d /reqmnty 

“’TlIrRomorov .* r -j o • . j distaseoItheBatthoIinglands wasthemostcommon, 

mtcharacal and /o!!o»cd by luetic manifestations, and otter tj-pesof 
biological haaatds which are inherent to other types ulcers, dystrophies, and neoplasms. Neoplasiasaeie 
Edward L. Cornxli, M.D. seen in .g per cent of the out patients and 6,45 per 
«titof the in patients. Mycotic infections were seen 
in J.21 per cent of the out patients. 

A tabular list of the various lesions in both groups 
Is given in the original article and is accompanied by 
. , , , . , illustrative photographs. One case of cylindroma is 

A woman of 46 years, who had had 4 normal preg- presented, liJSAir T. Laj.gsto.v, il D. 

nancies and deliveries, had been undergoing rather 
satisfactory treatment for diabetes for 5 years when 
she began to lose weight and strength, and developed 
tremor, exophthalmos, and an enlarged thyroid 
gland. Her basal metabolism varied between +37 
and 4*54 after subtotal thyfoidectomy it drop- 
ped to 4'H, the symptoms of hyperthyroidism 

disappeared, and the patient gained 10 kgm. 

Two yean later the patient again sought medical practiceofohstetricsandcynecoiogy where so luaB/ 
advice, having been suffering again from nervousness acute emergencies necessitate immediate and eSi- 

for about 6 months. At this examination there was cicntrestorationofbloodvolumeandoxygencarryms 
observed a distinct exophthalmos, tremor, and some capacity to the patient. The various parenteral 
muscular hypotonia. No enlargement of the residual routesef administration are discussed, and the author 
thyroid tissue in the neck could be determined, nor Uvors the intravenous and intramedullary routes. _ 
could any aberrant thyroid glands be found. How- Often, not enough whole blood is used, and it is 
ever at vaginal examination a spherical tumor, the believed that the response on the part of the pabent, 
siae of an orange, could be felt to the right 0/ the rather than the volume of blood administered, is the 
uterus. The diabetes could be controlled adequately best indicator. The use of plasma and other suD- 
with insulin, but the other symptoms continued in stltutes is but a temporary measure In the treatmem 
spite of iodifliaation. the basal metabolism measuring of acute blood loss. . pi 

■ ' ‘ ‘ The author summarizes the importance of the * 


MISCELLANEOUS 

Lang, W. R.: Blood, Blood Derivatives, and Blood 
Substitutes In Obstetric and Gynecologic 
Practice. Si/rg. Clin. N. America, 1945, *5: 
Lang, in a survey of blood, its derivatives and its 
substitutes, stresses the use of such products in the 


or in hemolytic transfusion reactions, m 
complications or pregnancy, and in j ,.ii 

He believes that in the administration of red cei 
suspensions to replace lost cells, those of Kh nega 


-t*S2 to days later. 

The ovary seemed to be involved in the tumor 
mass and the whole was removed under local anes- 
thesia with .50 per cent novocain. A month later the 

metabolism was down to 4-S. A year later the pa- lu icj.iawi - — -• - j-nors 

tient was in perfect health and had gained 12 kgm. donors (even though the plasma of suen 
Histological examination exhibited the usual lack contain anti-Rh antibodies) may ®'r 

of uniformity for tumors of this sort, that is, there erythroblastolic infants, or to the mothers 0 
were areas which very much resembled a colloid children. .^arp lifted 

goiter, others simulating the typical Basedow pic- The various colloidal plasma substitutes t 
, r. ..•11 -.1 suggesting the anddiscussed. The author apparently favo 


of albumin and ascitic fluid. 


GcORce Bradburk, M-D. 


ture, and, finally, still other areas : ^ 
fetal type of parenchymatous hyperplasia. Scattered 
about were remnants of the original ovary. 

Although the authors were not in a position to 
conduct special chemical or biologiail investigations, 
they believe that in view of the clinical picture and 

the morphologic aspect of the tissues there can be no .^““'^'‘'''■^'"VwVrMtroeen which is 

doubt that the thyroto.xic picture was occasione^by ethyUne) js a^new^synthefic estrogen 
the ovarian struma. ' t, n t* rr.,*. ^ a n 


John W. Dreknan, M.D. 


EXTERNAL GENITALIA 


Greene. R.: D.B.E.: A New Synthetic E5froS«“- 
Bril At. J; 1946, x: 9' 

D.B.E. {cra.di.(p-etho.xyp_henyl)wS'PhenylJ>”®J; 
ethylene) js a new from 

sorbed from the alimentary tract, but , 
other orally active estrogens in having P . 
action, whether it is given by mouth or 


Rodrigues. F. V.: Some Lesions of the Vulva (Sobre 
algumas lesScs vulvares). An. braiil. gtn., X94S« *0: 


In 6 palienls suHcrins I™' t.l>' 
toms of the climacteric, followed 

obtained with an initial dose of i 0 ^ ^ once 

A statistical review of the cases seen in the Gyne- ^y a maintenance dose of ^ 3 

cological Clinic of the National School of Medicine weekly. Less satisfactory results 
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cases of uterine atrophy. D.B.E. was ineffective In 
controlling carcinoma of the prostate in 3 eases. 

ITknrv C. Falk, M.D. 

Way, S.: D.B.E. in the Treatment of Menopausal 
Symptoms, hrii. M. 1946, i: 10. 

D.B.E. («a-di-(p*ethoxyphenyl)-/ 5 *phenyl bromo- 
ethylene) is a synthetic estrogen with a prolonged 
action. This substance was used to relieve meno- 
pausal symptoms in ii patients who had undergone 
surgical or radiological castration: 5 were com- 
pletely relieved, 3 were greatly relieved, and 3 
showed no response. The dosage required for the 
relief of these symptoms is an initial dose of 2 gm., 
followed by a maintenance dose of 0.2 gm. weekly. 
Mild cases may require only half this dosage. The 
side eflects of other synthetic estrogens have been 
noticed with D.B.E. 

It appears from this small series that D.B.E. is 
probably not as effective as stilbestrol in the relief of 
menopausal symptoms. It is probable that its sole 
advantage is that it needs to be administered in- 
frequently and not daily, as with other synthetic 
estrogens. Henry C. Falk, M.D. 

Rubin, I. C.J Therapeutic Aspects of Uterotubal 
Insufflation In StexUlty. Am. J. 1945, 50: 
621. 

The extent to which some degree of patency can 
be produced by tubal insufflation alone or by any 
additional measures, such as diathermy treatment 
or the more potent hormonal extracts, will deter- 
mine the conceptional possibilities in women whose 
sterility is traceable chiefly to tubal pathology. It 
was with this object in mind that the author made 
the following statistical analysis in 590 personal 
cases of pregnancy preceded by uterotubal insuffla- 
tion. 

Primary versus secondary sUriHiy. In the author’s 
personal series there were 2,014 patients with pri- 
mary sterility. Of these, 358 (17.77%) became 
pregriant. There were i ,i86 patients with secondary 
sterility, of whom 232 (19.56%) became pregnant. 

One hundred and forty-six of the patients who be- 
came pregnant were between the ages of ao and 25 
years, and 2^0 were between the ages of 25 and 30 
y^^rs. One hundred and eighty-four patients 
(31.19%) were 30 years of age or over when they 
Sought relief; of these, 34 were between the ages of 
35 and 40 years, and 6 were over 40 years old. 

•**1 7 of the successful cases with high grade stric- 
J^ares, lipiodol also was employed. In 3 cases, insuf- 
iiation had been done once before lipiodol was 
employed; in 3 cases insufflation had been done 3 
• ^pd in one case, 4 times. In 4 of these cases 
insufflation also followed the lipiodol injection— 
once m 2 cases, 4 times in i case, and 7 times in the 
ourih wse before pregnancy ensued. The thera- 
peutic efficacy of lipiodol in these 7 cases is difficult 
0 appraise because 29 insufflations altogether had 
een done before or after the 7 single lipiodol in- 
jections. 


TABLE I. — TUBAL STATUS IN 5 go FATIENTS 
WHO BECAME PREGNANT 


Number of Number cf 

Ca«es Pregnant Cases Percentage 


Normal patency 

1,210 


26.12 

Adherent tubes 


■35 


Strictured tubes 


II8 


Spasm and normal patency 

134 

21 

tS -74 

Total 

2,261 

SPo 

98 08 


TABLE II. — THE EVENTUALITY OF PREGNANCY 
IN 517 CASES 

Number of Cases Percentage 


Term babies only — bom alive 383 74 08 

Premature babies— born alive 4 ,77 

Premature and term babies— bom alive. . 4 .77 

Premature and incomplete abortions .... 2 .39 

Stillbirth at term 2 .39 

Stillbirth 2 39 

Spontaneous abortions 81 15-67 

Spontaneous abortions and term babies. . . 26 5.03 

Tubal pregnancy— born alive 9 x.74 

Tubal and term pregnancies— born alive ,4 .77 

Total 517 100 00 


Of the 590 patients who became pregnant, ii 
were treated with small doses of radium for delayed 
and scanty periods, and i patient received a larger 
dose for menometrorrhagia. Eight of the 12 patients 
became gravid within i year of the use of radium, 
and 4 within the first 6 months. Similarly, 29 pa- 
tients had received x-ray and insufflation therapy 
before becoming gravid. 

Three hundred and seventy-eight, or 64.07 per 
cent, of the pregnancies occurred within the first 6 
months of the test; 108 pregnancies occurred within 
the second 6 months. 

Ninety-four patients who became pregnant fol- 
lowing insufflation subsequently encountered re- 
newed difficulty in conceiving. Another insufflation 
was again succeeded by pregnancy, 

Edward L. Cornell, M.D. 

Slegler, S. L. ; The Value of Physiological Substrates 
In Sperm Migration in Selected Cases of Hu- 
man Infertility. Am. J. Obsl., 1946, S*‘ * 3 - 

It docs not appear improbable that the use of a 
Kinger glucose precoital irrigation, at the most 
favorable period, makes several real contributions 
toward increasing the possibilities for sperm migra- 
tion by furnishing additional sugar and isotonic 
electrolytes for stimulation of the cellular metabo- 
lism and motility, through promotion of a propitious 
of the mixture of vaginal secretions, by altering 
the viscosity of both the distal cervical mucus and 
the male ejaculate in the presence of a favorable 
isotonic substrate, and by providing a less abrupt 
metabolic shock for the spermatozoa. 

W^en one considers the manifold aspects which 
can alter the surface substrates and glucose levels of 
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the semen in the vaginal secretions, it becomes more 
obvious that Ringer glucose isotonic solution used as 
a precoital irrigation merits a definite place in the 
armamentarium of the physician confronted with 
infertility problems. 

The application of these important animal hus- 
bandry and prcclinical laboratory obser\-atlons for 
the relief of human infertility, in carefully selected 
cases, is discussed. In io6 couples giving a history 
of from I to 14 barren years, Ringer glucose isotonic 
solution was used nrccoitally as a vaginal irrigation, 
and the author is able to report ag successful a)ncep- 
Uons,_a salvage of 28.3 per cent from this group of 
infertile patients. Edward L. Cokiou, M.D. 

Sampson, J. A.: The Pathogenesis of Postsalpin- 
gectomy Endometriosis in Laparotomy Scats. 
An. J. Obit., ig 4 S, 50: 597. 

Seventeen cases of laparotomy scar endometriosis 
were studied. The first operation, in all but r case, 
consisted of bilateral salpingectomy or tubal steril- 
ization followed by intentional or accidental ventro- 
fixation of the uterus. In the i case in which sal- 
pingectomy had not been done, the scar endometri- 
osis followed a myomectomy. In all but t of the 16 
postsalpingectomy cases, the scar, together with the 
uterus, was removed at the second operation. In 
this I case the endometriosis, apparently fused with 
both uterine cornua, was so extensive that only a 
portion of it and the remaining ovary were remo%'ed 
In all but a of these 15 specimens the scar endometri- 
osis was fused with a uterine cornu. In 1 of these i 
cases the fundus was not In actual contact with the 
wound at the close of the first operation but the left 
cornu became connected with the scat by the re- 
mains of a long drainage tract. In the other case 
the scar endometriosis was fused with the center of 
the fundus and not with either uterine cornu, al- 
though stumf) endometriosis was present in both 
cornua. In this case the scar endometriosis was de- 
rived front the mucosa of the fundus by continuous 
invasion in the attempted repair of an evident rent 


iff the uterine wall, probably caused b5'aveatrQflu- 
tton suture which had penetrated the uteriieadty 

Endometriosis was found about the tubal 
in the 13 uterine cornua which were adherent to tie 
scar endomctriosjc, as well as in the cornu rot n 
actual contact with the scar but cf>niicclrdr>nthhb> 
a long drainage tract. It was present about the 
tubal stumps in both cornua in 1 1 of the^e 14 cten. 
but in only 1 instance had the vndorrretritTsis in bitb 
cornua invaded the «car anti produced 2 fici cf 
endometriosis in it. In the remaining 10 cases, die 
scar endometriosis was derived from only one tubil 
stump, and that about the other stump was con£:(d 
to the cornu itself 

The scar endometriosis was derived (rotti tie 
mucosa of a tubal stump by continuous invasioaia 
10 specimens. It probably aro'e in a similar naaecr 
in 3 others. In a additional specimens such an origin 
could not be excluded although in i the endorretri- 
osis might have been of transplantation oriju »a >3 
in the other, secondary to a possible peritonea!' 
endometriosis of the uterine cornu. Transplantatioa 
endometriosis was jiossibly present in 3 scan. 

An interesting feature 0/ postsalpingcclomy enoi> 
melriosis is that the ectopic mucosa, which 0.1 « 
shown to have had its OTigin in the mucosa of a tubal 
stump and to have grown from it by eontinu«J 
invasion, may not only retain the structum 01 Ibe 
tubal mucosa, thus being actually an cnaasalj'ui- 
gosis, but may also assume both Ike slruclure 
function of the uterine miieosa, including its reattiw 
to menstruation and pregnancy, and thus product 
true endometriosis. 


.Mucosa of the uterine type was present tn 


aUof 


the specimens of postsalpingcctomy scar cmloraft ’ 
osis In some specimens the endometriosis ot i 
uterine cornu, which was proved to ha« 
rived from the mucosa of the intramural part 


tube, was definitely of the tubal t>T>c. 
after these tubuics had penetrated the sor, IT- 


uterine mucosa appeared in and about them. 

Djw*iiDL.Coi.vni,Ml> 



OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 

Scott, \V. A.: Selective Treatment of Antepartum 
Ilemorrhage. Am.J.ObU., 1946, 51: 4R. 

Selective treatment of 191 cases of placenta previa 
resulted in a mortality of 2.6 per cent, and of 139 
cases of accidental hemorrhage in a mortality of 2.9 
per cent. 

These results arc comparable to those obtained by 
routine section in the treatment of these conditions 
and may avoid the additional risk of subsequent 
pregnancies in patients who have undergone cesarean 
section. 

All cases of antepartum hemorrhage should be 
treated in the hospital, if at all possible, but as the 
diagnosis cannot always be accurately made when 
the first bleeding is only slight, this will entail the 
hospitalization of patients who may subsequently be 
proved to have neither placenta previa nor acciden- 
tal hemorrhage. 

In most emergencies of medical practice, when 
special skill is not available, conservative measures 
of treatment are usually in the best interests of the 
patient, but if skilled judgment is not available in 
placenta previa and probably in accidental hemor- 
rhage, a radical method of treatment, namely cesar- 
ean section, is probably advisable. 

Edwarp L. Cobw.ll, M.D. 

LABOR AND ITS COMPLICATIONS 

Hingson, R. A.: The Control Of Pain and Fear In 
the Management of Labor and Delivery. Surg. 
Clin. N. America, 1945, 25; 1352. 

The author presents an evaluation of the most 
com^nly used analgesics in labor with particular 
emphasis on the necessity for controlling pain and 
fear. Since Pearl Harbor Day, 1941, approximately 
12,000,000 babies have been born in the United 
Mates, with an estimated annual loss of 624,000 
babies at birth or during the first year of life. This 
far exceeds our losses due to war. 

The physician should devote more attention to the 
protection of the obstetrical patient from pharmaco- 
logic intoxication or overdosage of the analgesic 
drugs while attempting to provide control of the 
pain, and should use more psychology in the manage- 
ment of labor and delivery. No one single agent or 
^Mhod is suitable for every case. 

Pam relief in obstetrics can be attained only in 
jiospitals where there is teamwork among the obste- 
trician, anesthetist, and nurse. At the present time 
In the United States there arc seven methods com- 
used. The most popular, used in 60 per cent 
01 deliveries, is the use of the barbiturates. The 
IS the use of chloroform and open drop ether. 
. is the use of nitrous oxide oxygen analgesia 

vitn labor pains; the fourth, the use of rectal anal- 


gesia with either paraldehyde or ether, or both. 
Within the past three years caudal analgesia has 
moved up to fifth place. The author personally 
supervised 5,000 labors and deliveries under caudal 
analgesia. The recent introduction of demcrol as an 
agent has provided the means of combining it with 
scopolamine or the barbiturates and this agent ranks 
sixth place. In seventh place arc local perineal 
infiltration, and spinal, paravertebral and peridural 
block. 

Several methods for amnesia were reported upon 
by various obstetricians: the use of scopolamine was 
discussed by Royster. This consists of giving from 
3 to 4^ gr. of nembutal, plus i c.c. (1/130 gr.) of 
hyoscine hydrobromide. Forty-five minutes after 
the initial dose another cubic centimeter of hyoscine 
Is given, and in another 45 minutes 0.5 c.c., and this 
is repeated every iK to 2 hours. 

Scopolamine is also administered very successfully 
in combination with morphine, demcrol, and the 
barbiturates. V 

Rudolph submitted a method for rectal analgesia. 
A soda bicarbonate enema is given first. When the 
pains arc hard anti regular, from 4K to 6 gr. of 
nembutal arc given, and when the patient becomes 
restless again ether (ether 2K ounces, paraldehyde, 
2 drachms, olive oil, q.s. 4 ounces) is given rectally. 
The safety of rectal ether analgesia in obstetrics is 
one of its greatest advantages. 

It is also noted that j^araldchydc can be given by 
mouth, the dose being about 20 c.c. Port wine is 
used as a vehicle. Paraldehyde plus 1.5 c.c. of benzyl 
alcohol can be instilled into the rectum. 

Caudal analgesia is discussed as a technique to 
produce total analgesia without amnesia or anesthe- 
sia. The agent recommended is 1.5 per cent mety- 
caine in isotonic solution of the three chlorides. A 
trial dose of 8 c.c. is given to eliminate the danger of 
intraspinal injection. Satisfactory relief was ob- 
tained in 92 per cent of 3,000 cases at the Philadel- 
phia Lying In Hospital. Three maternal deaths 
occurred: the first was due to intraventricular 
hemorrhage, the second to unexplained hyperpyrexia 
(in a toxemic multipara with inadequately treated 
syphilis), and the third to exacerbation of an en- 
docarditis. 

Siever reported that continous drip caudal anal- 
gesia was advantageous because: (i) the chance of 
infection was decreased, (2) the level of anesthesia 
was constant, (3) there was more uniform pressure 
within the caudal canal, and (4) the total amount of 
anesthetic required was decreased. 

Continuous spinal anesthesia was also mentioned 
for use in selected cases. From 25 to 50 mgm. of 2 
per cent procaine or from 15 to 30 mgm. of 1.5 per 
cent mctycainc are used. This is the one method 
which, when properly administered, absolutely pro- 
tects baby from transplacental intoxication. 
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In controfling fear in labor a quiet, soundproof 
room with cheerful furnishings is essential. Caudal 
analgc-sia allows the patient to relax, read, and to 
enjoy her surroundings. This technique has returned 
to womanhood the experience of hearing her baby’s 
first cry, which she previously had to sacrifice. Thus 
in modern obstetrics the babies can and must be 
spared transplacental narcotization. 

CATfrERiNE B. Hess, M.D. 

Ricci, J. V., and Mair, J. P.:The Physick-Sellheim 
IMncipIe of Extraperitoneal Cesarean Section. 
Elucidation of a Technique Based on 175 
Cases. Am.J. Surg , 1945. ?«: 3- 
The author’s technique of extraperitoneal cesar- 
ean section is described in detail. This operation 
was performed in 175 cases, including “clean” as 
well as potentially or actually infected women, with 
I maternal death and 7 fetal deaths. The bladder 
was injured on 6 occasions; in all instances repair 
was followed by an uneventful recovery. 

Alter examination and dislodgment of the im* 
pacted fetal head, the bladder is cathclcrizcd and 
the catheter removed. A completely empty bladder 
facilitates the operation and reduces bladder injury 
to a minimum. With the patient in moderate Tren- 
delenburg position, a symmetrical 5>i inch Pfannen- 
stiel inci^on Is madCj the aponeurosis of the recti and 
oblique muscles incised, the median raphe of the 
recti muscles cut, and the recti muscles are separated 
from the underlying transvcrsalis fascia. 

The bladder lies beneath the transvcrsalis fascia 
and is completely enveloped (anteriorly and pos- 


Ichorly) by the vesical fascia. Finger massage of ike 
bladder and its fascial coats helps to contact the 
bladder and loosen this viscus from its fascial cap- 
sule (Fig. i). 

The fascia transvcrsalis and anterior vesical fascia 
are grasped with two curved Kelly clamps i bch 
below the bladder dome m the midline, and mdsed 
between these two clamps (Figs. 2 and 3). .Ui 
laminations of the fasciae are cut down to a U>ec 
closest to the musculature of the bladder. Ilis 
opening is enlarged laterally to permit the intrusion 
of the index finger or Kelly damp, and the liberated 
fasciae are incised arclike, in a cur\’e down to Pou- 
part’s ligament, to expose the right paravesical fossa. 
The urachus, if fibrous, must be cut with care. 

The right paravesical fossa is further exposed by 
careful and vigorous retraction to exhibit the lateral 
wall of the bladder, the outermost portion of thr 
peritoneal reflection, and the fascia uteri. The 
bladder is displaced laterally and downward fowarJ 
the symphysis. The transparent fascia uteri is is* 
cised just below the peritoneal fold to permit inser- 
tion of the index and middle fingers (Figs. 4 »wi 5}. 
By finger dissection from right to left, the bladder s 
separated and elevated to reveal the edge of the 
peritoneal fold, the dome of the bladder, the fawt 
uteri, and the posterior vesical fascia (the 
fasciae as one structure). The fasciae are metsea 
with scissors between the dome of the budocr aiw 
the peritoneal fold from the right to theJeft aide ^ 
the bladder to uncover the lower uterine **^*°*' 

A J inch crescentic incision b made mtp the 
uterine segment and slay sutures are insertro 
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Fig. 4. The paravesical fossa 
(right) is exposed to present the la- 
teral wall of bladder, the end of the 
posterior peritoneal fold, and the fas- 
cia uteri, The posterior peritoneal 
fold lies between the posterior vesical 
fascia above, and the fascia uteri 
below. 

Fig. 5. The relationship of the fas- 
ciae to the displaced bladder and 
posterior peritoneal fold in the mid- 
line. Cross (X) indicates the area 
where the fascia uteri is incised to 
liberate the lower segment from the 
fascial covering and permit upward 
retraction of the peritoneal fold. 




Fig. 6. Vertex in the anteropos- 
terior position with the solid ob- 
stetrical blade in place over the 
brow. Delivery is facilitated by 
fundal pressure exerted against the 
obstetrical blade. 

Fig, 7. The relationship between 
the cut fascia, bladder, and cut 
surfacesof thelowcrseginent. Dia- 
grammatic representation of Fig- 
ure 6. (Courtesy of American 
Journal of Surgery.) 


guides and for hemostasis (Figs. 6 and 7). 
^^Iractors are now removed and the fetus Is 
ivered by a solid obstetric blade or version. The 
euvery of the placenta is preceded by the use of 
iM f ^ ®nd crgotratc. The uterus is packed with 
oiorm gauze and the incision closed with two 


layers of No. o chromic sutures. The bladder is ele- 
vated to its original position. The transvcrsalis 
fascia is coapted with interrupted sutures. Sulfa- 
nilanude powder is sprinkled in the operative field 
and a rubW tissue drain is inserted. 

George Blimcs, M.D. 
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Ulle^, J. C.« Continuous Spinal and Continuous 
Caudal Analgesia in Cesarean Section. Sttrc 
Clin. N. America, 1945, 25: 1382. 


The marked narcosis of babies delivered under 
inhalation anesthesia and heavy drug sedation has 
been one of the highest causes of infant mortality. 
This report shows the indications, te^nique, and 
advantages of continuous caudal and spinal anes- 
thesia for cesarean section as a means of eliminating 
this narcosis. 

The advantages of continuous spinal anesthesia 
are as follows: 

1. A smaller initial dose is used. Thus any un- 
toward toxic symptoms will be minimal, and most of 
the drug can be rapidly withdrawn. 

2. The anesthesia is easily controlled. 

3. The ease of administration and speed is advan- 
tageous. 

4. There is a definite decrease in postoperative 
complications. 

5. An excellent contraction of uterine musculature 
occurs. 

6. There is an absence of narcosis in the infant. 

7. Excellent abdominal relaxation is present. 

The technique consists in giving iK gr. of bar- 
biturate an hour before operation. The needle is 
inserted between the first and second, or second and 
third lumbar interspaces. Eight cubic centimeters 
of fluid are withdrawn and mixed with the anesthetic 
agent and reinjected. This agent is usually from 25 
to 40 mgm. 0/ procaine. The level is maintained by 
the further injection of from 0.5 to i c.c. of procaine. 
The blood pressure, pulse, and respirations arc taken 
every 5 minutes. It the systolic level falls to qo mm. 
or less, gr. of ephedrine hydrochloride is given 
intramuscularly, or glucose solution or plasma is 
given intravenously. After the baby is extracted K 
gr. of morphine is given hypodermically. Following 
the delivery of the placenta, ergotrate is given intra- 
muscularly. At the completion of the operation, the 
remaining drug is partially removed by the aspira- 
tion of from I to 2 c.c. of spinal fluid. 

A contraindication to this type of analgesia is the 
patient who is in poor condition because of severe 
hemorrhage. 

The advantages of continuous caudal anesthesia 
arc practically the same as those of spinal anesthesia. 

It is also particularly valuable in patients with 
cardiac or respiratory disease, and in patients who 
may have had an initial test of labor under caudal 
anesthesia and in whom the neeil for section arises. 

In severe toxemias in which cesarean section is re- 
quired, the symptoms and blood pressure elevation 
are alleviated during and following operation. 

The contraindications are listed as follows: (i) 
gross deformities of the spine, (2) tumors which 
narrow the spinal canal, (3) local infection around 
the sacral hiatus, (4) a history of sensitivity to the 
analgesic agent, (5) profound anemia or shock, ( 6 ) 
placenta previa, and (7) hysterical patients. 

The safety, controllability, speed, and ease of 
administration of spinal analgesia make this an 


outstanding analgesia in the obstetrical armaiea. 
tanum. Continuous caudal analgesia offers the sj-e 
safety to the^ child and mother although itrequi/w* 
specially trained anesthesiologist for its administn- 
tion and supervision. CAnrExna: B. Hess, J{ D 
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Rothe-Meyer, A., and Hickmans, E. M.: DeawM 
of the Serum Cholesterol Eater In Heino)>iic 
Disease of the Newborn. Arch. Dis.Childh ,LMd, 
1945» 20; 160. 


It has long been recognized that jaundice occur- 
ring in hemolytic disease of the newborn cannot be 
explained as a pure hemolytic icterus. The severit}' 
of the jaundice, the positive Van den Bergh reaction, 
and the pathological changes in the liver all point to 
a toxic injury of the liver. Furthermore, some cavs 
are associated with "kemikteras” or with the late 
development of cirrhosis. 

It is well known that the serum cholesterol and i_u 
partition may exhibit characteristic changes ia 
diseases of the liver. Obstructive jaundice U charac- 
terized by a hypercholesterolemia, affectiog bclh 
the free and the ester fraction, which parallels tbf 
degree of hyperbilirubmemia. On the other hand, « 
acute parenchymatous degeneration, especially tew 
and infectious hepatitis, the values for total cholts* 
tere) are normal, or slightly subnormal, and shovna 
relationship to the bilirubin values. The outstandns 
change is the lowering of the ester /raclien, wi«" 
mirrors the severity of the liver damage. In tae 
severest cases the ester fraction is low or absent, aw 
remains $0 until the fatal end ; in less sewre cases IK 
low values rise to normal with clinical improveoff . 
and in mild cases there is only moderate nepresu’ 
of the ester values. .. , , 

As a part of the investigations on 
in infancy, determinations were made of 
cholesterol and its partition in a groiy of J 
suffering from hemolytic disease of the ne 
This article records the results and • 

assess their significance. The 
gallon were 14 patients at the Childrens H P 
Birmingham, Alabama. .. . 

The changes in the cholesterol partition mg on-. 

14 cases of hemolytic disease ol the new . 
quite similar to those demonstfated as charaewn- 
of acute toxic injury of the liver. Ao eip 
could be offercil for the fact that m 5 cases 
scries no such changes were found. ^ ^ p 
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miscellaneous 

Power, H. A., and 

Obstetrics. Pennsyhania .If. »g4o. 47 


This is a conclodioB reP,»« i*/ !l"Th,' 5 S -3 
penicillin used in 1 1 2 obstetric 
report outlined the .nd W"' 

and limitations of sulfonamide "aicilU 

pared these factors with those involved m [>eai 
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therapy. The dosage used in the cases treated varied 
from 100,000 to 1,610,000 units. 

The following is a list of the conditions which were 
treated with penicillin and the results obtained: 

Acute mastitis— 25 cases. Erythema and cellu- 
litis diminished 50 per cent within 24 hours, and 
usually disappeared in 48 hours. 

Cesarean section— 26 cases. Thirteen were 
treated prophylactically and 13 for active infection. 
In the latter group the hospital stay was from 14 to 
42 days. 

Endometritis— 20 cases. The prophylactic ad- 
ministration of penicillin following prolonged 
nipture of the membranes, for inertial labors, and to 
infected patients assured a smoother convalescence 
and shorter hospital stay. 

Septic abortion— 23 cases. Penicillin was found to 
be particularly effective in patients with a low 
hemoglobin as it had no influence on the red blood 
cells and hemoglobin levels. 

Gonorrheal infection— 5 cases. All of them were 
cured. 

Postpartum cellutis. No conclusions could be 
drawn from the results in these cases. 

Omphalitis. This condition in the newborn re- 
sponded quickly to penicillin. 

^ The conclusions drawn in the first report of these 
investigators were confirmed by this larger addi- 
tional series of cases. The absence of mortality and 
the decrease in length of hospital stay were most 
gratifying. Catherine B. Hess, M.D. 

kaqueur, \\. A.: A Morphological Study on Chorlo* 
epithelial Proliferations Based on 10 Cases. 
J- Obst. Cyn. Brit. Empire, 1945, 52: 468. 

relationships between the development of the 
trophoblast and (1) the normal or penetrating 
placenta, (2) the simple hydatidiform mole, and 
13) the chorioepithelioma are elucidated from histo- 
pathological studies of 10 cases. The modern concept 
01 the trophoblast is that it produces the many cell 
of the chorionic epithelium in successive stages 
01 diu^erentiation. The earliest stage consists of the 
Langhans cells which infiltrate like malignant tissue 
secondary formation consists of the syncytial 
cells which appear whenever the Langhans cells come 
in contact with liquid material. The function of these 
cells IS to nourish the fetus by further proteolytic 
iquefaction of the maternal tissue. Syncytial cells 
W when local conditions become less suit- 

abie lor cell nutrition, hence their appearance occa- 
nonliquefied tissues. The so-called 
pathological “syncytial giant cells” develop from 
the trophoblast but appear far from the placental 
ite and can maintain themselves in the maternal 
a long period. Degeneration of chorionic 
pithehum produces the so-called fibrinoid coagula- 
lon which (i) forms a demarcation zone along the 
• of Nitabuch ” (a maternal barrier against the 
nvading trophoblast), and (2) appears at sites of 
.jfSular proliferation of the chorionic epithelium 

tier m the marginal vessels or in the myometrium. 


. The ovum imbeds itself when the trophoblast has 
developed the power to dissolve maternal tissues. 
Gradually the defense of the maternal tissues grows 
stronger, as the invasive power of the chorionic 
epithelium weakens, eventuating in the so-called 
“histiotrophic” phase of the trophoblastic develop- 
ment when the trophoblast nourishes itself at the 
cost exclusively of the maternal tissues. The tropho- 
blast, its task fulfilled, disappears soon after the 
tenth week of pregnancy, leaving behind only the 
epithelium of the villi. The fetal stroma does not 
exist during the histiotrophic phase, but appears 
later when the villi first appear and is not vascular- 
ized: its dcv'clopment comprises the so-called 
cytotrophic phase of growth which is found in the 
chorioepithelioma. 

The pathological problem is to evaluate abnormal 
choriocpithelial proliferation, which upsets the 
balance between the destructive power of the cells of 
the young trophoblast and the maternal defense 
mechanism which comes into full action only slowly 
anti progressively. 

Four cases are presented which illustrate iion- 
malignant chorionic invasion and the intimate recip- 
rocal interference of maternal and fetal parts: 2 of 
abortion, 1 of myoma uteri, and i of spontaneous 
rupture of the uterus and persistence of the tropho- 
blast. The presence of chorionic giant cells, noted in 
the pathological specimens of the 4 cases, is not 
necessarily indicative of malignancy unless the cells 
persist beyond the fourth week after abortion or 
delivery, and then only if they appear in large 
numbers. The presence of placental remains in the 
specimen also argues against malignancy. A fully 
deveIope<l decidua acts as a barrier against the ab- 
normal proliferation of chorionic elements and 
especially of the giant cells. In pregnancy in an 
abnormal uterus, in endometriosis, or in the presence 
of a hydatidiform mole or placenta previa, these 
giant cells arc seen in large numbers. In such cases, 
determinations of the gonadotropic hormones in the 
urine should be carried out, as well as close clinical 
check-ups, either to substantiate or rule out the 
presence of malignancy. 

Three cases illustrating the increased proliferative 
power of the chorionic epithelium arc presented, a 
case of spontaneous rupture of the uterus, and 2 
cases of hydatidiform mole. In the first case 
enormous destruction was found in the presence of 
morphologically unaltered chorionic epithelium, and 
the muscle showwl e.xtcnsive necrosis, fibrinoid 
degeneration, and chorionic elements, singly and in 
masses, eroding and obstructing the vessels. The 
second case demonstrated a hydatidiform mole *» 
situ penetrating deeply into the muscle, the penetrat- 
ing cells consisting mainly of small Langhans cells 
and showing few degenerative changes; they mas- 
sively iufiUrated all of the layers, undermined the 
margins of the neighboring tissues, and infiltrated 
the venous sinuses. The third case demonstrated a 
hydatidiform mole showing excessive proliferation 
of the epithelium, with a preponderance of syncytial 
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cells and associated with typical puerperal changes: 
there was also a metastasis to the vulva. It is con- 
cluded that a diagnosis of malignancy (at best a 
difficult one to make on purely morphological 
grounds) should be based on (i) a preponderance of 
epithelial over stromal cells in the invading tropho- 
blast, and (2) independent epithelial proliferation in 
at least one place (cytotrophic growth). The close 
association of epithelial elements, both syncytial and 
Langhans, with villous stroma argues against malig- 
nancy. 

Three cases are described which showed chorionic 
proliferation without villous stroma, 2 of chorio- 
epithelioma and a third of nonmalignancy in spite of 
chorionic elements found in the uterine curettings. 
In the first case microscopic examination of small 
nodules found in a surgically removed uterus and a 
small vulval nodule disclosed hemorrhagic necrosis, 
Langhans cells inlargcnumbers,and no villousstroma. 
In the second case the uterus at autopsy showed 
extensive destruction of Its tissue by large irregular 
masses of epithelial elements with e.xlension into the 
vessels; the clinical history of this case was of post- 
partum hemorrhage. In the third case, curettings 
showed epithelial elements, syncytial cells, in 


preponderance; the diagnosis of chorioepithelionu 
was refuted by the hysterectomy specimen which 
disclosed a normal uterus. The curettings were 
evidently only cells from a simple trophoblast. 

It is concluded from these 10 cases that isolated 
chorionic cells per se are indicative only of a state of 
pregnancy, and that in large numbers they point 
merely to an abnormality of the uterus and not to 
increased independent activity of trophoblastic 
derivatives. The wide range, variations, and distri- 
bution of cell proliferation and infiltration makes the 
problem of deciding between malignancy or siror- 
ously growing young trophoblasts a difficult problem 
for the pathologist, and necessitates careful correla- 
tion of these findings with the clinical history and 
hormone estimations. The presence of chorionic cell 
proliferations in (1) the last month of pregnancy, 
(2) after delivery, or (3) after expulsion or rernon! 
of a hydatidiform mole is generally indicative of 
malignancy; when they are seen early in pr^irtcy 
or in a still existing hydatidiform mole, the diagnosis 
of malignancy must be made with reservation. 
Finally, vaginal metastases are not necessanJy 
malignant, and are benign when villous elements are 
also seen. Pniup B. CauE, SI D- 
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ADRENAL, KIDNEY, AND URETER 

Oddo, V. J.: Report of a Case of Acute Hemorrhagic 
Adrenalitis. J. Urol., Balt., 1946, 55:1. 

Oddo reports a case of unilateral hemorrhage into 
the adrenal gland in which the patient recovered 
following surgical measures. The disease has been 
described under diflerent terms, such as the Water- 
house-Friederichsen syndrome, spontaneous supra- 
renal hemorrhage, and suprarenal apoplexy. 

The patient was a white female, aged 36, who 
entered the hospital complaining of pain in the left 
upper quadrant and abdominal cramps for the pre- 
ceding 2 weeks. The pains radiated to the left 
posterior renal region, the left scapula, and the 
vesical region, Snd were accompanied by nausea, 
vomiting, and frequency of urination. A moderate 
anemia was present. The urine contained many 
leucocytes and a few erythrocytes. Intravenous 
pyelography showed that the left kidney was en- 
larged and displaced downward; an abnormal soft 
tissue mass occupied the left upper posterior ab- 
dominal quadrant; the stomach was displaced to the 
nght by an extrinsic mass in the same quadrant. 
Examination of the chest demonstrated the left 
diaphragm to be partially obliterated and elevated. 
It was smooth at\d tegular. There was no evidence 
of metastatic disease in the lungs. Retrograde 
pyelography verified the previous findings. The 
temperature was septic in character. The patient 
suffered greatly from nausea, dyspnea, and pain, and 
as a result was losing weight rapidly. 

Eive weeks after admission laparotomy demon- 
strated a very large mass, smooth and tense, which 
kj palpable in the left upper quadrant of the 
abdomen. It extended upward as far as the tenth 
rib and downward to the crest of the ilium. The 
wdney could not be differentiated and appeared to 
pe part of the tumor mass. Because of the position, 
immovability, and inaccessibility of the mass it was 
deemed better not to attempt its removal or even 
obtain a biopsy. The right kidney was palpable and 
not enlarged. The abdomen was closed and the 
Pahent left the hospital. 

She was readmitted 18 days later, having lost 16 
pounds and in much poorer condition. At the in- 
sistence of the patient a second operation was per- 
ormed. The kidney could not be delineated. The 
umor was tense, smooth, and appeared solid. After 
■ L® Ponrenal fascia was opened, it was found that 
be kidney was situated below the tumor mass and 
Jfis uninvolved. An incision was made into the mass 
or biopsy and more than a quart of dark liquid blood 
°“t^ined. After removal of a triangular section 
t the wall two cigaret drains were inserted into the 
mor cavity, and the wound was closed, 
the pathologist stated; “The specimen consists of 
organized blood clot, connective tissue, and fat. 


Some sections of the connective tissue element show 
cortical adrenal cells with deep staining nuclei and 
pale cells with granular protoplasm. The tissue was 
markedly infiltrated with leucocytes. Numerous 
thin walled blood vessels and nerve fibers were 
present.” 

Immediately following the operation the dyspnea 
quickly subsided, and the patient made an unevent- 
ful recovery. David Rosekbloom, M.D. 

Russt, S., Blumenthal, H. T., and Gray, S. H.: 
Small Adenomas of the Adrenal Cortex In 
Hypertension and Diabetes. Arch. Int. M., 1945, 
76: 284. 

The authors have undertaken a study to determine 
whether or not small adrenocortical adenomas, en- 
countered incidentally in the course of routine autop- 
sies in persons showing no apparent evitience of 
endocrine dysfunction during life, could be impli- 
cated, in retrospect, in certain hormonal disturb- 
ances in the course of 9,000 consecutive autopsies, 
131 cases, an incidence of 1.45 per cent, exhibited 
these cortical adenomas. The incidence in males and 
females was approximately equal. The majority of 
adenomas occurred In persons more than 40 years 
of age, a peak occurring in the decade between 60 
and 69 years. This, in general, corresponds with the 
age distribution in autopsies and may be significant. 

The cortical cells of which the adenomas were 
comprised were of two types: (i) the predominant 
type, with a centrally or eccentrically placed hyper- 
chromatic nucleus and cytoplasm filled with lipid 
vacuoles, and (2) a type with a centrally located 
nucleus, more vesicular than that seen in the first 
type, and cytoplasm either homogeneously eoslno- 
philc or containing finely dispersed lipid droplets. 

Analysis of the clinical data indicated that hyper- 
tension and diabetes were the only clinical conditions 
occurring with sufficient frequency in association 
with these small cortical adenomas to be warranted 
significant. Three levels of criteria for the deter- 
mination of the existence of hypertension were used. 
On the basis of clinical data, the less critical criterion 
of blood pressure (140 systolic and 90 diastolic) 
indicated that there was an incidence of 70 per cent 
in the group with adenomas, as compared with 54.9 
per cent in a general clinical group, The higher 
criterion of diastolic pressure in excess of 95 showed 
an incidence of 42 per cent, as compared with 22.4 
per cent in the clinical group. The still more severe 
criterion, based on necropsy evidence of cardiac 
hypertrophy in the absence of contributory valvular 
or myocardial lesions, showed that 72.9 per cent of 
persons in the cortical adenoma group were hyper- 
tensive, as compared with 13.9 per cent in the gen- 
eral group examined at autopsy. 

Among the 131 persons who exhibited cortical 
adenomas at autopsy, there were 21 with proved 
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diabetes, an incidence of j6 per cent. This is sigtufi- 
cantly higher than the 3 per cent incidence of 
diabetes m the entire autopsy group. 

In the discussion of the apparent relation betn-een 
cortical adenomas and hypertension, two possibili- 
ties, supported by experimental observations, are 
cited: (i) the adrenal hormones roav render a 
person more sensitive to renin, or (2) they may be 
instrumental in producing changes in the lilneys 
which would lead to an increased renin production. 
It is generally agreed that certain adrenal cortical 
hormones increase the rate of glyconeogenesis and 
by this means increase the blood sugar level. The 
authors postulate that the increased incidence of 
diabetes in association with cortical adenomas de- 
rives from an increased production of cortical 
hormones. 

In the discussion of the physiological roles of the 
two types of cells noted in the histological sections, 
the hypothesis is advanced that the vacuolated cells 
may well contain stored adrenal hormones, while the 
more solid cells are those in which the hormones are 
being discharged as rapidly as they arc formed. 

CWEEMCE V. Hodges, M.D. 

Duff, J., Kenyon, H. R., and Smith, K. F.: 

nftnt Hypertension; Neurosurgery of the Kid- 
ney. J. Urol, Balt., 1046, ss- * 53 - 

Establishment of the diagnosis of nephralgia is 
fraught with difficulty and a degree of uncertainly, 
but as an entity it certainly does obtain The condi- 
tion is characterized by intractable pain of Wdney 
origin without demonstrable renal or ureteral patho- 
logical changes. It is, therefore, vital to exclude 
intrinsic kidney, pelvic, or ureteral disease The 
most helpful dillcrentially diagnostic sign, an ob- 
servation emphasized by D. K. Rose, is the repro- 
duction of the pain previously complained of by 
intentional distention of the renal pelvis. Pain thus 
elicited should reproduce precisely in location and 
radiation the patient's original complaint. 

The operative technique for relief of nephralgia 
requires identification of the sympathetic nerve 
fibers and renal ganglion on the posterior and lateral 
aspects of the renal artery. They can be easily 
elevated with forceps and severed with scissors. 

The renal artery is also denervalcd when ju- 
diciously possible, in conjunction with nephropexy, 
pyelopiasly, and nqrhrectomy. 

The experimental and clinical researches of the 
past few years have focused our interest in the prob- 
lem of hypertension. Whereas formerly the urolo^c 
surgeon was primarily concerned with conlroning 
the effects of high blood pressure and its complica- 
tions in patients under treatment for obvious 
urinary or genital disorders, we have, of late, ap- 
proached the greater problem of underlying, causa- 
tive factors m the development of hywrtension, 
especially in relation to the kidneys, tbeir blood 
supply, and neurological dysfunctions. 

Of such patients coming under urologic super- 
vision, four main categories can be defined: (i) those 


mth known urinary tract disease and concomiunt 
hypertension; (2) hyj>crtensive patients withasyrwv 
tomatic disease of the urinary organs: (j) a miscel- 
laneous group presenting endocrine lesions associated 
with elevation of the blood pressure: and (i> es- 
scntial hypertensives. 

All cases of hypertension are by no means malij- 
nant Many are relieved and the individuals he 
comfortably for years under medical and phi-sio- 
therapeutic regimes. Malignant hypertension is as 
yet a disease of unknown origin. 

However, if the kidney is not the site of origin in 
malignant hiTjertension, at any rate it is the vild 
center of symptomatic projection; but further re- 
search may show the kidney to be the“viclin] rather 
than the culprit.” 

Malignant or essential hypertension at present 
<an be most successfully relieved by surgciy. Es- 
timation of renal function and evaluation of the 
structural integrity of the kidneys ace among the 
mote important preopetative diagnostic procedures, 
and as the surgical approach is retroperitoneal, the 
operation should include exploration of theadreni! 
gland and biopsy of the kidney. It is, therefore, 
evident that the urologic surgeon possesses funda- 
mental advantages In this field of surgetj’. The 
selection of cases and decision for operation requires 
thorough e.tamination and classification. 

Co-operation of competent consultants in the 
various specialties concerned Is of utmost im- 
portance. Complete data regarding (a) eye grounds, 
(b) kidney function, and (c) electrocardiograpait 
studies are essential to the diaposis and prognwjJ. 

In contradistinction to peripheral vascular dis- 
eases, the degree and severity of hyperttnsion m 
essential hy’pertensives cannot be accurately deter* 
mined prcopcralively by nerve block. 

Excretory urography is of value not 
indicator of kidney function, but may be indicsu'e 
of renal blood flow. It ivas obser\’ed that 
should normally be c.xcreled in about SS I'" 
If a roentgenographic shadow is deraonstraole m • 
kidney pelvis after an hour, without 
uropathy, it can be assumed that the renal d 
flow is impaired, provided that nephritis an 
phrosis have been e.Tcluded. 

Retrograde pyelographie studies, if nut 
indicated, and kidney function tests, should p 
all operations for malignant hypertension. , , 
It is interesting to note that, following 
thoracolumbar sympathectomy, a most unp , 
preoperativc T-wave electrocardiogram report id . 
be completely reversed, .. , ..jinitto 

The operation is bilateral and is pezjorw .0,. 
stages, right and left. The first, second, an ^ - 

the third lumbar ganglia, the 
the seventh to and including the tuelf , 
ganglion, the greater, lesser, 
nerves on each side are identified, c 

^^ervations by the aothore and 
=-1 this field indicate that foUowing the Sfflit 
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sympathectomy abnormal renal blood pressures and curately sutured over the ureter and extraperitoneal 
ocular and cardiac findings present before operation drainage should be provided to the area of implanta- 
show marked improvement. John A. Loef, M.D. tion. Transperitoneal implantation is the natural 

procedure when an injury of the ureter is discovered 
Dodson, A. I.; Some Improvements In the Tech- at the time of a pelvic operation. When the opera- 
niqueofUreterocystostomy. /. J/wl., Balt., 1946. tjon is done only to reimplant the ureter into the 
’* 5 - bladder, the extrapcritoneal approach has several 

The urologist's experience with ureterocystos- advantages. The ureter is more easily exposed and 
lomy has, in the past, been confined usually to the liberated. Both the ureter and the portion of the 
reimplantation of the ureter, following its excision bladder presenting the most desirable location for 
in cases of carcinoma of the bladder or in disease of reimplantation are normally extrapcritoneal. Retro- 
the distal end of the ureter. The treatment of in- peritoneal drainage is more easily instituted and 
juries resulting from pelvic surgery has in most cases there is less danger of disastrous results from leakage 
been done by the surgeon or gynecologist responsible or infection. 

for the injury. However, in recent years the urolo- Several writers have called attention to the value 
gist has been called on more frequently to assist in of mobilizing the bladder to decrease the tension at 
the treatment of these patients. the point of union, and Kelly advised suturing the 

The technique of the operation used will vary mobilized bladder to the pelvic wall to prevent 
according to the problems met and, to some extent, tugging on the line of sutures by muscular contrac- 
according to the preference of the surgeon. The tion. 

ureter can be transplanted successfully either trans- No one has, to the author’s knowledge, mentioned 
peritoneally or tetiopcritoneally. Irv the transperi- the advantage of mobilizing or straightening the 
toneal operation the peritoneum should be ac- ureter to lengthen it and so lessen the distance that 



Fig. r. The incision has been made in the bladder wall, exposing the mucosa 
which is incised at the lower angle of the wound. A small catheter tied in the bev- 
eled ureter and sutured to the end of a catheter drawn from the bladder is being 
pulled out through the urethra. Ligation around the upper ureter interferes with 
drainage around the catheter and should be omitted. 
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Fig. j. The ureteral catheter, havinc been pulled through the urethra, serves as 
a splint to the ureter and for drainage from the ureter and bladder 


it must traverse to reach the bladder. Thca<lditional away. The author has found it necessary to ligates 
length of ureter made available by this procedure is small bleeding vessel at the end of the ureter befoB 
considerable. This is true particularly when the transplantingitwhentheureterhasbeencompleteiy 
ureter has become dilated and tortuous because of liberated well above the brim of the true peivis. 
partial obstruction which often occurs following The following is a description of the operation 

diseaseor fistula at thelowerendof the ureter. Too, which, in the hands of the author, has given the 

the ureter describes a considerable arc as it curves most satisfactory results; . 

outward and backward alooff the surface of the true An incision is made, beginning Just above and 

pelvis. This arc can be straightened to a consider- about 2 inches medial to the anterior spine ol tM 

able extent without interference with the physiology ilium, and extending downward and inward 
of the ureter. The abundant blood supply and the to Poupart’s ligament. It ends in the micilme 0 / m 
free anastomosis of the ureteral blood vessels make abdomen, just above the pubis. The a, 

it possible to free the ureter almost completely the external oblique muscle is split j 

without danger of necrosis. The ureter is only en- length of the incision. The internal of 

dangered when the loose fibrous coat is stripped transversalis muscles are divided in the direc 



Fig. 3. Left. Mattress sutures fix the ureter in place- right, the muscles and fibrous coat 
of the bladder are closed over the vntei. 
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j their fibers near the margin of the rectus muscle, 

[ just below level of the anterior superior spine of 
{ the ihum.^ The fused aponeurosis of those muscles is 
, then cut just external to the margin of the rectus 
I down to the pubis. This gives room for wide ex- 
posure of the retroperitoneal area. The peritoneum 
IS then separated from the posterior abdominal wall 

pelvis 

down to the bladder and medially to the spine 
AS the peritoneum is retracted medially, the Iliac 
vessels are exposed and the ureter can be seen as it 
passes over these vessels and can be traced along 
until if 

t'tidder or disappears into a mass of ad- 
taed The ureter is 

vvssellT P“»°n',"'n. ftntn well above the iliac 

Ksc, to the bladder. In the female, if the ovarian 

lowefcnd “"d exposure of the 

dSd ‘tu: ureter they may be ligated ami 

Sa orTh. d''*" a “bove the 

ES.d ‘be.diseased area. The lower segment is 
1 ” uncording to indications. ^ 
thfbladdeTf.m'^r" 'J ‘bn posterior wall of 
an inch t 2'’"’® ^bovc downward, about 
Iran™ as no«iH'’> .'b' ureteral en- 

throned fhe m '!)■ e'°" '“""‘’s tO, but not 
from the hlf dfl Tb"? 8arefully dissected 

both sides '5!: “ "bort distance on 

of the mucous membrane 

incision and the e!lT ‘be lower end ol the 

through’ the ufetff ^ ^ catheter, previously passed 

the incision Thi ’2® “"ti Pul'etl through 

a small soft r?wf ‘b® ureter is beveled and 

C«t ofl 'add V»mau'h'‘i has had its on, I 

'ad, is fnserted^dt ^ ‘t' sides near the ■ 

suture of d ni.- ‘ .‘b‘t V'ter lor 3 or 4 inches. A 
the beveled mpt"ed'®d V* Passed through the tip ol ' 
(Pis- 1) Thed .h and tied snugly to the catheter 
'""ten of the Smef T^‘’“ "u' “"rplctely fill the 
the catheter el, ‘ boles are made in 
ureter ^The ““ Juuh below the end of the 
sutured to ‘b‘a catheter is then h 

withdrawn ^nd'Se ' ‘J' h'adder catheter, which is / 
is pulled oi’it ru ‘be end of the catheter in the ureter ti 
‘.b™"Sh the urethra (Fig. a). p 

‘issues of thdmSr’^'° ‘“'‘I” !f™u8b the superficial n 
the beveled each side about an inch from o 

threaded on a sutures are c; 

'^fedleisnac-s/s^^K The point of the pi 

"■all from tvftM the incision and the bladder In 

the caihefnr *1.” outward. As traction is made on ol 
t’''til the pulled into the bladder pi 

bladder by the sutures enters the ui 

‘led on hi c sutures arc drawn taut and di 

futures fFiff bladder as mattress 

‘fer are fa^f ^ "e muscle and fascia of the blad- ni 
"■‘th a contfan “feter from below upward th 

^he last chromic catgut (Fig. 4). al; 

5 ‘^pcrficial should catch a small piece of the ti< 

is of the ureter. A small rubber tissue ta 

ried down to the implantation and 


11 \ 

r' fv' y\ 

■ \ X 

. J-. ffisle.'Vj 7,-r a . 

Fig. 4 Completed implantation. 

brought out near the upper angle of the wound 
A mushroom catheter is then inserted into the an- 
terior bladder ivall through a short incision and a 
purse string suture is placed around the catheter to 
make a water tight closure. The catheter is brought 
out at the lower angle of the wound. With the small 
catheter in the urethra and the large catheter 
placed suprapubically, complete drainage and abso- 
lute immobilization arc assured. When the length 
of the ureter docs not permit a submucous im- 
plantation, the operation differs only in that the 
ureter enters the bladder through a short incision 
directly through the bladder wall. 

In addition to a summary of the viewpoints of 
numerous urologists on the techniques in vogue for 
the performance of ureterocystostomy, the article 
also includes 2 case histories illustrating the indica- 
tions for surgical intervention and the results ob- 
tained from this operation. 

Elgk.vi; J. Aim, .M.I). 


INTERNATIONAL ABSTRACTS OF SURGERY 


BLADDER, URETHRA, AND PENIS 


J. F^BIum, H. t.. Van Slyke, C. J., and 
Cutler, J. C.; Experimental Gonococcal Ure- 
fJiritls In Human Volunteers. Am J S'vph 
1946,30.1. 


The authors report a study in the prophylaxis of 
gonorrhea employing human volunteers in a federal 
penitentiary. The study was terminated when it 
became evident that the principal obicctiveprobaWy 
could not be attained through the approach which 
was ernployed. Effort was made to develop a tech- 
nique for disease production in volunteers which 
would be successful in the large majority of ex- 
posures. Two hundred and iozty-oae volunteers 
were employed. Each was given a financial reward 
and a certificate of participation. The ages ranged 
from SI to 45 years. There was no evidence of pre- 
existing gonococcal infection; the urine sediment 
was negative on culture on three occasions (once 
after prostatic massage) prior to commencement of 
the study. There was no genital anatomical ab- 
normality nor history of arthritis, but assurance of 
6 months of postexposurc observation availability. 
The volunteers were free of intcrcurrent disease or 
debility. Thev understood the purposes of the 
study, the risks involved, and were mentally ac- 
ceptable. 

Various infecting techniques were employed con- 
sisting in general of the instillation of o.t ml. or 
more of a suspension of gonococci into the navicular 
fossa, and, in certain instances massage, stretching, 
and engorgement of the glans and shaft of the penis. 
The technique was altered and varied as the e:|- 
pecicnent went on. None of the adaptations of the 
infecting technique employed was capable of pro- 
ducing disease in the uniform manner required to 
establish a prophylactic method. The general pat- 
tern of infections produced seemed to indicate that 
the constitutional resistance inherent in the individ- 
ual volunteer is the factor which determines that an 
exposure technique, although successful in some 
members of the experimental group, may fail in 
others. The only exception occurred when direct 
transmission of the secretions from an infected pa- 
tient to the urethra of a normal volunteer was done. 
Several instances of prolonged incubation were re- 
corded. 

In many patients, burning on urination occurred 
within the first 48 hours after inoculation. In some, 
a secondarj’ urethral response, consisting of a 
culturally negative urethral discharge which oc- 
curred even weeks or months after inoculation, was 
observed. Commonly pain and tenderness of the 
vas deferens and/or epididymis, unilateral, bilateral, 
or alternating from side to side, was encountered. 
The authors termed this "vasosis" and “cpididy- 
mosis.” They believe that there was a spread of an 
irritant factor from the meatus to and through tte 
vzs deferens which caused vasosis and cpididymoas. 
The presence of complement fixing antibodies 
seemed to indicate a minor degree of resistance t«>- 


irard exj^rimcntal infection. There was no instiicr 
of a persistent carrier state. 

Suffathiazole was administered for treatment and 
penicillin was given to sulfonamide resistant avi 
Daiib RosESBiriou, M D 


GENITAL ORGANS 

Kennaway, E. L., and Kennatvay, N. M.iTheSodd 
Distribution of Cancer of the i^otum and 
Cancer of the Penis. Canctr Res., 1946, 6: 49 
The authors tabulated 921 cases of cancer of the 
scrotum or of the penis according to the occupation 
of the patients, and came to the following conclu- 
sions: 

The ratio of cancer of the scrotum to cancer ol 
the penis is 1 to 30 in the agricultural worltrs, Bho 
are mostly agricultural laborers, and is Marly S 
times greater, or r to 2.6, in the nonagricultursl 
laborers Those engaged in lighter manual labor ha'c 
a loxver proportion ol scrotal cancer than those per- 
forming the heaviest work. The clerical and light 
manual workers have a low ratio of scrotal cancer 
One case only of cancer of the scrotum occurred 
in England and Wales during a period of jo years, 
in 17 occupations of the highest professional c^. 
This J case was that ofa person who in earlier luebM 

belonged to a loner social class. The cumbet w 
cases to be expected among the same flOfnp*f ®* 
persons, not especially exposed to carcinogenic au* 
terials, in the general population would be 
Hence it appears that this form of cancer could w 
eliminated by social factors. As cancer of the pew 
does not show this social distribution, these 
types should not be pooled for statispcai 
Data on the occurrence of cancer of the 
native races and nonirjdustrial populations 
of great interest. „ 

These two forms of cancer can be whouy _ 
nated: that of the penis by circumcision tn «u J 
(but not in later life, according to the 
tice), and that of the scrotum through the c 
lions of life attainable by the richest classes 
JosEPB K. Nunr, M 


MISCELLANEOUS 

Prather, G. C.: War rn/uries of the UrinaO’ TrW** 
j. (Tfoi., Balt., 1946, S 5 '. 

Ten cases of injury of the urinary tract " “V 
served in the Ashford General 
of the Interior, and the late results are d , 

In 2 patients with penetrating wou * 
kidney and associated 

transperitoneal nephrectomy had been pe . _ 

forward hospitals. In 2 of j.cases of 
also with intra-abdominal mv'olvement, 
rectomy was necessary—m i P^t’ent ’ ^^pyrosis- 
fistula and in the other for tudder, 

Two patients with rupture of the urinary 
and I patient ivith late "Jaied by 

Madder from a shell fragment, were tr 
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suprapubic cystostomy. In i patient with multiple 
wounds of the thigh, scrotum, and leg, transection 
of the penile urethra was done. In this ease there 
was also fracture of the right fibula and injury of the 
sciatic nerve. The urethra was successfully re- 
paired 5 months after injury. In i patient with 
severe injury of the glans penis and distal urethra, 
fibrous atresia had developed and this was rcp.iircii 
by a plastic [iroccdure. 

The author states that although all of the de- 
finitive surgery and a good part of the reparative 
surgery in eases of this type has been completed be- 
fore they reach the Zone of Interior, the facilities of 
rear echelons may sometimes be required for a de- 
tailed estimate of their final status. A named 
general hospital receives patients with injuries of 
this type for evaluation, further convalescence, and 
disposition. Frederick R. LiEBESTnAt, M.D. 


lUmbrough, J. C.: War Wounds of the Urogenital 
Tract./. Urol., Balt., 1946, 55: 179. 

In the cwmination of 147 bodies of members of 
air crews killed in action, 9.5 per cent were foumi to 
have injuries of the genitourinary system in addition 
to other fatal wounds. 

In the general hospitals on the continent, 235 con- 
secutive wounds of the genitourinary system were 
treated from June to October of 1944. The kidney 
was involved in 14 per cent, the ureter in 3.4 per 
cent, the bladder in 14.5 per cent, and the external 
gemtaba in 68.1 per cent of the patients. 

11 ottndi of the kidney. In many cases the multi- 
plicity of severe wounds makes complete urological 
wammation impracticable. The urine of all pa- 
rents with abdominal wounds should be examined, 
the presence of blood indicates injury to the 
genitourinary tract. Excretory urography may be 
psed m field and evacuation hospitals, but its value 
>s easily overrated. The function of damaged kid- 
neys is usually suspended for several hours after 
injury, and the renal x-ray outline will not be 
present even in mild injury. Cystoscopy and retro- 
grade urography are of doubtful value in field and 
hospitals because of the lime required, 
Tu- incident to instrumentation. 

Ihirty-three wounds of the kidney (14%) were 
ODsewed. In 70 per cent, the only operative treat- 
ent required was that of the associated wounds. 

was necessary in 24 per cent, 
n ounds of the ureter. The diagnosis is often made 
operation by the presence of urine in the wound. 
jj5°P[^pliy. excretory and retrograde, is rarely prac- 
rifn ^ initial surgery. The low inci- 

ureteral wounds reported is probably due 
11 that death from associated severe injuries 
faritv before the patients reach hospital 

tlnT* r • injuries should be repaired at the 

» « . initial surgery. The ureter is sutured over 
catheter which is left in place, and the 
divert^ri above the site of the injury is 

, ^lassive scar tissue usually prevents 
ral repair at late operations. 


Wounds of the bladder. The diagnosis is often 
macic by a general physical examination and evalua- 
tion of associated wounds. Early diagnosis is im- 
perative in avoiding a high mortality. Diagnostic 
urethral catheterization is very helpful. Digital 
rectal examination with the urethral catheter in 
place is a valuable procedure. Cystoscopy and the 
cystogram with air or opaque medium are usually 
not necessary in field and evacuation hospitals. If 
suflicient information is not obtained with these 
measures, exploratory operation is preferable to de- 
lay in cases of doubt. Further waste of time in 
determining if the wound is extraperitoneal or 
intrapcritoncal should also be avoided because this 
can be ascertained at operation. Early drainage by 
cystostomy is necessary. Catheter drainage alone 
is rarely satisfactory and is usually dangerous. Re- 
pair of the injury is desirable. The recognition and 
treatment of associated wounds of. the bowel and 
ureter arc essential. The bladder is rarely involved 
alone. 

Wounds of the external ^cnilalia. In 160 patients 
with wounds of the external genitalia, the urethra 
was involved in 34, the penis in 44, and the scrotum 
and testicles in 82. In urethral injuries, repair should 
be carried out as soon as practicable. The urgencies 
of combat may often limit early treatment to control 
of hemorrhage and the conservation of tissue. Later 
repair is complicated by scar tissue formation and 
the resulting deformity. In treating wounds of the 
scrotum and testis, control of hemorrhage and 
conservation of tissue are imperative. All testicular 
tissue must be saved. The only indication for the 
removal of the testis is complete destruction of the 
blood supply. 

Natrogenic bladder. Neurogenic bladder results 
from injury to the brain, spinal cord, or the periph- 
eral nerves supplying the bladder. The majority 
of cases are due to spinal cord lesions. The injury 
due to edema, hemorrhage, and other types of com- 
pression is usually mild, and the urinary retention is 
transient. Injuries to the brain are often followed 
by no more than transitory retention of from 2 to 3 
days’ duration. Lesions of the cervical cord and 
upper dorsal cord offer a fair prognosis for establish- 
ing the so-called automatic bladder. Bladder dys- 
function due to lesions of the lower dorsal and lum- 
bar cord is more serious. Those due to involvement 
of the sacral cord are the most serious, and the pa- 
tients rarely recover. As soon as the presence of a 
neurogenic bladder is determined, an inlying urethral 
catheter is inserted and tidal or other drainage is 
instituted. If the bladder docs not show evidence of 
recovery in 4 weeks, a suprapubic cystostomy is 
performed, provided the patient’s condition oilers 
a reasonable life expectancy. The bladder should 
never be permitted to become overdistended. 
Spontaneous overflow, manual expression, and inter- 
mittent catheterization should be avoided strenu- 
ously. The catheter should not be left in place in the 
presence of severe infection. Early evidence of re- 
turn of function, before any clinical signs of recovery 
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arc evident, can be ascertained xvith the cj-slomctcr. 
Simple apparatus such as the water manometer is 
preferable. In the 193 eases reported by the author 
the bladder function did not return in 134, Cystos- 
tomy was performed in 130 of these. Catheter 
drainage, tidal and otherwise, was employed in 63 
cases. Suprapubic cystostomy properly performed 
is the best standard procedure for general use by 
army surgeons. Frederick R. LtEBERTUAL, M.D. 

Freld, J. R.: Skeletal and Pulmonary Metastases 
from Cancer of the Kfdnej’, Prostate, and 
Bladder. Am. J. Roenlg., 1946, 55: 153. 

The relative incidence of skeletal and pulmonary 
metastases from cancer of the urinary tract has been 
studied by the author in a series of cases coming to 
autopsy. The statistics obtained are compared with 
those cited in the literature dealing with this subject. 

Of 87 cases of .carcinoma of the kidney, 39 (45 per 
cent) showed skeletal metastases on roentgen or 
ostmortem examination. The axial and trunk 
ones were more frequently involved than were the 
bones of the limbs. The lesions, multiple or single, 
were always destructive in character and rarely 
produced new bone. 

Of 60 cases of carcinoma of the prostate, 35 (58 per 
cent) exhibited skeletal metastases. These lesions 
were essentially osteoplastic in character, but small 
areas of bone destruction ivere also generally present. 
In only 3 instances were purely osteoclastic changes 
observed. 

Of 56 cases of carcinoma of the bladder, 6 (to per 
cent) had spread to the skeleton, but in only 1 case 
were true metastases observed, the others repre- 


senting invasion by direct extension from theprimiry 
tumor. In the cases of metastases cited in the liter- 
aturc, involvement was practically alwai-s o'tto- 
claslic. 

Observations on irradiation therapy of bone 
metastases from carcinoma of the prostate and 
kidney indicate that little if any healing tales plan 
following therapy and that the object of such treat- 
ment must be entirely that of palliation. 

Of 87 cases of carcinoma of the kidney, 47 (stFf 
cent) showed pulmonary or pleural metastases. 
Parenchymal lesions were the most frequent and 
usually consisted of fairly large, sharply outlined 
nodules, most numerous in the lower two-thirds ol 
the lungs, B^en pleural mv'olvement seas present, 
there was also usually an associated pleural eSuslon 
Of 60 cases of carcinoma of the prostate, 26 (43 per 
cent) presented intrathoracic extension of the 
disease. The most frequent finding was the associ- 
ation of pleural and pulmonary metastases. 

Of 56 cases of carcinoma of the bladder, 4 {7 1 ^^^ 
cent) presented intrathoracicinvolvemenb 
Cough and dyspnea were the complaints most 
frequently complained of when pulmonary !pte»d 
has occurred. Pain was next in frequency, sod 
hemoptysis was rare. Irradiation was often meS«- 
tual as a mode of therapy, usually 
patients were in such poor general coaditron iMi 
they could not tolerate the large dosages of tadiatien 
necessary for the relief of symptoms. ^2,' 

however, relief of the cough and dyspnea sfto, mo 
pleura] effusions were present, slower refilling ot i 
chest followed such treatment. 

Clarekcs V. IIodces, S*-D 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 

Greengard, J.: Acute Hematogenous Osteomyelitis 
In Infancy, ^f€d. Clin. A’. Atiieriea, 1946, 30: 135. 

Acute osteomyelitis in infancj’ has certain 
characteristics which arc different from those seen 
in the older child and adult. In infancy, acute 
osteomyelitis is essentially a septicemia with locali- 
zation in the bone, and in its management the blood 
stream infection and the primary portal of entry 
merit prime consideration. In infants as well as in 
older children, the infection in the bone starts in the 
metaphysis, but in infants there is a minimal amount 
0! cortical bone at the metaphysis, so that spread to 
subperiosteal space is direct. The periosteum, more 
loosely attached at this age, is dissected from the 
cortical bone and the resultant subperiosteal ab- 
scess may rupture into the soft tissues without 
necrosis of the shaft. 

of acute hematogenous osteo- 
myelitis m early infancy are variable. Two forms of 
the disease have been recognized in the newborn— 
one benign, the other severe. In the benign form 
there is usually no history of a preceding illness, and 
an area of swelling and dysfunction is noted over one 
of the long bones. On x-ray examination, an osteo- 
myelitis is found which after several weeks or 
roonlhs undergoes resolution, without chronic dis- 
ability as a rule. In the severe form the onset Is 
usually early in the newborn period, with marked 
Jever, often of a septic type. The concomitant symp- 
toms will depend upon the primary disease which 
constitutes the portal of entry of the blood stream 
infection. In the newborn the umbilicus is a com- 
mon site and evidences of omphalitis may be 
Present with redness, induration, and a purulent 
Qischarge. Occasionally, a thrombophlebitis of the 
mbihcal vessels may be present without external 
manifestations. The respiratory tract may not 
t "commonly be the source of septicemia in the new- 
orn. Suppurative complications of an upper 
spiratory tract infection, such as an otitis mc<lia or 
nusitis may be present, or a definite pneumonia 
ay be found. The skin or, less commonly perhaps, 
inf may be the site of a pyogenic 

result in septicemia. The 
^ . '^mlogy of these cases is quite variable: strepto- 
i”°rihcmolytic), staphylococci, pneumococci, 
pyogenic organisms may be found in the 
. ®Jreain_ The infection is severe, is often as- 
•j "'ith icterus and hemorrhagic manifesta- 
is mortality, even with modern therapy, 

]..^m Localization in the bone occurs relatively 
in th^ course of the illness and may be discovered 
course q£ coutlwc x-ray exaTOlnatiow, or way 
^y formation of local soft tissue 
cesses. The focus may be single, or multiple 


areas may develop, and the bone lesion is more apt 
to become chronic with the development of sequestra 
and sinus formation, and, when large segments of 
bone are destroyed, as in the case of the head of a 
long bone, may result in chronic disability. How- 
ever, the degree of restoration of the involved bone 
to normal is often surprising. 

In the older infant the early symptomatology Is 
also dominated by the septicemic symptoms. There 
is usually a sudden onset, often with high fever, and 
not uncommonly with respiratory tract symptoms. 
In a few instances a history of trauma to the area 
later involved is elicited. An infectious diarrhea or 
furunculosis of the skin may be the initiating symp- 
tom. After a few days the infant begins to show 
evidence of disability of an extremity, there is fre- 
quent crying, and soon it is noted that an extremity 
is held quietly in a position of rest. Passive motion 
of the extremity is painful, and at times tenderness 
over a metaphysis may be demonstrated. Careful 
examination of the adjacent joints reveals their free 
mobility. .An enlargement of the metaphysis de- 
velops, and later a sense of deep fluctuation may be 
felt in this region. Usually, a soft tissue abscess 
develops and approaches the surface. In the acute 
stage, the infant is severely ill, and blood cultures 
usually contain organisms. X-ray evidence of bone 
destruction may be found in from 7 to 10 days after 
the onset. When localization in the soft tissue has 
become well developed, usually 2 or 3 weeks after 
the onset, the toxic manifestations tend to subside. 
If recovery from the acute septic phase occurs the 
prognosis is good. The bone lesion seldom becomes 
chronic and complete restoration to normal is the 
rule. 

The treatment of acute hematogenous osteomyeli- 
tis in infancy may be divided into medical and sur- 
gical therapy. Medical tljprapy is concerned essenti- 
ally with supportive measures to combat dehydra- 
tion and toxemia, and specific chemotherapy aimed 
at destroying the invading organism. Surgical 
therapy is concerned with the management of the 
local bone involvement. Dehydration must be 
combated by the administration of parenteral fluid 
and blood, usually given by the intravenous route. 

Penicillin is very effective against most of the 
organisms in acute hematogenous osteomyelitis, and 
it may be administered in a single large intravenous 
dose, followed by divided intramuscular doses at 
three hour intervals throughout the septic period. 
The individual dosage will depend upon the severity 
of the infection, 30,000 to 50,000 units being ad- 
ministered as an Initial dose, and 5,000 to 20,000 
units intramuscularly every 3 hours thcraftcr. 

The sulfonamide drugs may be used either alone 
ot irv cembwaliou with pcuicilUn. SuUathiazolc or 
sulfadiazine will be found to be the most effective 
and best tolerated. They must be used in large doses 
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and the usual precautions must be foHowed regard- ochronotW^ t;,,. o.r«« . i • . 

mg tbeir toxjc eKecls. The author has /ound h roeatgenoloj.csl ^ppti:. 

advantageous to alternate the drugs in mdividual atthttjsis of deforalc? 

cases. As a general rule, from o.i to o.a gm. (1.5 to The case of » f , vp,r r.k 


venously. Jtfost infants tolerate long continued 
chemotherapy very well. 

Local therapy of the bone lesion consists in im- 
mobilization, local hot wet dressings, and the incision 
and drainage of soft tissue abscesses when they ap- 
pear. Surgery to the bone should be held to an 
absolute minimum; incision of the periostenm over a 
subperiosteal abscess should usually constitute the 
maximum handling permissible. Local use of peni- 
cillin or sulfonamides may be of aid after incision. 

The author reports a group of xo cases of acute 
osteomyelitis in infants under 2 years of age, ob- 
ser\’ed in the Children’s Division at the Cook Countv 
Hospital, Chicago. This small series differs In some 


X. Osteoarthrosis of both shoulders of a degree Mt 
seen in ordinar)' degenerative arthritis of the tho'd- 
ders, characterized by large osteophytes, nsrrorir.? 
of the cartilage spaces, and rarefactions in the »d- 
jacent parts of the humeri. 

a. Loose bodies, unusual width of the cartilsjr 
space between the femur and tibia, reduced «itll!ief 
the pateilofemoral space, and sulwhondral sderods 
of the patella with osteophyte formation in 
kirces. 

j. Osteoporosis and scoliosis of the sphe riti 
“patchy condensation” of the inten'ertebnl did. 

A loose body was removed from the right k^rt 
together with a piece of the synovialis, to which St 
respects frorn the u^al expetienw m osteomyelitis wasadherent. The microscopic exarfimationshoritJ 
in young children. Eight of the infants were girls, pigrnent in the bone spicules as well ss in the su^ 
while most reported senes reveal a predominance rounding connective tissues. 

TV- — . Gesnat S Scmmx. Sf.D. 


Bonnet. tV. L., and Baker. D. R.: The Dfatnosli ef 
Pci Planus with X-Rays. RedMety, 
According to llfeld, one-fhircl of the men appt*^; 
ing before the C.D.D. Board of the Station Jfosiiu' 


In view of this very high incidence of foot ds- 
orders, the authors decided loearryout asystemiw 
study on the possible roentgen diagnosis of 
planus and pronation of the foot. . 

In each instance a history of the ase 


among boys. The age of the infants varied from 
weeks to 33 months. 

The primary illness differed widely. Five of the 
10 infants had some sort of involvement of the 
respiratory tract prior to the onset of the osteo- 
myelitis. wv.«.v w.v -V-.- w. .... 

Organisms were recovered from the blood in 6 at Camp Callan, California, came becauie of fjfll 
cases, while in 4, blood cultures were negative. complaints 
staphylococcus albus was isolated in 4 cases, anil in 
the remaining 3 cases staphylococcus aureus was 
found. In the experience of Green and Shannon, the 
streptococcus was more commonly found in infants. 

The bones involved were a rib in 3 cases, the cavn msianw a msvuiy m v... 

humerus in 3, the tibia in 3, and the femur in 1 case, first. .Utention was paid to the wrious 

There was multiple bone involvement (scapula, rib. factors such as heredity, especially through l ' 

and phalanx) in a newborn infant. Eight infants paternal parent, static defects, infections, oen, 

arc progressing to complete healing of the bones tion, obesity, posture, and trauma. , 

involved. The se<\\iclae in the other i iafants were The toechamsen of pcs planus is 
chronic osteomyelitis of tiTe scapula and destruction by analyzing the effect of stress on the awt 
of the humeral head, respectively. structures of the foot. N'orraally, the i'Wt m 

Soft tissue abscesses were drainctl in 3 infants, considered as an arch resting B' 

Six infants were treated with sulfonamide drugs in anterior pillar corresponds to the 
varying amounts, from 6 gra. to 385 gm. renicillin raetatarsab. the posterior pillar is 
was used in 3 infants, the dosage varying from the os calcis, and the astragalus forms me 

560,000 units to 4,200,000 units. of the arch. .\ctuaUy, there farrr 

There were no deaths in this series. meet in the subaslragaloid j tV 

Ernest E Asnheul M D arch uhich serves the dynamic ‘"jj,,. 

outer arch which controls side s« 3) mg m 

Ilertiberfl, J.t On Osteoarthrosis Alkapfonurta The axis of the joints of the foot are lO 

(Ochronotica), with Description of a Case, (,) u,,. subastragaloid 

Aciaradiel., Stockb., to45, t 6 - 4S4. ^ axes of the metatarsal joint. 

Alkaptonuria with ochronosis is 0! cVmi^ sig- joints inv^K-ed “Thl defonuing 

tiiScance mainly because it occas.onaliy ponces -"‘i 

joint lesions. They are caused by the deposition of “““‘f 'l!' f»>“ ^ „f Ihe Tie 

ichtonotic pigment in the joint cartilages, svbich applied to ‘f*' doitna.n' 
become abnormally brittle and give TM to a spec.fic resuirt « »'«'»» »' .„h .nJ cr> 

kind of osteochondritis dissecans with Itx^ body ^ard, nhich cau . toes and curt 

formation and synovitis (chondrosis dissecans Tally of the mntt border, nnue i 
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Fig. I. Roentgen measurement o( the arch during FJg. 2. Roentgenogram of feet durmg weight bearing, 
^*P®**‘ double exposure technique. 


tarsals rotate upward and outward. Thus the fore- fifth metatarsal to the posterior plantar angle of the 

toot 18 m relative supination and dorsification as os cakis. The posterior side of the triangle connects 

compared to the back part of the foot. the plantar eminences of the os calcis and the an- 

rronation of the foot is, according to Morton, tenor side extending from the plantar aspect of the 

the body weight is concentrated upon head of the fifth metatarsal through the plantar 

jne head of the second rather than of the first meta- aspect of the proximal end of the fifth metatarsal 

criteria for diagnosis are; (i) elongation (Fig. i). The outer longitudinal arch of the foot is 

second metatarsal as compared with the first, measured in this manner because of the greater 

U) broadening of the shaft of the second metatarsal simplicity. However, a comparison with the inner 

compared with the fourth, (3) increased separa- longitudinal arch in a certain number of cases shows 

a ^ the internal and middle cuneiforms, that it represents just as true an indicator of the 

M U) location of the sesamoids over the first degree of involvement as the inner longitudinal arch, 

proximal to the head. After correlation with the clinical examination, 

,if * pronated feet may occur individually the following figures (during weight bearing) were 

Tk coexist. set up as Indicative of the degree of pes planus: 

I ^esntgen technique devised by the authors is i.o cm. or above, normal; from 0.7 to 0.9 cm., first 
niea at a study of both. For the first, lateral degree; from 0.4 to 0.6 cm., second degree; from 
i®?^'Senograms are made in repose (with the patient 0.2 to 0.3 cm., third degree; and from o.i to o.i cm., 
hM ^ outer side of the leg) and during weight fourth degree, 

g."^^S.(the patient standing on his foot and the The pronation of the foot is determined on the 
j? exposed laterally). For the second, basis of the enumerated criteria of Morton, as vis- 

PWograms (foot prints) are taken in repose and ualized on the pedograras and double exposure 
'height bearing, then the patient is stood on roentgenograms (Fig. 2). 
fo f • holder and an anteroposterior view of the Altogether the authors examined 400 subjects. 

^ IS made by the double exposure method. The findings in respect to pes planus were co- 

j he position of the plantar arch and its deviation oidinated with the clinical findings. They are 
from determined by measuring the distance summarized in Table I. 

j. ® ^he base to the apex of the triangle formed by The pronation studies gave the following results: 

late along the plantar aspect of the foot Of the cases which appeared clinically and roent- 

erally. The base extends from the head of the genologically negative for pes planus, 57 per cent 
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TABLE I. COMPARISON OF 
CLINICAL AND ROENTGEN FINDINGS 



1 Roentgen Diagnosis 

CliiucalDiagnosis 

Nor- 

mal% 

Pint 

Degtee% 

. Second 
Degret% 

Third 

DegTec% 

Fourth 

Degree% 

Normal 

17 

>4 

37 

16 

6 

First Degree 

9 


39 

7 

6 

Second Degree 

9 

36 

33 

IS 

S 

Third Degree I 

8 1 

S5 

46 1 

>s 

6 


showed pronation on the films and pedograms. 
Sixty-five per cent of the cases diagnosed clinically 
as pes planus were negative for pes planus on 
roentgen examination but showed pronation. Of the 
cases with roentgen evidence of pronaiion, 6i per 
cent were negative for pes planus, 17 per cent 
showed first degree pes planus, 10 per cent second- 
degree, and 5 per cent fourth degree. 

It was further noted that the incidence of flat feet 
and pronated feet was higher among colored persons 
(go per cent) than among whites (72 per cent), and 
that, contrary to the findings of other investigators, 
overweight of 10 pounds or more did not seem to be 
a factor in the incidence. T. Leocctu, M.D. 


Compere, E. L.: Flat Feet in Children. Hed Clin. 

N. Amenea, :94*i 3 ®: 147- 

This article attempts to place the proper emphasis 
upon the various foot ailments of children. 

hiany flat feet in children arc normal and will 
stand as much hard usage as the feet with normal 
arches. 5fnd"pigeon toe’'of chifdren need usually 
cause no concern, for it means that the child is 
. automatically going about the business of strength- 
ening the arches of his feet. 

Painful feet in children are not common. They 
may occur in arthritis, in chronic strain (which is 
seen in high arches more than in low ones), and in 
acute strains which may result from jumps or falls. 
The practice of keeping children’s feet incawd m 
stifi shoes results in the wasting of the intrinsic foot 
muscles until they no longer protect and support the 
various components of the foot. 

The fundamental mechanics of the fool arc dis- 
cussed briefly, and it is pointed out that most of the 
common adult foot problems have their incqition m 
childhood, especially if the intrinsic muscles arc 
allowed to waste in unyielding shoes. The attempt 
to strengthen the muscles through excrcis« lor a 
short period each day is termed mere toe twiddling. 
Good oxfords and plenty of normal play activity are 
the best treatment for uncomplicated flcxiole, jMin- 
less flatfeet, and children should be encouraged to 
play in their bare feet in good weather and on favor- 
able terrain. . , . j-i 

The recommended footwear is the oxford or sandal 
with strong leather soles, plenty of toe rwra, and 
lack of constriction of the circulation at the vamp. 


The reinforced counter, e.xtcnding foraxtJ to the 
scaphoid bone is advised. For the cvertH htt!,! 
Thomas bee! with an yi inch wedge on its inner si'jt 
is suggested. If genu valgum is present the wrije 
should be X inch high. 

High top shoes, splinting of the ankle, and the 
prevention of normal development of the nusclcs, 
are referred to as a “vicious tradition.” Metal plites 
are rarely required in these days when good ortho- 
pedic footwear is readily obtainable in retail stores 
The acutely painful flatfoot, associated with airlei 
disturbance in iveightbearingalignment cuyxrqcjr 
surgical treatment. Manipulation under anesthesia 
and the application of a walking plaster cast to 
maintain a position of inversion for from 3 to 4 
weeks will suffice in a few cases, but in more Kvete 
cases arthrodesis of the midtanal joints is indicated 
especially when anxious mothers, riho become con- 
cerned about their children’s feet through reading 
the lay magazines, may need more reassurance than 
their children with supposedly flat feet need treat- 
ment. Newtos C. JIeao, Jli). 
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Rose. T. F., and Newson, A.: Early Emits of 
Treatment of Gunshot Wounds of U«b 
J oints. Aided by Penicillin Therapy. i/<« 
Aujtrolio, 1 ^ 4 ^, I! 7 S- 
This article brings out the results 
treatment of 66 gunshot wounds of the limb mts. 
The casualties were followed up for at least s 
The wounds are classified as: (0 those h 

capsule and synovia! membrane only were m -onn- 
(i) those in which lovolvemcai of the j, 

synovial membrane, in addition to 
were damaged and there was a nimimum camjjt 
loss and fragment displacement: and 
which the joints were completely 

In this series there were 12 cases of g 

12 of the second, and 4® of 
and whole blood were bberaly. • p jj. 


ind whole blood were Peste- 

taken routinely, if possible, before su g ^ y 
■ - -5 used for anesthesia routinely. 


hal was used lor anesinesia 

)r blood was aspirated f^m the joint 

rillin was instilled. The patella '' 3 ® ,, -perilw^ 

irticular surface was not J ven 

jpon the knee Joint, ^^sularnt^'^ 

nstiUed into the joint before ‘be last caps 

vas lied. When it was 

he wound was left open and gauze ?.^onacn-i’’ 
o the joint and soaked with third dif 

olution. This E^^e 'vas changed 
mtil the joint 

oreign bodies were localized and p. 


jreign bodies were localized seen, or b- 

ossible. UTien ^iifected wour^ds were 

wpre excised, peniciuin ^ 


ossible. When uuccieu — 

sted tissues were excised, ^ 

•• , both locally and in aU 

macrin” solution was used Io«Ily »° _ 


lonacrin "solution was useai^ .T c:!.’' 

unds. This antiseptic was 

linst the pyogenic cocci but also agaias 
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coli communis and, to a lesser extent, to the bacillus 
proteus. It has no effect on the pseudomonas pyo- 
cyaneus,but when this was present “monacrin" was 
combined with acetic acid (2%). 

Immobilization was used according to routine 
methods, and the joints were made accessible through 
a window in the cast for treatment. Movement of 
these joints was commenced when compatible with 
the injury and the progress made. 

The cases arc discussed and the results obtained 
are listed. Four complete tables are presented, 
showing the joint involved, the treatment used, and 
the ultimate result. The infections arc discussed. It 
is not inferred that the treatment used saved limbs 
and joints beyond a reasonable degree in view of the 
structural damage sustained; however, this method 
of treatment gave excellent results and many limbs 
and joints that otherwise may have been lost were 
made useful. Richard J. Bennett, Jr., M.D. 

FRACTURES AND DISLOCATIONS 

Leveton, A.L.: March (Fatigue) Fractures of the 
Long Bones of the Lower Extremity and Pelvis 
Am.J.Surg., 1946, 71: aaa. 

Twelve cases of march fracture of the long bones 
(exclusive of the metatarsals) and of the pelvic bones 
eacountered during a 9 months' period in an array 
station hospital ate reviewed in detail. The bones 
involved, in order of frequency, were the tibia (6 
cases), the pelvis (3 cases), the femur (2 cases), and 
the fibula, (i case). The author subscribes to the 
belief that these fractures are merely the response of 
the weight bearing skeletal frame to continuous 
overstrain. 


There Is a characteristic predilection of the site of 
these fractures. The tibias are usually fractured 
about 3 inches distal to the upper end, the fibulas 
generally fracture in the upper third or at the lower 
end, and the femurs arc usually involved about 3 
inches above the joint line or at the neck. The 6 
tibial fractures occurred in healthy trainees iS or 19 
years of age. 

The period of pain before hospitalization was 
quite prolonged, varying from 14 to 70 days. The 
symptoms began as vague pain chiefly referred to the 
knee, with muscle tenderness and stiffness, and bone 
tenderness in the upper third of the medial aspect. 
Later there was sivelling with pitting edema and 
some increased heat and rubor. In general, the 
roentgenograms may be negative in the early stages 
but later there is usually some periosteal thickening 
on the medial and posterior aspects of the tibia. The 
fracture then tends to spread throughout the diam- 
eter of the bone as a crack in icc would spread. Old 
cases show an area of increased density in the area of 
the fracture. Complete fracture with displacement 
may result if march fractures are not protected until 
they are solidly healed. 

Treatment may be carried out without casts or 
other immobilization if the patient remains _ at 
complete bed rest for from 8 to la weeks. Physical 
therapy is helpful in rehabilitation. In cases of 
march fracture of the femoial neck a double spica 
cast may be used to prevent coxa vara. 

The pelvic march fractures, which show a predi- 
lection for the inferior ramus of the pubis, respond 
to bed rest until adduction spasm has subsided^ then 
limited activity may be permitted until healing is 
complete. Newton C. Mead, M.D. 



by the fact that cyanosis peisists after syropalfcfC- 
tomy in patients with Raynaud’s disease, and may 
even increase. 

A tendency to an exaggerated constriction oI 
digital vessels is not uncommon. There is a tremco- 
dous range in vascular tone in the bands of oorr^ 
persons. Failure to realise that there is also a »n« 
range in abnormal digital constrictioa froro cold iw 


SURGERY OF THE BLOOD AND LYMPH SYSTEMS 

BLOOD VESSELS In addition to an exaggerated constrictioa of «ii5 

Nafdc. M.. and Sayen. A.: Venospasm. Its Part In from cold and emotional tension. is « 

Producing the Clinical Picture of Rayrmud'a of fhe clinical picture in Rayniuji 

Disease. Arc/*. / kL itf., 1946. 77; i6. disease and in Raynaud s phenomenon, then h 

*1. . WL , . . . another factor that must be considered: that is, Ik 

The authors note that although many hund^sof possibility that in some of these patients the capacity 
papers have been written on Raynaud’s disease, for venous outflow is not as great as it should be b 
there is_ stiil no clear cut clinical concept of the relation to the capacity for arterial inflow. It is 
mechanism involved nor an explanation for the possible that there may be an imbalance betwi 
varied pictures which are all classified under this arterial and venous flow. There is great variation b 
term. The problem has been further complicated by the caliber of veins in the hands and arms fa different 
the introduction of the term “Raynaud’s phenom- persons. Many of the patients with RajTisud's 
enon, since tl«re is no agreement as to just what disease have small veins. A disproportion in lie 
diuerentiates Raynaud's disease from Raynaud’s caliber of arteries and veins may in itself largely 
phenomenon. Certain observations that have been explain the cyanosis and puffincss. Thisisconflned 
made have raised the question whether arterial spasm • ■ . ». -.1- 

can explain the entire picture of Raynaud’s disease. 

These observations have made it possible to separate 
patients with the syndrome into several groups on 
the basis of their clinical behavior, and have added 
clarity to the diagnosis and treatment. 

The author presents a classified group of veno- 
spasm disordersanda report in detail of leases. The 

confusion that exists in interpreting the series of emotional tension has given an undeser\’edly Know 

events in patients with Raynaud’s disease and with connotation to the diagnosis of Rayoaud's diseaK- 
Raynaud’s phenomenon has arisen from failure to The great majority of these persons have only 
consider that the veins often partake in the patho- symptoms, which do net increase in severity. It t* 
logical spasm. only those with the severest grades of 

A variety of pathological states are created by constriction who require sympathectomy, in 
venospasm. The severe edema of thrombophlebitis milder forms of Raynaud’s spasm, reassurance 
is thought to be caused by the constriction of many sufficient, together with mild v’asodilator 
veins in the extremity as a result of reflexes set up in The authors have been impressed by the 
the one segment of vein which is inflamed and in a factors that maintain a high degree of nera’ous 
state of irritability. It is also rccognixed that the sion in practically all patients with wj'n* 
venous congestion that occurs in thrombophlebitis disease. , 

initiates reflex arterial constriction. This is a neces- The program of management includes 
sary and useful reflex to prevent the continued of exposure to serere cold, weanng ot 
swelling of the extremity which would occur if the clothing than that worn by the 
arteries remained dilated, and it tends to prevent takingofawarmtubbathdailymawarmn ^ 
extreme edema when veins are obstructed or in abstinence from tobacco, and use ol 
spasm. Moreover, simply congesting the veins in diet. The use of thyroid jjl'e will 

one extremity causes widespread changes in tone of even a slightly reduced basal 
both arteries and veins in the contralateral as well aggravate a tendency to peripheral irawo 
as in the same extremity. in response to cold. 

This impression was a basic factor in a patients Raynaud’s disease occurs during ‘I?® f’l i^bsfrr*- 
with Raynaud's disease studied by the authors. The In conclusion the authora state tnai i ^ 

appearance of cyanosis and puflincss at the begin- lion of 10 patients with Kaynaua s 
ning of an attack in some patients suggests that with Raynaud s phenomenon re ^ 

venospasm occurs first, and that then, with disten- spasm of the veins as well as of the ari« 
tion of venules and capillaries distal to the spastic in the majority of these pauenis. n 
veins, reflex arterial constriction is initiated to pr^ alone cannot 1‘® ©ay 1^ 

vent the swelling and congestion that would occur d patients. In some .Patients mr-f 

the arteries remained unconstricted or dilated. An dominate over ^ " t of n,e viscc-^ 

anatomic factor that fits into this concept of what in the abnort^’ 

may be happening in some patients with Raynaud s 
disease is that the veins in the hands are more super- 
ficially placed and are the first to be exposed to a 
stimulus such as cold. 
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tree that is predominantly invoJ\-ed in the a 
vasoconstriction. . ^ ti' 

In some patients 


clinical picture is influenced by ! 
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portion in capacity between arterial and venous 
flow. On the basis of clinical observations of these 
patients during the test for basal vascular tone, the 
authors present a classification to clarify the terms 
“Raynaud's disease “and “Raynaud’s phenomenon.” 

Raynaud’s disease is not rare. The milder forms 
arefairly common and do not deserve the connotation 
of seriousness usually associated with the diagnosis. 
Reassurance is an important part of treatment. In a 
patient with so called cold allergy, venospasm was 
found to develop on exposure to cold without 
development of arterial constriction, which explained 
the development of cyanosis and pronounced swelling 
without blanching. Herbert F. TntmsTON, M.D. 

Kilbourne, E. D., and Wolff, H. G.: Cranial Arteri- 
tis; A Critical Evaluation of the Syndrome of 
“Temporal Arteritis," with the Report of a 
Case. Ann. Ini. U., 1946, 24: i. 

The syndrome heretofore designated as “temporal 
arteritis” is a well defined syndrome occurring in 
aged people of the white race. It was first described 
in 1932 by Horton, McGath, and Brown, and since 
that time 20 case reports have appeared in the 
literature. All but one of the patients studied 
presented signs and symptoms associated with in- 
lection; namely, anorexia, prostration, fever, sweats, 
weight loss, and leucocytosis, and locally, over the 
artery there was heat, swelling, tenderness, redness, 
and pain. The distribution of the pain and tender- 
ness IS indicative of preceding or concurrent in- 
nammation of arteries of the lower half of the head, 
i^n haif of the authors’ patients, pain over the distri- 
Pution of these arteries was primary. In more than 
nail of the patients studied there was evidence of 
prcctamg or concomitant infection in the head, 
suggesting the possibility of spread of this infection 
^^/^nbguity along the walls of the branches of the 
”^fnal carotid artery. 

Differentiation of “temporal arteritis” from 
^riartentis nodosa cannot be made from the study 
'^^opathological sections of the diseased arteries, 
itnough in many cases of “temporal arteritis” 
Swat pells are found, in some cases, eosinophilic in- 
^tion, in the absence of giant cells, has occurred. 
69 ^u^bors give a very complete case study of a 
,.^,®^nold man, and then give their concept of the 
beV P pathogenesis of the syndrome. They 
“temporal arteritis” is mis- 
oiK is probable that the disease involves 
theV ^hc head. Therefore, they propose 

the 'cranial arteritis” as the proper name for 
art heretofore known as “temporal 

' They feci that “cranial arteritis” is a 
cti more definitive and inclusive descriptive title. 

Paui. Merrell, M.D. 

MulHns, F.; Pol>'artcritl9 Nodosa; 

I ,,P°rt of 11 Cases with a Review of the Recent 
‘•itcrarure. vl««. /n/. .1/., 1946, 24: ii. 

^ieriarteritis nodosa is an obliterative, inflam- 
‘^ry, vascular disease involving the small arteries 


and arteriole. The authors point out that the name 
periarterilis nodosum is an inadequate descriptive 
term since all coats of the vessel are involved. 
They believe that polyarteritis is a more exact 
name. The etiology is unknown. Pathological le- 
sions are quite variable and it is obvious that their 
occurrence will depend upon the vessels involved in 
any given case. The tissues involved, in order of 
frequency, are: the kidneys (80%), the heart 
(60%), the liver (47%), the spleen, lungs, mesentery, 
peripheral nerves, the skin, and the brain. Three 
hundred and fifty cases had been reported up to 
1942. Males are affected more than females, and 
the disease may occur at any age, the patients whose 
cases are reported being from i to 79 years old. 
Fifty per cent of the patients, however, are in the 
fourth and fifth decades of life. Cures are in- 
frequent, the mortality rate being as high as from 90 
to os per cent. 

The symptomatology may be extremely variable 
and depend upon the tissues involved. The authors 
have worked out the percentages of some of the 
symptoms as they have occurred in the reported 
series of 177 cases. The laboratory findings revealed 
leucocytosis with a mild shift to the left in the active 
stages of the disease. A finding of eosinophilcs is 
extremely variable. The sedimentation rate is com- 
monly elevated. Anemia is common in the later 
stages. Hematuria and albuminuria are frequent. 

While arteritis nodosum is of gradual onset, it 
may last for a period of months or years. .The 
course of the disease may be punctuated by periods 
of remission and relapse. 

The authors report 11 cases of their own (10 males 
and 1 female) with complete case histories. They 
point out that the duration 0! the illness varied 
from 2K months to i year. One of their patients 
in whom the diagnosis of arteritis nodosum was made 
more than 2 years ago, is still living. 

Paul Merreli., JI.D. 

Roscnstein, P.: New Findings with Respect to the 
Nature, Prevention, and Treatment of Throm- 
bosis and Embolism (Novas pesquisas a r«- 
pcito da natureza, da nrc\Tnc 4 o e do tratamento 
da trombose e da embolia). Kn. brasil. med., 1945, 
a: 734- 

The author believes that with the knowledge now 
at hand a rational prophylaxis and treatment of 
thrombosis should be feasible, and should result in a 
reduction in the number of fatalities due to this con- 
dition. He omits all purely theoretical considerations 
in this field as not having as yet reached the stage 
which would be of value to the practitioner in medi- 
cine. The condition is of interest to all practicing 
phj-sicians,sinccstatisticsshow that fatal pulmonary 
embolism results almost as often from the throm- 
boses arising in medical conditions, as in Iho^c 
following surgery' and gj-nccological procedures. Of 
prime importance, of course, is the incidence of 
throml>osis in general, and it is particularly impor- 
tant to ascertain if the cnmlition is on the increase. 
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BLOOP; TRANSFUSION 

Simmons, R. T., Jakobowicr, R., and KeUall, 
G. A.: The Rh Factor: A Survey of the Sub- 
types of White Australians. Med. J. Australia, 
i 94 S> 2:493- 

The Rh typing was performed by the authors in 
three different laboratories on 350 blood samples of 
groups 0 and A only. The blood specimens were not 
entirely a random sample of the two blood groups, as 
three families were included in the series. 

The tests were carried out with anti Rh typing 
serum. The laboratory which used the American 
typing serum did 125 tests by the tube technique. 
The authors describe in detail the methods used in 
these examinations. The percentages of the results 
obtained were: Rh negative, 14.86 :Rh®', 54.0: Rh*", 
12.57; Rh®' Rh®", 16.57; Rh®, 0.57; Rh', 0.86; and 

Rh",o.57. 

The authors note that recent figures for a total of 
10,000 random samples of blood from Red Cross 
donors in Melbourne, tested with anti Rh* and anti 
Rh®, Rh' scrum, indicate that the blood of approxi- 
mately 16.4 per cent of the persons tested was Rh 
negative. If anti Rh" scrum had been used in the 
above Rh testing, the number of persons found 
whose blood coritained the agglutinogen Rh" would 
not have altered appreciably the Rh negative per- 
centage of 16,4 per cent. An Rh negative percentage 
of 16.59 was found in a small series run in England. 
This was slightly higher than that found in a much 
larger sample. The Australian and English percent- 
aps, therefore, do not greatly differ, but are higher 
than the Rh negative percentage found in America 
for white persons. 

P ^^til recently the Rh® antigen has been known as 
Rhi Rho, or the Rh factor; but after the discovery of 
Rh subtypes it was renamed Rho, or Rh®, as Rh was 
taken to have a much wider meaning. This is the 
antigen common to the rhesus monkey and to about 
85 per cent of white people. It appears to be the 
anUgen responsible for the agglutinating antibody 
Rh , and for the blocking antibody which so far has 
t>«n found to be specific against the Rh® element in 
inc erythrocytes. In whites it usually occurs in 
wmbmation with another partial antigen, but un- 
combined, its occurrence in whites in New York City 
*-4 per cent, whereas the figure in England and 
^ustralia is under i per cent. It is found that among 
a< negroes the percentage of Rh® was 

high as 41.6 per cent, and among unselected 
wgioes, 24.5 per cent. 

^^‘■‘^rring alone, Rh' is a rare subtype, but in 
mbination with Rh® it is found in 70 per cent of 
lies and was previously designated Rhi; now, to 
'Old any ambiguity, and to be consistent with 
senelic terminology, it is named Rh®', 
b.i» subtype when occurring alone, 

t combined with Rh® it is found in 30 per cent of 
All was called Rha, and is now named Rh®V. 
, Y three t>q)es, Rho, Rh' and Rh" react 
pccitically with their corresponding antibodies. 


In whites the Rh negative occurs in approximately 
13 per cent of all persons, whereas in American 
negroes it is found in about 7.3 per cent. In other 
races it has been shown to be absent or very rare. 

In conclusion, the authors state that the blocking 
antibody which has been recognized only recently, 
is of extreme importance. In the first place it cannot 
be detected by the usual agglutinating technique; 
secondly, it can exert a lethal effect upon the child 
of a mother whose serum contains it, and may cause 
hemolytic reactions from transfusion of apparently 
compatible blood; thirdly, it may occur together 
with the agglutinating antibody in the same person’s 
serum and may mask the presence of the agglutinat- 
ing antibody; and finally, it is regarded as having 
some effect in the prozone phenomenon. 

In a high percentage of cases of hemolytic disease 
of the newborn, an agglutinating antibody can be 
demonstrated; but the blocking antibody will prob- 
ably be found to be responsible for many of the re- 
maining cases. The danger of the blocking antibody 
lies in the difficulty of its detection. For transfusion 
purposes crossmatching will not detect the block- 
ing antibody, and its suspected presence will ne- 
cessitate the full test. If blocking antibodies arc 
present, no agglutination will occur, or the expect- 
ed clumping will be much weakened. To appre- 
ciate the action of the blocking antibody, 'it can be 
regarded as an incomplete antibody, which in it- 
self does not cause agglutination, but which places a 
protective coating on the cell to inhibit the action 
of the agglutinating anti Rh;, antibody. It should be 
noted that so far it has been found to be specific 
only in inhibiting anti Rh" agglutinating anti- 
body, anti Rh' and anti Rh" antibody being un- 
affected by it. 

The authors present briefly the technique of un- 
masking the presence of an agglutinating antibody 
in a specimen of scrum suspected of containing both 
agglutinating and blocking antibodies. It is not clear 
whether the blocking antibody arises in response to 
the anti Rh^, antigen or whether it arises in response 
to immunization by a special antigen of its outi. It 
is possible to make use of the specificity of the block- 
ing antibody, which is anti Rh^, by adding it to a 
strong polyvalent antiserum, for example, anti 
Rh„ Rh' to mask the anti Rho agglutinin, leaving 
an active subtype anti Rh' scrum. This is the 
method recommended for the preparation of mono- 
valent subtype scrum from polyvalent antiserum. 

Hr.RBEST F. Thubstov, jr.D. 

Callender, S., and Paykoc, Z. V.: Irregular Hemag- 
glutinins after Transfusion. Bril. if. J., 1946, 
i: 119. 

The development of irregular hemagglutinins, 
both as a result of isoimmunization in pregnancy and 
after repeated blood transfusions, is now well recog- 
nized, the familiar example being the immunization 
of the Rh-negative patient to an Kh-positivc fetus or 
Rh-positive transfusion. During the past year, in an 
attempt to detect and identify sucli irregular agglu- 



8o 


INTERNATIONAL ABSTRACTS OF SURGERY 


tinins, the authors have made a systematic study of 
loo patients receiving transfusions. There were 52 
women and 48 men in the series. 

The majority of the patients were routine admis- 
sions to the medical wards, but one of the wards is 
associated with a research department, and a rela- 
tively high proportion of the patients in this ward 
suffered from blood diseases requiring repeated 
transfusions Seven patients from nonmedical wards 
were also investigated, either because they had shown 
a transfusion reaction or because they were known to 
be Rh-negative. In all there were 37 cases of bema- 
temesis; 14 of ulcerative colitis; 3T of blood dj'scra- 
sias, 7 of which were cases of aplastic anemia: 4 were 
healthy volunteers who were being bled and trans- 
fused for red cell survival experiments. The remaining 
14 patients suffered from various conditions such as 
battle injuries, sepsis, and menorrhagia. 

The authors discuss the methods they used in 
studying these patients from the standpoint of arter- 
ies, physical findings, blood groups, obstetrical 
history, and reactions. They report 3 cases, discuss 
the findings, and present their conclusions as fol- 
lows: 

Of too patients transfused with gs8 pints (S44 t) 
of blood, 2 patients were shown to have developed 
irregular agglutinins. 

One Rh-negative patient developed anij-Rh 
(symbol) after a single transfusion without previous 
fsoimmuniration by pregnancy. 

One Rh-positive patient developed St (7 Fisher) 
and 3 new antibodies, all active at 37* C. 

Cold agglutinins were found in the sera of 88 of 95 
patients examined, in titers of i to 128. In 15 of 
these the agglutinins were also active at room tem- 
perature. , ... 

la 3 patients an agglutinin was found which was 
active at 37* C and reacted with the patients’ own 
cells only. PAta Merheil, M.D. 


Morphy, H. M.: The Transmission of Infecdom 
Hepatitis by Blood Transfusion; A Report of J 
Cases. Gastroenterology, 1945,5:449, 

Two cases of infectious hepatitis are reported 
following the transfusion of blood from donors wiio 
on the same day and the following day developed 
clinfcai symptoms of infectious hepatitis. The dis- 
ease then was observed to develop in both recipients 
24 and 47 days, respectively, following the trans- 
fusion. In the case showing the shorter incubation 
period, laboratory and physical findings were present 
from the seventeenth post-transfusion dayalthougb 
clinical symptoms (an abrupt rise in temperature, 
headache, and malaise) did not occur until the 
twenty-fourth day. The icteric index returned to 
normal in 7 weeks. 

The second patient had received several other 
transfusions Forty-five days after the transfusion 
only a slight elevation of the phosphatase was ob- 
served. Clinical symptoms (anorexia and nausea) 
occurred on the forty-seventh day. He then devel- 
oped jaundice which persisted, although his systemic 
symptoms disappeared 2 days later. Thedurationw 
the disease was not known as the patient was 
evacuated. 

As to the short incubation period m the first case, 
it was mentioned that he had been in 
several months and many cases of 
occurred in his organisation, therefore he may m' 
already had thedisease at the hm^ef the translusio 
The donor in this case died and therefore t 
virulence of the agent is also questjonable- 

The incubation period is discussed and tne re- 
ports of several investigators are rewewed. 

Prospective donors with a histoty j,. 

should not be used. Accidents 
scribed are unavoidable when _ large num 
transfusions ate being given m an 
hepatitis is epidemic. Thomas C. Doucla , 
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OPERATIVE SURGERY AND TECHNIQUE; 

POSTOPERATIVE TREATMENT 

Robertson, C. K.: Postoperative Pulmonary Com- 
plications. EitnJMrgft M.J., 52: 460. 

Irritative conditions, e.g., acute tracheobronchitis, 
embolic manifestations, atelectatic phenomena, and 
acute pulmonary edema, are the most frequent post- 
operative pulmonary complications. 

Among 1,819 cases of all gynecological types 
operated on during a 2 year period, only 20 de- 
veloped pulmonary complications which were seri- 
ous. Of this group of 20, II were cases of pul- 
monary embolism, 7 of acute bronchitis, i was 
empyema of a pneumococcal type, and i was pul- 
monary edema. 

The average age for the development of pul- 
monary embolism was 47 years. The attack occur- 
red on the tenth or eleventh postoperative day. The 
clinical features were typical. There was a pre- 
monitory increase in the pulse, temperature, and 
respiration, followed by pleural pain in the affected 
part. An early slight unproductive cough may ap- 
pear before there is any complaint. The sputum 
was bloodstained in only 6 of the 11 cases. The 
possibility of the development 0! pneumonia in the 
affected area is fast disappearing because of the early 
use of sulfonamides. 

Treatment is empirical. The pain must be al- 
layed, the shock counteracted, and the general 
circulation improved, since some degree of cardio- 
VMcular insufficiency is present in most patients 
With pulmonary embolism. 

Synthetic anticoagulants, like dicoumarin or 
dicoumarin plus heparin, must, in the future, play an 
im^rtant part in the prophylaxis of such ailments. 
Other preventive measures should include: (x) early 
active and passive movement on the part of the pa- 
tient, « soon as consistent with comfort after the 
operation; (j) enforced hyperventilation of the lungs 
f u breathing exercises; and (3) the reduction 
^ r narcotics to a minimum. 

Collapse of the lung occurs only when there is 
absolute bronchial occlusion; the more viscid the 
sputum, the greater is the tendency toward collapse, 
oince the unimpaired circulation of blood in the 
onp IS also an important factor in the production of 
collapse, the condition arises most frequently in 
pung healthy adults. The clinical features of col- 
apse arc outstanding and dramatic in their sudden- 
•«s. So that the diagnosis is not difficult. The dif- 
‘^'®8Uosis must be made from pulmonar>’ 
njbolism, lobar pneumonia, and spontaneous 
^^Qlhorax. In collapse, in addition to the local 
^ the mediastinal shift, and the absent or 
iwvV- breath sounds, the respiration is jerky. 
Itching, or spasmodic because of tonic irritative 
wniractions of the diaphragm. 


The treatment in collapse is to displace the plug of 
viscid mucus by simple postural coughing and by 
having the patient take deep breaths. Drugs arc of 
little avail, but sulfonamides should be given pro- 
phylactically. 

Acute pulmonary edema is due to the seepage of a 
serous transudate through not only the active 
capillary bed of the lungs but through the whole of 
the reserve capillary structure as well. The factors 
which play a part in the production of this condition 
are (1) hypoventilation with resultant lung rigidity, 
(2) impaired circulation, with consequent lack of 
proper oxygenation, and (3) a possible tcmporaiy 
reduction in the output of the left ventricle, which 
upsets the fine degree of balance existing between 
the two chambers of the heart, which is so essential 
for normal pulmonary circulation. 

The treatment of pulmonaiy edema consists in the 
use of (i) oxygen, (2) venesection, (3) morphine, 
and (4) atropine. Saxiuel Kah-v, M.D. 

Grandstaff, E. II. r A New Treatment for Post- 
operative Pulmonary Collapse. Arch.Surg., 1945, 
51: 

The author reviewed the records of postoperative 
pulmonary complications at the Kansas City 
General Hospital, Kansas City, Missouri, for a 2 
year period and found that of 2,704 patients given 
an anesthetic, 6 developed massive pulmonary col- 
lapse, i^ atelectasis, and 51 i^ncumonia. AH pa- 
tients with collapse or atelectasis recovered quickly; 
24 of those with pneumonia, in most of whom it was 
a terminal affair, died. 

The causesof postoperative puIraonar>’ collapse arc 
discussed: among them arc pain from the incision in 
abdominal operations, splinting of the lower inter- 
costal muscles, interference with respiration by 
kidney rests, oral sepsis and acute or chronic infec- 
tions of the respiratory tract, and excessive post- 
operative sedation. Two other factors are stressed. 
One is that failure to wait for premedication to take 
effect means starting the anesthetic before the 
maximum anhidrotic effect of atropine or scopola- 
mine has been attained. The other factor is the 
anesthetic agent. Ether is irritating to the bronchial 
mucosa and stimulates the production of secretion. 
The oxygen-rich atmosphere behind an obstructing 
mucus plug is quickly absorbed, and leaves a small 
portion of collapsed lung. Cyclopropane produces 
vcr>* little bronchial irritation and jess vomiting than 
ether, hence less possibility of aspiration. 

Collapse occurs suddenly, a day or so after opera- 
tion. It is characterized byclicstpain, dyspnea, sharp 
rise in the temperature, pulse, and respiration. Tlie 
ph>’sicxff findings arc dullness over the affected side, 
absence of breath sounds, some fixation of the af- 
fect^ side of the chest, clcx-alion of the diajihragm 
on the same siMe, and a shift of the area of cardiac 
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therapy and blood replacement, if necessary. The 
original dressing, wliifb was applied folIowiiiR 
debridement, was usually not changetl until repair 
was attcm|)ted. 

01 some 601 wounds in 433 battle casualties, 
were closed early (in less than i a clays) atul 300 late 
(over 12 days). In the drst Rinup, 94.6 per cent 
healed almost per primam; in the group closed late, 
60 were closed by simple approximation, 61.7 per 
cent healing per primam; and 240 were either parti- 
ally or totally excised before closure, 75 per cent of 
them healing per primam. 

Patients with soft tissue wounds usually reached 
the general hospital on from the third to the fifth 
day, and their wounds were closed as soon as possible 
alter IcmpcialurCj blood, and x-ray studies could be 
made, and the fatigue of travel had been relieved by 
rest. Blood was replaced when indicated. Clinical 
judgment rather than bacterial studies determined 
whether the wound should he closed, since the 
authors knew they ycre contaminated, and further 
delay occasioned by cultures would have carried 
these wounds past the optimum time for closure. 

Intravenous sodium pcntolhal was used in most 
cww, but in patients whose repairs extended over a 
peri(^ of more than 30 minutes, nitrous oxide ether 
inhalaUonanesthesia was administered. Blood clots, 
« present, were carefully removed: foreign bodies 
f®®oved only if readily accessible, or if it was 
thought they would interfere with vital structures, 
■ftlost wounds were closed by simple approximation 
01 the skin edges. After a few days, wound cclgcs 
save a tendency to curl down, and in eases in which 
tms occurred, they were gently freed with a blunt 
before closure. 

uben wounds ate dosed early, modctaic tension 
be used because as soon as the wound is closeil 
we edema subsides and the tension lessens before 
“Dy strangulation of incorporated tissue can take 
An attempt svas made to encompass the 
j eliminate dead space. Drainage was cra- 
only rarely, when deep pockets could not be 
DUteiated or when there was profuse drainage from 
long perforating wound, in which cases rubber 
tissue was used. 

Sldn grafting was employed when the wound edges 
ouW not be approximated. Split-skin grafts were 
OQ m preference to rotation or advancement, 
omplicated plastic procedures are best undertaken 
ter Wounds have healed, and here again resilient 
prwsure dressings were used. 

Uosure after the tenth day was not by choke, but 
Aj occasioned by late evacuation, as in chest and 
aominal wounds, or by other complications such 
infection. In small wounds excision was best, 
ereas, in the larger ones excision of the wound 
. P®' undercutting and approximation by 
lire or graft, was done. Less success could be 
wpected in these late cases, 
be ** planned stage method, some of the wounds, 
.• of infection or the presence of devitalized 
tie, Were secondarily debrided and then closed 5 


days later under protection of penicillin and bIoo<I 
replacement. Resilient pressure dressings and splint- 
ing of adjacent joints were essential to good healing. 
Penicillin was a valuable adjunct to successful repar- 
ative surgery and, particularly, a safeguard against 
clnstridial myositis. 

Kaily intensive mental and physical recondition- 
ing was necessary if men were to be returned to 
combat. Bvi-ord V. lb skv.tt, M.I), 

Ifamrlck. W. IL; Suture of the Fingernail In Crush- 
ing Injuries. U. S. Nap. M.BuU., 1946, 46; 225. 

In certain injuries of the finger tip, when the nail 
root has been avulsed but the distal part of the nail 
remains partially attached to its bed, the remaining 
portion of the nail may be utilized as a protective 
covering by suturing directly through the nail. A 
typical injury for which this method of treatment 
can be employed to advantage consists of avulsion 
of the jjail root, with the distal three-fourths of the 
nail partly attached and the phalanx fractured. The 
trauma is usually caused by the sharp edge of a 
slammed window. cardoor,orfrcquently by a cutting 
tool in industry. A palmar bridge of soft tissue is 
often all that remains of what was almost a complete 
amputation. 

Block anesthesia is secured at the base of the 
finger, which is then cleansed thoroughly with ether, 
green soap, and sterile saline solution. Hemostasis is 
effected temporarily by small hemostats after initial 
dibridement. The nail root is transected with a 
scissors, and the proximal edge of the remaining dis- 
tal attached nail is trimmed to fit the curvature of 
the cponychiuro. In most cases the distal fragment 
of bone IS removed by sharp dissection, but if the 
palmar skin bridge is so small as to make the blood 
supply questionable, the chips are left in. Union 
rarely occurs, but this appears to offer no incon- 
venience. The epidermis of the distal wound edge is 
trimmed so that none of it overhangs. With non- 
absorbable suture material of about 000 size on a 
small curved cutting needle, 2 vertical mattress 
sutures arc placed through the nail and proximal 
wound edge. Similar deep mattress sutures are 
placed in the soft tissues on either side to obtain 
perfect apposition and to close all dead space. A dry 
dressing and finger splint arc applied over a sterile 
strip of cellophane, which prevents sticking. Re- 
dressings are infrequent, and the sutures are not 
removed until the tenth day. The remaining nail 
becomes completely detached within a few weeks, 
and the new nail grows out firmly attached at the 
root and to most of the peripheral nail bed. 

John L. Lindquist, M.D. 

Le Quesne, L. P.t Bacteriology of Septic Fingers. 

Brit, il./., 1946, i; :63. 

A study \vas made of the primary organism and 
the secondary invaders in a consecutive series of 
septic lesions of the hand which required incision in 
anout-patient department. None was severe enough 
to warrant admission to the wards. The surgeon did 
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not wear a mask, and used ungloved hands. The 
dressings \rere changed by a student or nuise, using 
the fingers, and at times the nurses passed from case 
to case without washing their hands. 

A swab was taken from the lesion at the time of 
making the incision, and further swabs, so far as 
possible, were taken at two-day intervals until the 
finger was healed. 

In a series of loo cases which were fully investi- 
gated, the staphylococcus aureus was isolated from 
93 per cent of the cases, and B. hemoljdic strepto- 
coccus from 5 per cent. Eighteen patients became 
secondarily infected (4 of them with two organisms) 
before healing occurred. Thus, on 22 occasions a 
secondarily infected organism was isolated, but of 
the 22 organisms, 14 were recovered on one occasion 
only. In none of the 4 doubly infected cases were 
both organisms isolated more than once. Therefore, 
in only 8 cases did secondary infection become 
established. In 3 cases the secondary invader was the 
hemolytic streptococcus, in 3 it was the staphylo- 
coccus aureus, and in the remaining 2 it was the 
staphylococcus albus. 

The average time between incision and healing in 
cases which did not develop secondary infection was 
11.12 days; in those developing such mfectien, 20.88 
days. Because of the small number of cases studied, 
the author does not consider these figures significant 

The author suggests that the actual incidence of 
secondaiy infection may have been higher than the 
figures given because of the inability to distinguish 
one strain of staphylococcus aureus from another. 
He believes that this rate can be materially reduced 
by a rigid aseptic technique and the intelligent use 
of wound antiseptics. TnEODou D. Masseu, M.D. 


Altemeler, W. A.: Penicillin in Tetanus. J. Am. M. 

Art ., io 4 < 5 , X30 : 67 . 

Tetanus, or lockjaw, is one of the most dreaded 
infectious complications of wounds. Its treatment 
is still unsatisfactory and the results uncertain, even 
though its etiology has been known for 60 years and 
its diagnosis is relatively easy. The failure of large 
doses of antitetanic serum to alter the course or 
lower the mortality once the disease has developed 
is disappointing. This is true particularly in cases in 
which the incubation period is less than 6 days. 
Firor states that the outlook of generalized tetanus 
is always grave, and the mortality rate is frequently 
determined before the patient is seen by the phy- 
sician. In one group 0/ cases, no form of therapy 
brown at this time will prevent a fatal outcoine. 
while in another group— cases seen during the 
prodromal period— the recovery depends on early 
diagnosis and adequate treatment. This is a report 
of the potential value of penicillin in the manage- 
ment of established tetanus. 

The author during the past 23 months has treated 
16 cases of established generalized tetanus. Eleven 
of the patients were under 10 years of age and the 
oldest was 32 years old. Eleven were males and 5 
females. The portal of entry was usually so small 


that it was frequently overlooked. In 2 cases the 
primary wound was unknown and never demon- 
strated. Five wounds were puncture woueds. Four 
were infected lacerations, 3 were abrasions, 1 nas a 
plastic operative wound, and i a recurrent ioo! 
ulcer. Ten patients had wounds of the lower ei- 
treraity : 2 had wounds on the face, and 2 had « oirruh 
on the hand. The incubation period was unkno\vnm 
3 cases, less than 5 days in another 3, from 6 to 10 
days in 6, and from ii to 15 days in the last r 
cases. 

All patients received antitetanic serum, intra- 
venously or intramuscularly, as soon as the diagnose 
was made. The amount given varied from 20,000 to 

390.000 units. Fourteen of the patients received 

50.000 or more units, 10 received 100,000 or mote, 
and 5 received 250,000 or more units. In 9 cases 
the primary wound was excised an hour alter from 

10.000 to 20,000 units of antitetanic serum were 

infiltrated into the surrounding area. The wounds 
were left open and packed with zinc calcium peroude 
ointment. Thirteen of the patients received peni- 
cillin in dosages of 15,000 units every 3 hours. In 8 
cases a total of 500,000 or more units were gwen, 
and in 3 cases from 1,000,000 to 1,500,000 units wen 
given. It was intended to give all of the patients 
a total of 1 , 000,060 or more units of penicillin Jl they 
had lived long enough. . 

In this series there were 10 deaths, ^a mortahiy.ei 
62.5 per cent. Nine of the 13 patients receiving 
penicillin died. All the patients with an ® 
period of 5 days or less died, 4 cl 6 with wcubat 0 
Mriods of from 6 to le days died, and * w 
with incubation periods of from ii to is *5*?. i‘ 
Two of the 3 with unknown incubation perioas aieo. 
Their clinical courses suggested that 
iriod was 5 or 6 days or less. These obsewtiMS 
:ar out the relationship of high mortality rate Mi 


bear out the relationship of high n 
short incubation period. . 

The amount of antitoxin given did not sew i 
affect the survival rate. Four of 5 ooo 

250,000 units or more died, $ of 
units or less died, and 4 of 6 receiving 7^ ckLsfss 
or less died. Only i case of typical serum 

'’'cilSuRiptovement in most 
tions usually occurs in from 18 to 
onset of treatment with penicillin. In t 
teUnus treated with penicillin, no 


were noted except in i case which had a cotnplKa^jS 
pneumonia. Six of the 9 deaths 


pneumonia, six 01 me 9 ucan-s admission 

treatment occurred within 60 hours after 
and the bcginnmg of lith toxe®'*- 

chiefiy to respiratory arrest associated witn 
pulmonary edema, and hyperpyrexia. ^ 

The author then gives cf tbw 

which the patient recovered, P“YMpecial m- 
reports was to illustrate tb®. aut^r 

tcrest. To control tnTroniftli»- 

phenobarbital sodium, paraldehyde, mu 
nol, and pcntothal sodium. 
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In the author’s experience, penicillin has not 
proved to be a lifesaving measure in treating tetanus 
as reported in the literature. 

Tetanus is an infectious disease developing after a 
variable incubation period and caused by a potent 
water soluble toxin produced in a wound infected by 
Clostridium tetani. The wound is usually small, 
probably because most large wounds have medical 
care and are given i or more injections of anti* 
toxin routinely. There is no problem of local 
invasiveness or tissue destruction in these wounds 
as in other types of infections. Instead, it is the pro- 
duction, distribution, and fixation in susceptible 
tissues of extremely small quantities of a specific and 
powerful toxin. After a fatal dose of toxin has be- 
come fixed in the central nervous system, death is 
inevitable, as the antitetanic serum, even in ex- 
tremely large doses, fails to affect the course of the 
disease. This is a sharp contrast to the effectiveness 
of only 1500 units as a prophylactic preventative 
at the time of injury. 

Penicillin, although effective against clostridium 
tetani, has no known effect on its toxin. Therefore, 
the results of this series were not surprising. Com- 
plications such as pneumonia or secondary in- 
vasive wound infection during the course of tetanus 
are well treated by the use of penicillin. 

The failure of penicillin to alter appreciably the 
course of established generalized tetanus re-empha- 
sizes several important concepts: (1) the length of 
the incubation period is the most important single 
prognostic sign; (a) the essential primary cause of 
the disease is a bacterial toxin; and (3) successful 
management depends not on chemotherapy, but on 
early diagnosis during the prodromal period with im* 
mediate neutralization of the existing free toxin by 
serotherapy, removal of the source of toxin, control 
of the convulsive seizures, control of attacks of 
respiratory arrest, and the administration of 
general supportive measures. 

Robert R. Biceiow, M.D. 

ANESTHESIA 

Mousel, L. II., Stubbs, D., and Krelselman, J.: 
Anesthetic Complications and Their Manage- 
ment. Anesthesiology, 1946, 7: 69. 

Anesthesia complications are essentially devia- 
irom^ the normal physiology. The extent and 
^ duration of these deviations will determine 
whether death occurs or whether the incident be- 
comes a postoperative complication. Anoxia plays 
a most important part in these complications. 

This report is a detailed study of 47 deaths under 
anesthesia occurring in the Washington area, with 
an mcidence of from i in 300 cases to i in 8,000 
range of variation was dependent upon 
ine skill and training of the anesthetists involved, 
-lost anesthetic deaths were caused by the im- 
proper selection of anesthetic agents, improper 
umimstration, improper replacement therapy, or 
allure to do efficient resuscitation. 


The differential mortality was highly unfavorable 
to ^clopropane. In more than half of the cases in 
which death occurred during the administration of 
this agent, primary or at least very early cardiac 
failure was observed. Death occurred from 20 to 25 
times as frequently in hospitals with the poorest 
types of anesthetic organization as in those institu- 
tions with highly trained specialized anesthetists. 
Nitrous oxide was considered a hazardous agent 
when even mild oxygen want was present, and pri- 
mary and secondary saturation methods of ad- 
ministering gas were severely condemned. Reliance 
upon the suck and blow method of resuscitation and 
upon the so-called analeptic or respiratory stimu- 
lants was considered a serious mistake; nor has car- 
bon dioxide a place in the treatment of asphyxia. 
Resuscitation with adequate pulmonary ventilation, 
assuring a tidal exchange of from 300 to 400 c.c., 
should be the objective, and should be accomplished 
by mc&ns of positive pressure inflation with oxygen, 
and the available anesthesia apparatus. Positive 
pressure of 20 mm. of mercury is almost always re- 
quired to inflate the lungs of an adult. 

Anesthesia should be placed in the hands of 
trained specialists, who would promote teaching and 
stimulate discussions of anesthesia problems. 

The maintenance of a clear airway is essential. 
Patients subjected to spinal anesthesia must be 
watched as closely as those under general anes- 
thesia. Most deaths on the operating table during 
major thoracic surgical procedures arc the result of 
obstruction and acute anoxia, and not of vagovagal 
reflexes. Every anesthetist who attempts the re- 
sponsibility of anesthesia in thoracic surgery should 
be an expert bronchoscopist. Mary Karp, M.D. 

Lenalian, N. E., and Elliott, D. ; Ether Convulsions. 
Discussion and Presentation of a Case. Currint 
Res. Anesth., 1946, 25 31. 

The so-called “ether convulsions” are not really 
due to ether. Several factors must be present at the 
same time and in certain ratio or proportion to 
produce them. The strength of the stimulus re- 
quired to initiate the convulsions will depend on the 
potency of the predisposing conditions. It has been 
shown that from 20 to 30 per cent of carbon dioxide 
will induce convulsions in the anesthetized human 
subject. Pyrexia increases the response of the pa- 
tient to carbon dioxide. 

The factors which may cause or predispose toward 
convulsions are: 

A. Those present before anesthesia 

1. Specific factors associated with the nervous 
system 

(a) Individual susceptibility— youth, con- 
vulsive diathesis 

(b) Cerebral effects of the disease— edema, 
vascular disease, specific organisms, 
or neurotoxins 

2. Nonspecific factors affecting cerebral ir- 
ritability which result secondarily from 
disease or toxemia 
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(a) Calcium deficiency, ketosis, alVaWtQ^ 
thymic syndrome, fever, renal insuf- 
ficiency, imbalance of the autonomic 
nervous system, and abnormal meta- 
bolic states 

B. Those related to snesthesia or surgery 

1. Impurities in the anesthetic agent 

2. Modification of the internal and/or ex- 
ternal environment by drug action, techni- 
cal method, or surgical procedures 

(a) Anoxia, faulty carbohydrate metab- 
olism, temporary renal insufficiency, 
acid-base imbalance (metabolic and 
respiratory acidosis), abnormal distri- 
bution of body water and osmotically 
active ions, defective heat regulation, 
high environmental temperature, and 
reflexes from operative trauma 

One case was reported in detail, that of a 3 year 
old child operated on for surgical repair of extrophy 
of the bladder, who developed generalized twitch- 
ings after a hours and 15 minutes of open ether 
anesthesia. She was treat^ with ox)’gen and 5 per 
cent glucose in normal saline solution given intra- 
venously. She recovered uneventfully without any 
evidence of personality changes. 

For the treatment of convulsions it was suggested 
that the anesthetic be withdrawn at once, and that 
oxygen be given. Calcium glucose should be ad- 
ministered intravenously. The heart should be sup- 
ported by a stimulant and barbiturates should be 
given to overcome the convulsive seizure. 

AIasy Kau, hf.D. 

GUI, R. C.: Curare: Misconceptions Regarding the 
Discovery ond Development of the Present 
Form of the Drug. Anolhesiology, 1946, 7: 14. 

A brief historical resume of curare included the 
following facts: 

1. It was known and used by the Indians of South 
America as an arrovr poison during and since pre- 
Columbian times. 

2. Civilized nations learned of it as early as 1595 
when Sir Walter Raleigh, after his voyage to the 
Orinoco, told of its use by the natives. 

3. Watterton and Brodie in tSis demonstrated 
that asphyxia was the cause of death in curare 
poisoning. 

4. A few years later Claude Bernard, the French 
physiologist, discovered the physiological action of 
curare upon the neuromuscular junction. 

The author points out that there arc ceruin mb- 
conceptions constantly appearing in the literature 
which are related both to the background of curare 
and also to its current employments.^ An outstand- 
ing example of misinformation which appeara m 
various publications is that curare is an unpreffict- 
able drug and that the “dosage is unreliable.” The 
Federally accented ampuled curare, however, is un- 
varying, reliable, and predictable. 

All types of curare, both primitive and evolved, 
have contained a complex of known botanical in- 


gredients, and are not from any single species genus 
or even family of plants. It is not made fraai the 
bark of the strychnos group (loganaeae faiBi!y) 
alone, nor does the chondondendron species (Meni- 
spermaceae family) deserve a similar ethcobotanical 
“monopoly.” 

_ There are also errors relating to the geographical 
distribution of curare. For instance, a popular 
pharmaceutical index states: “Habit, Orinoco, South 
America, the arrow-poison of the Orinoco Indians.” 
Factually, the Orinoco basin of South America b a 
far less productive source than other and larger 
zeglons of Amazonian drainage throughout norlhero 
and western South America. 

A major misconception appearing in various iitll 
known publications is that the varieties of curare are 
designated by the kind of containers in which they 
reach commerce. The type of native container 
(dried gourd, bamboo tube, or small clay pot or jar) 
is in no way an indication of the Und of curare. It 
depends entirely upon which first comes to the hand 
of the Indian maker, and may vary from day to day. 

Still other categories of scientific error and mis- 
conception continue to appear in the literature. 
These relate especially to the pharmacodynamia of 
the substance and its physiological actions. This ii 
apparently the classical beginning of any new drug, 
and, fortunately, many of these errors seem about 
to disappear. 

This interesting and informative article doses 
with a plea that curare be administered by medical 
anesthetists only. The administration of the drug 
and the handling of (he curarized patient » « 
responsible “an incursion into that field legally^ de- 
fined as the 'practice of medicine’ as is the adminis- 
tration of any anesthetic agent per se." 

Editr Easom, M.D. 


Harbroun, P., Bcckert, F. E., and Hathaway. H. 
Curare and Nitrous Oxide AnesihMW t 
Lengthy Operations. i9wi 1' ' 

Curare and nitrous oxide have been used jor the 
past 7 months at the University of California lor 
number of lengthy surgical procedures. 

Following ample medication, nitrous oxiu 
oxygen were administered until the patients 
first plane anesthesia. After a pharyngeal . 
bad been inserted, the anesthetl^ s ability , 
the patient’s lungs was tested. Curare (fro 5 
200 mgm.) was given intravenously, this S 
usually producing apnea. When 0, -jff 

occurred an orotracheal tube with an „ 

was inserted under direct vision, ^be mt^rc 
mixture was then administered th>'ong“ th . 
means of the carbon dioxide ^es- 

the patient being maintained m first p 
Ihesia. Further amounts of curare f .jrjous 
needed to produce the relaxation requi to 

itages of the operations. excess 

lack of oxygen by muscular rig‘d‘ty, r 
carbon dioxide by increased respiratory 
though large doses of curare were used. P 



SURGICAL TECHNIQUE 


87 


tient’s lungs were adequately ventilated at all times, 
either by the patient himself or the anesthetist. 

During the first of the series dilatation of the in- 
testine was an embarrassing complication in a few* 
instances. Morphine was administered for this con- 
dition and satisfactory constriction resulted. A 
comparison with patients who received other types 
of anesthesia was made. The curare group had (ewer 
postoperative complications. Jlost of the patients 
had marked muscular weakness which persisted for 
several hours. This necessitated careful postopera- 
tive nursing with frequent change of position. 

It was believed that this combination provided 
adequate relaxation for surgery, and at the same 
time did not endanger the patient’s well being by 
long periods of deep anesthesia. The usual anesthetic 
techniques, when prolonged over a period of 4 hours 
or more, often produce signs of circulatory dis- 
turbance. Edith Eason, M.D. 

Mayer, E. C., Jr., and Neff, W.5 Further Experiences 
with Endotracheal Ether-Air for Intra- 
thoracic Surgery. Anesthesiology, 1946, 7: 32. 

A method is presented of using ether-air anes- 
thesia with a simple apparatus for intrathoracic 
operations. The original intention was to provide a 
means whereby anesthesia and ventilation could be 
maintained while the chest was held open for long 
periods of time under emergency, and when the 
‘ lo-an(l-fro*'_ carbon dioxide technique apparatus 
was not available. Because of the satisfactory re- 
sults obtamed the method was continued in civilian 
work. This report includes 50 intrathoracic opera- 
tions which were performed under this anesthesia 
technique. 

Induction is usually accomplished with pentothal 
or nitrous oxide and ether. An oroendotrachcal tube 


is inserted under direct vision. This is connected 
directly to the Stanford vaporizer. When the thorax 
is open, ventilation of the lungs is accomplished by 
rhythmically and intermittently inflating them by 
the valve and belloivs method. Respirations are 
controlled by inflating the patient's lungs from 15 
to 20 times per minute at a pressure of 10 mm. 
of mercury. If positive pressure is not required 
when a fixed mediastinum prevents paradoxical 
respiration, and in pericardiectomies in which the 
approach is made directly into the anterior medi- 
astinum, an improvised exhalation valve is inserted 
between the endotracheal tube and the vaporizer 
in order to reduce the dead space in the apparatus 
to a minimum. 

Maintenance is usually conducted in mldsecond 
plane anesthesia. There is a discussion of the man- 
agement and maintenance of anesthesia, and the 
conclusion of anesthesia, with special emphasis on 
re-establishment of spontaneous respiration, Care- 
ful tracheobronchial suction is performed before 
removal of the endotracheal tube. 

Supportive treatment includes replacements and 
drug therapy. Oxygen is given continuously after 
operation for from 24 to 48 hours. 

Accidents included the mistaken connection of the 
Levine tube to an oxygen catheter and aspiration of 
vomitus. 

A clinical study of the 50 cases is given in a de- 
tailed chart. The youngest patient operated on was 
8 months old, and the oldest 75 years. The shortest 
operation took 50 minutes and the longest 7 hours 
and 50 minutes. 

This method is presented as a possible technique of 
choice for intrathoracic operations even though the 
more elaborate equipment is available. 

Mary Karp, M.D. 
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ROENTGENOLOGY 

Finland, M., Rltvo, M., Davidson, C. S., and 
Levenson, S. M.: Roentgenoloftlcal Flndlndsin 
the Lungs of Victims of the Cocoanut Grove 
Disaster. Am. J. Roenig., 1946, 55: 1. 

A correlation of the roentgen findings with the 
clinical manifestations in 87 cases is reported from 
the Boston City Hospital, Boston, Mass. There 
were roentgenographic changes in 71 of these cases; 
SI per cent bad comparable clinical and roentgeno- 
graphic findings; 33 per cent had more eitensive, 
and 5 per cent much more extensive, clinical than 
roentgen findings; while only ii per cent had more 
extensive roentgen than clinical findings. No corre- 
lation was noted between the roentgenographic 
changes and the extent of the surface bums. There 
were 15 deaths. Only a few of the patients were 
roentgcnographed before the first 36 hours. 

The authors state that the roentgen findings in 
their group are very similar to those report^ by 
Schatzki in the Anncls of Surgery, (1943, 1 17: 841). 
(These findings were made at the hlassachusctts 
General Hospital, Boston, Massachusetts.) 

Most, if not all, of the visible roentgen findings are 
believed to be due to interference with aeration from 
partial or complete obstruction of the bronchi, 
especially the smaller ones. Atelectasis, patchy or 
diffuse, was present in all but i of the positive 
roentgenograms. In only i instance was a complete 
massive atelectasis observed. Mottling, coarse or 
fine, was the next most common finding. Early and 
in me more severe cases a diffuse miliary type of 
mottling of both lung fields was observed. In other 
cases mottling was limited to one or two lobes. 
Emphysema, patchy and diffuse, also occurred fre- 
quently. Roentgenograms made during expiration 
were advantageous in bringing out the findings. 

Increased hilar markings were present in 62 of the 
70 roentgenographic positive cases. In 50 per cent 
of these cases the findings were unilateral. Only 5 
cases showed consolidation and this was mostly 
patchy in distribution. Pulmonary edema was not 
observed in any of the roentgenograms, nor was 
extensive pulmonary edema found at autopsy. 

In general, the more extensive roentgen findings 
had cleared before the end of the first week. How- 
ever, small areas of atelectasis and patches of 
emphysema with increase in the hilar shadows per- 
sisted longer in some of the cases. Follow up studies 
from 6 months to 2 years later on the patients who 
had moderate or extensive roentgenographic changes 
showed no abnormalities. R. B. Lewts, M.D. 

Hodes. P. J.. and Keefer, G. P.! Hookworm Disease.. 
Am. J. Roentg., 1945, S 4 i 

The authors report on 125 cases of proved 
ankylostomiasis in American troops cared for at an 
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Army General Hospital in the Province of .\ssam, a 
India, during a period of over 2 years, 60 per cent of 
whom_ showed roentgen abnormalities of the smaD 
intestine. Both ankyJostoma duodenafe and necator 
amencanus are found in Assam where the native 
population shows a high rate of infestation. Ap- 
proximately 80 per cent of the troops concerned 
came from areas in the United States in which hook- 
wonn is not a public health hazard, and ail men 
were in excellent health on arrival in the China- 
Burma-India theater. In 80 per cent of the cases the 
disease was believed to have been of less than 3 
months duration, and in the remainder, not over 6 to 
8 months. Sixty-five per cent of the patients had 
clinical evidence of “hookworm disease”; the r^ 
maining patients came to the hospital as battle 
casualties, or were suffering from other diseases, and 
the positive stools were an incidental finding. 

The clinical histories were frequently classic. 
Often the patient dated the onset of “ground itch” to 
a time when he had been lying In a foi hole for 
several hours, and localized it to that part of the 
body exposed to mud or water. The pruritus aoa 
dermatitis lasted from 4 to 7 days^ and within a 
period of from i to 2 weeks after its onset a dry 
cough began, which was followed in 
intestinal symptoms. The latter appeared from 6 w 
25 weeks after exposure of the skin to the larva-i • 
tested soil, and were often ushered in by an aeu 
attack of nausea, vomiting, abdominal pain, a 
diarrhea. Diffuse epigastric pain of a burning 0 
cramping character, often made worse by looa, « 
the outstanding complaint, and half the caw 
diffuse upper abdominal tenderness. In conya 
the anemia described in chronic * J 

the red blood count and 
normal in all but 3 cases. The whjle eeU 
averaged 15,000, but varied 
over 40,000; eosinophilia was usually marteU. rsoi 
ing from below 10 per cent up to P” ,” .ritioo: 
tienls showed no evidence of 
plasma proteins were not ascertained. 

The i^tients were given, orally, s of ^ 
in s 03 . of distilled water, and ^inutfs 

fluoroscopically at once and ^Mauled 

thereafter for about 3 hou«. befO 

30 to 60 minute intervals. Similar 
made on 10 healthy membere of the C 
rival in the war theater and again 16 montw 
and all appeared normal. . n-ti-nts wiib 
The roentgen changes noted degree to 

bookworm were, in goneral, compara in 

the clinical severity of the ^^easj' “ 
tenderness of the upper small bowe distortion 
tioo of loons. luminal narrowing, rugai miu . 


tion of loops, luminal narrowing, mga jtifiin? 

manifested by thickening and 


by thickening aaa coi. . .■'^denio® 
irregularity of valvulae Dcristahi'’ 


irregularity 01 vaivuiac ,,,,.-d pcrist: 

of the valleys between them, accentuated p 
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and occasional localized fleeting dilatation of various 
segments. The proximal jejunum was the region 
most frequently and markedly affected, although in 
the more severe cases the changes spread into third 
and fourth portions of the duodenum and into the 
distal jejunum; and in some instances there were 
even minor abnormalities of the proximal Ueum, a 
distribution which tallies well with known sites of 
hookworm infestation. 

About 20 per cent of the patients were examined 
in from 2 weeks to 6 months after treatment, and 
most of them showed improvement in or disappear- 
ance of the abnormal roentgen findings, but in some 
the findings remained little changed long after the 
patient appeared clinically well. The abnormality 
which persisted longest was the labile distortion of 
the rugal fold pattern. 

The authors feel some hesitancy in ascribing an 
irregular fold distortion, able to undergo lightning- 
like shifts in thickness, height and direction, to 
actual thickening of the wall of the intestine, and 
suggest that these changes may be due, at least in 
part, to a damaged intramural nervous system, a 
possibility which would help to explain the long 
post-treatment persistence of labile fold distortion in 
some patients who had become clinically well. 

Ljuan Donaldson, M.D. 

W. S., Scott, K. G., and La^vrence, J. U.: 
The Histological Effects of Radiophosphorus 
on Normal and Lymphomatous hllce. Am. 
/. Roentt., 1946, 55: 44. 

Two series of experiments were performed by the 
authors. In the first, three-month and five-month 
micc of the "A" strain were made lymphomatous by 
the intravenous injection of r.2 x 10’ lymphoma 
k following the inoculation some 

of the lymphomatous mice received 195,3 microcuries 
[yf* ray standard) of P” intravenously. (The 
lethal dose for mice of this size is about 70 micro- 
Curies.) A second series was made lymphomatous 
m a similar fashion, but received P” 7 days later in 
i of 54.5 microcuries each every 2 hours. 
ouiUble controls were kept in both series. Blood 
studies included white and differential counts. Red 
T ftomoglobin determinations were not done. 
In both series the drop in the white count was 
greater in the leuccmic animals than it was in the 
ontrols during the first 4 days. In the following 5 
'ays the white count in series 1 approached a 
P ateau, while in series 2 the drop continued. In 
e Control animals the small lymphocyte was first 
^^‘^‘^^y^^CJCted. The mature granulocyte was 
j little affected. However, at the end of 14 

>s ^th the lymphocytes and granulocytes were 
mmished. Approximately the same results were 
cr\'cd in the lymphomatous scries and the Icu- 
mic colls were also diminished for 9 dai-s. I*** 
/^ays lympliomalous invasion of the liver, bone 
rrow, lymph nodes, and spleen. 

made with sublcthal doses of P” 
utain cures” of lymphomatous mice. For these 


experiments intraperitoneal suspensions of granu- 
lomatous cells were used. After demonstrable 
tumors were produced, varying amounts of P” were 
given intraperitoneally over periods of from 9 to 16 
days. Regressions were observed in 5 of 3 1 treated 
animals. The dosage was just sublethal. Further 
observ'ations of these “cured” animals were not made 
because of a change in the activities of the laboratory 
in 1941. 

The authors conclude by stating, “We must look 
for the control of this disease (leucemia) by some 
method other than irradiation.” R. B. Lewis, JI.D. 

Evans, T. C., and Qufmby, E. H.: Studies of the 
Effects of Radioactive Sodium and of Roentgen 
Rays on Normal and Leuccmic Mice. Am. 
J. Roenig., 1946, 55: 55. 

It has been thought desirable in the administration 
of radioactive elements to use those substances 
which are preferentially absorbed by the tissue to be 
treated. For example, radioiodinc for the thyroid, 
and radiophosphorus for bone, bone marrow, 
Icucemic tissue, and any rapidly growing cells. The 
treatment of leucemia with radiophosphorus is still 
in the experimental stage. The results obtained have 
been about the same as those obtained by roentgen 
therapy. 

It was thought that radiosodium, because of the 
generalized distribution in the body of sodium and 
the short half life (14.8 hours) of the radiosodfum, 
might be advantageous in the treatment of leucemia. 
The effect should be due to the rather uniform ir- 
radiation of the entire body. Experiments were 
conducted to show the effect of radiosodium on 
normal and leuccmic mice. A parallel scries was done 
to show the effect of roentgen irradiation. In normal 
rats, doses of from 3,000 to 4,000 microcuries were 
fatal in 2 weeks. A temporary reduction in the 
leucocyte count was produced by a dose as low as 
300 microcurics. With increase in the dosage the 
white blood count was lowered, the duration of the 
leucopenia was increased, and the surviv-al time 
diminished. From 350 to 1,000 r. of roentgen rays 
given to normal rats, 70 per cent on the first day and 
30 per cent the next, produced results similar to the 
radiosodium. From figures so obtained it was calcu- 
lated that 10 microcurics per gram of body weight is 
equivalent to roo r. in mice. In human beings it is 
estimated that the roentgen equivalent would be at 
least double. 

Alcucemic mice with enlarged lymph nodes 
(strain Ak) were treated with radiosodium (animals 
with counts bclow30,ooo were considered alcucemic). 
The enlarged nodes disappeared, at least tempo- 
rarily, with doses so low as to barclyaffcct the white 
count. Larger doses pro<luccd the effect more 
quickly. 

Leuccmic mice with adenopathy were treated with 
radiosodium. In genera! they showed more re- 
duction in lymphocytes than did the control animals. 

On the average, the difference in the elimination 
of radiosodiuin by the leuccmic animals and by the 
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normal animals was found not to be statistically 
significant. Several of the leucemic animals were 
sacrificed at various intervals and various portions 
of their bodies analyzed for radioactivity. Therewas 
no considerable concentration of the radiosodium in 
any particular organ or tissue. R. B. Lewis, M.D. 

Strand, S.: On Keloids and Their Treatment. Aaa 
rjdi'cl., Stockh., 1945, 36: 397. 

A review of the recent literature on keloids and a 
study of the results of radium treatment in 117 cases 
is presented. The actual cause of keloid growth is 
still unknown, although individual, family, and 
racial predispositions are apparent. Tissue predis- 
position seems to be partly local and partly general 
and is somewhat limited in time. Keloid growths 
show no tendency to malignant degeneration, 
al^ough in old scars with keloid nodes, cancer of the 
epidermis has been observed to develop trithout any 
evidence of causal connection between the cancer 
and the keloid, hfultiple keloids may suggest 
multiple sarcomas, but the appearance of the kdoid 
with its smooth, atrophic skin and characteristic 
branched spreading renders the diagnosis an easy 
matter. 

Since the cause of keloids is unknown, preventive 
treatment cannot be given. If a keloid is removed 
surgically.a recurrence will practicallyaln'a)'soccuf, 
and often will be larger than the original keloid. 
Radium treatment has proved to be more rapid and 
certain of producing a good result than roentgen 
treatment, and lends itself to a more accurate and 
limited application so that it has become the treat- 
ment of choice. Combined surgical and radiation 
therapy is rarely used, not only because the result 
is unsatisfactory, but also because radiation alone 
has given such good results. Where the keloid 
lies over a joine and impedes its function, a plastic 
operation followed by irradiation is indicated. 

The technique used in this series of 117 cases 
covering a ten-year period employed a radium mold 
with a radium-skin distance of 0.7 cm. and a filter of 
0.7-1.0 mm. platinum. Molds were adjusted to 
render about 560 r. in 24 hours, and treatment 
extended over 3 period of 3 to 4 days to give a total 
of about 1,410 to 2,060 r. An attempt has been made 
to adjust the treatment to the probable radio- 
sensitivity of the individual keloid, the age of the 
patient, and of the keloid, its extension and elevation 
above the surrounding skin having been considered. 
Regression appears only after from 7 to 8 weeks, and 
continues during several months to a year. Repe- 
tition of treatment with a somewhat smaller dose has 
been carried out in 36 cases, and a third freatmeol 
has occasionally been given. In a few cas« slight 
permanent radiation changes have appeared m the 
skin. The result of treatment has been estimated 
as follows; . / m\ 

Very satisfactory regression in 67 cases lS 7 %)- 
good regression in 38 cases (33%) J some r^r^ion 
in 7 cases (6%); no regression in i case (1%); and 
unknown regression in 4 cases (4%). 


The type of trauma causing the keloid did not 
seem to influence the sensitivity of the keloid to 
radium treatment. A study of the influena ef the 
age of the keloid on the result of treatment indi- 
cated that all cases treated during the fint 6 montit 
responded favorably, and that during the first yeir 
no case showed a poor reaction to treatment. Later, 
an increasing number of cases reacted less satis- 
factorily to treatment. A study of the influence oi 
the patient’s age on the response to treatment 
showed that below the age of ro, all patients reacted 
well, but in the age group of 10 to 20 years a lev 
showed only some regression. The results for the 
group over 20 years seemed to be somewhat below 
the average. The influence of age of the patient on 
the result of treatment appeared to be of less im- 
portance than the age of the keloid. In no case has 
there been a recurrence of the keloid or a regression 
of the effect obtained by radium treatment. 

John L. LD;D<jnsT,Si.D. 


Mustakalllo, S-: The Possibilities of Roentgen 
Therapy in the Treatment of Cancer of the 
Breast (Ueber die MoegHchkeiten der Roentjra- 
tberapie bei der Behandlung des Bnistkiebses). 
Atta raiiol., Stockh., 1945, 36: 503. 

Thb article seems to be an attempt to snsner tif 
contentions 0/ Pack aod Livingston, who in their 
book (Treatment of Cancer and Allied Di******; 
New York: Paul B. Hoeber, 1940) have collected 
numerous statistics tenefing to show that roent|M 
treatment is of doubtful value as an adjunct to tadicsi 
surgery in mammary carcinoma, for when all cs5e« ei 
operable breast cancer treated by radical 
are considered, the 5 year cures amount to abouu 
per cent, whether or not the operation be preceare 
or followed by roentgen irradiation. 

The author does not attempt to ^nfute ww 
figures; as a matter of fact in his matenalj * 
all patients undergoing radical amputation omw 
mammary gland for carcinoma combined rw 
gen therapy, the figure for 5 year cures 
cent. However, it is obvious that the operat 
radical amputation of the breast is not 
lating procedure accompanied by psychic t ’ 
it causes the development of 

rary in 15 to 20 percent, and permanent m roP' . 
of the patients) and the loss of earning cap y, 
is 0! such tremendous scope that It is boood “ 
weaken the patient generally, and the of 

tains that this will have a bearing on the c 
the disease itself. . to 

He also raaintains-and adduces sultord 

support his contention— that there IS * ^ jj, jgd 

anism within the body which ofth« 

spread of the malignant process. For i 

19, deathstvilhinsyearsinthe aolho s to ^ 

rial of 384 breast cancers m the 
almost all of them were of the 

In the cases of amputation the metasta^e* 

cancer cells, from which these ^ , j varj'in? 

later developed, must have occur 
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periods prior to the operatioi: itself and the cells 
must have Iain dormant and unable to grow until 
some incident— perhaps the breast amputation— had 
lowered bodily resistance to the invading new growth. 
At least some sort of mechanism has been showm in 
the transplantations of tumor in the animal, in which 
relatively enormous numbers of cancer cells (450,000) 
must be introduced in order to start a growth, and 
there is other evidence, even in the author’s mate- 
rial, that such a mechanism of resistance might exist, 
for instance, in the patients who developed a general- 
bed carcinosis terminally. New metastasis would 
appear at times in the skin, as though the debilitat- 
ing effects of the deep process would allow the 
previously dormant cell nests in the skin to start 
growing. 

A further indication of the presence of some de- 
fense mechanism is seen in the results with roentgen 
therapy in the inoperable patients who were sent in 
for irradiation. In these the prognosis as regards life 
was not good; nevertheless, under the intense irradi- 
ation treatment as administered by the author, some 
of these 92 patients were still alive and free of 
symptoms from 3 to 5 years after initiation of the 
treatment. In the author’s opinion this indicates 
mat the resistance forces of the body toward the 
metastases at-a distance, which must surely have 
been present previously, were increased by roentgen 
therapy to such an c.xtent that the patients were free 
from signs of activity of their disease during this 
time. 

However, the strongest case against radical ampu- 
tation of the breast as the sole operation of choice 
'Then the tumor is still operable seems to be the 23 
^®[^tiyely early cases In the author’s material In 
*mch a local excision was all that was done before 
the patient was turned over to the author for Irradi- 
ation treatment. A large table, covering several 
shows the particulars of each one of the 13 
patients who were under treatment and obser\’ation 
tor at least 3' years. It shows that the dimensions of 
me tumors varied from fist size to sizes so small that 
me new growth was palpable with the fingers; it 
snows that S of the <3 women had received intensive 
P.^P^mtive roentgen treatment, and that in some 
‘ mese the tumor had become much reduced in size; 
n I case all living cancer cells had disappeared. Of 
oursc, the author docs not contend that in a certain 
^reentage of cases, even with simple extirpation of 
c tumor combined with roentgen treatment, 
*^^f^cs_will not develop; however, it has ap- 
to him thus far that the peiccntagc of metas- 
, least not any greater than in the cases 

at^ed by radical operation. 

, In the very early cases of breast cancer 

comt* by local extirpation of the tumor 

can "’jth preoperative irradiation good results 
^.obtained, while, on the other hand, a radical 
t' cannot prevent the development of metas- 
whtnv. t fbe author’s material, in 

mefi • cause of death was known to the author, 
stasis could not be determined when irradiation 


treatments were started. Ninety per cent of the 
patients in whom such metastases could be deter- 
mined died of metastasis at a distance despite rad- 
ical operation. The author therefore believes that 
since radical amputation of the breast is an already 
pretty much perfected method, of which the possibil- 
ities have been fairly well exhausted, the profession 
should turn cautiously toward a more conservative 
type of therapy consisting of tumor extirpation 
combined with intense irradiation treatments. 

John W. Bre.\nan, M.D. 

MISCELLANEOUS 

Thoreo, S.: Electrocndothermy as on Adjuvant to 
Radiotherapy in Uterine Cancer. Acta raiiol., 
Stockh., 194s, 26: 249. 

From July, 1928 to August, 1938, inclusive, elec- 
trosurgery (electrocndothermy) was used in the 
Radium Hemmet of Stockholm as an adjunct to 
irradiation in the treatment of uterine cancer in 85 
cases. Of these, 82 were carcinoma of the cer\dx and 
3 carcinoma of the corpus uteri. Fifty-five patients 
with carcinoma of the cer\’ix underwent electro- 
surgery’ in the last 20 months of this period. Electro- 
endothermy was used In 8 cases of cervical carcinoma 
for hemostasis only. Thirteen patients had extensive 
involvementof theparamettium,andof thepelvicand 
abdominal walls when first seen and were considered 
hopeless. The remaining 61 patients with carcinoma 
of the cerv'ii uteri were treated with radium and 
x-rays according to the Stockholm method, followed 
by eicctrosurgcry in 55 cases within the succeeding 2 
years and in 6 cases after more than 2 j’ears. 

The primary carcinoma was histologically identi- 
fied in all cases, and the metastases, recurrences, and 
remnant tumors in 37 cases. The results were as 
shown in Table I. 

The main indications for clectrosurgcry were: 
(A) in cancer ol the corpus: vaginal metastases in 
all 3 cases; (B) in cancer of the cervix; (1) incom- 
plete disappearance of the tumor, (2) local recur- 
rence of the tumor, and (3) radium necroses and 
cases in which the preoperalivc distinction between 
tumor and radium necrosis could not be made. 
Other indications were pelvic metastases, cases 
which ordinarily would have been subjecteil to 
hysterectomy, inoperable cases, and poor operative 
risks. 

The preoperative diagnoses roughly grouped are 
shown in Table II. 

Eighteen case histories of carcinoma of the cennx 
and 3 of carcinoma of the corpus arc presented: all 
of these cases were treated by irradiation and elcc- 
Irovurgerj'. Two techniques \viTeuso<l; 

t. UiiKilar enilothcrmy with two large inactive 
electroiles applied to the patient’s hack and arm, 
and a small plate or ball shaped active electrode 
pressed into the tissue to he coagulatcil. Sprajing 
of the field with cold water is necessary’ in order to 
prevent loss of tissue conductivity due to super- 
ficial coagulation. 
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TABLE I.— SIXTY-ONE CASES OF CANCER OF THE COLLUM TREATED WITH EE FOLLOmc 
IRRADIATION 


Type of ctM 

Number 

of 

patients 

ADve without 
evidence of 
the disease 

4 yean after 

EE operation 

1 Died of cancer 

D>iof 

ieteiturttcl 

KocaKir 

Local 

eurrence 

hfetisUses 
but no 
cancer in 
(be treated 

Superficial focus 

as 1 

13 

14 

S 

3 

Deep focus 

» 1 

■■■nH 

7 ; 

0 

» 


M ! 

mm 

8 

0 

0 


8 1 


4 

4 

0 

TABLE II.— PREOPERATIVE DIAGNOSIS 


Oinical interpretation of the 
cases previous to EE 

No 

of 

patients 

Alive without 
evidence of 
ine disease 

4 years after 

EE opera boo 

1 Died of cancer 

Died of 
iateituritsl 

b'oemerr 

Local 

eurrence 

Melastases. 

tbe treated 

Interpreted as cancer 

48 

it 

sS 

7 

' 

Uncertain vhetlier cancer or radium 
necrosis 

Isteroreted as radium necrosis 


i 

* 

0 

1 


a. Fulguration: with this method the tissue 
around the electrode is charred and becomes non- 
conductive very rapidly. This prevents deep coagu- 
lation, which is a safety factor. The coagulated 
tissue is removed by curettage, the fulguration is 
started anew, and the process is repeated until the 
desired depth is reached 


The complications d' 
rectovaginal fistulas in 
to rupture of a pyosalp: 

Id conclusion, the 
surgery is a valuable 
therapy ol uterine ^ „ „ 


e to these procedures wert; 
7 cases, and peritonitis cue 
« in I case. 
lUthor states that 
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CLINICAL ENTITIES— GENERAL PHYSIO- 
LOGICAL CONDITIONS 

Clark, W. £. LeG.: The Contribution of Anatomy 
to the War. Brit. II, J., 1946, i: 39. 

This report is a short survey of some of the con- 
tributions of anatomy to war problems. In the 
Department of Anatomy at Oxford University alone, 
apart from the articles of which publication was not 
prevented by security regulations, the number of 
confidential scientific reports and memoranda 
prepared during the recent war by the staff amount- 
ed to 104. 

In the field of traumatic surgery a great deal of 
work on fundamental processes of tissue repair was 
earned out which has been of value in research into 
problems of nerve regeneration, of burns and their 
tmatment, of skin grafting, of vascular supply in 
the muscles, and of muscle regeneration. Much of 
the results of this work has been published. 

Studies were made on the effects of high velocity 
nussues of small size, and of blast. A standardized 
cwualty rate was calculated indirectly for different 
D’Pw of weapons by reference to (1) the relative 
vulnerability of different parts of the body, (2) the 
sinking velocity of missiles necessary to produce 
incapacitating wounds, (3) the mean projected 
vulnerable area of the bddy, and (4) data regarding 
IDC fragmentation of explosive projectiles and the 
velocity of fragments at var>'ing distances. 

, jfi® purpose of another type of research could be 
uenned as “fitting the machine to the man.” This 
work required an extensive anthropometric survey 
01 aervice personnel in order to get adequate in- 
ormation on body measurements and their range of 
^nation, as well as the amplitude of movement of 
. ^ fuiuts of the body which arc specifically used 
the operation of machines of different types. In 
oine ^ses an assessment of the force which can be 
cried by the operator at various phases of raovc- 
ent was required. From the data of these investi- 
B tionsa machine could be designed that would fit 
e man and enable him to work efficiently. 

It IS suggested that the type of research organiza- 
ons developed during the war should be continued 
ring peace for the solution of peacetime problems. 

Jons L. Li.sdquist, JI.D. 

'Ulson, T. E.; Plasma Protein Estimations In 
«attlc Casualties. Mtd. J. Australia, 1946, i: xS 3 - 
I of 13 severe battle casualties are reported, 

wer cases serial plasma protein determinations 
® rnadc by means of the falling drop method. 
I ^^uUs were tabulated in some detail and 
Jwprotemcmia was demonstrated. The lowest 
Th ^‘^f^rted was 4.45 gm. per cent, 
conr f’TSt in discovering cases of 

ccaicd hemorrhage and as a guide in the treat- 


ment of severe trauma is discussed. Its use in other 
conditions such as burns, intestinal obstruction, and 
peritonitis is mentioned. 

The replacement of blood volume, fluids, and 
proteins is discussed. TnouAs C. Douglass, M.D. 

Knlsely. M. H., Eliot, T. S., and DIoch, £. II.: 
Sludged Blood In Traumatic Shock. Micro- 
scopic Observations of the Precipitation and 
Agglutination of Blood Flowing through Ves- 
sels in Crushed Tissues. Arch. Surg., 1945, 51: 

320 . 

The authors state that this article is the first of a 
series describing some of their studies of the patho- 
logical circulatory physiology of animals and men, 
preceding and during traumatic shock. They had 
two purposes in writing this article: (1) to introduce 
this series of studies on traumatic shock and relate 
them to other work from their laboratories, and (2) 
to describe the initiation of some microscopically 
visible chances in the physical consistency of the 
circulating blood which arc caused by mechanical 
injuries to the tissues (cutting or crushing injuries), 
but which have not yet been found to be caused by 
hemorrhage alone. 

In addition to the studies of the changes in the 
blood, vessel walls, and circulation, preceding and 
during traumatic shock, which have been introduced 
by this article, the authors arc carr>’ing out a larger 
series of studies of normal and pathological circula- 
tory physiology. There is the microscopic study of: 

1. The circulation in a number of tissues and or- 
gans of laboratory animals under the most nearly 
normal conditions which have been attained experi- 
mentally. 

2. The mechanical consistency of the circulating 
blood. 

3. The circulatory physiology of normal macacus 
rhesus monkeys and of monkeys infected with 
plasmodium knowlsi malaria. 

4. The reactions of various parts of the vascular 
system during and following hemorrhage initiated 
with a minimum amount of mechanical trauma to 
animals. 

5. The reactions of the blood and vascular system, 
and the changes in the circulation following mechan- 
ical trauma made with a minimum amount of 
hemorrhage from animals. 

The methods used for studying the blowl and 
smailvcssciswith microscopes arcdcscribed in detail. 
The discussion of the various controls neccssarj' in 
this kind of study is presented at length, and the 
description of microscopic experiments with mechan- 
ical trauma on the omentum of a monkey is given, as 
svell as descriptions of experimental crushing of 
mouse striated muscle. 

For distribution of emphasis the authors present 
a summar>* and conclusions divided into sections 
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(>) "■illi IhemcthoJs.Md 
(3) With the results of crushinR injuries. 

they note that after a crushing injury to monkpv 
omentum, smooth muscle of moui TmSc S 
striated muscle of a mouse, three zones mav be 
distinguished ; (a) a thrombosed zone, (b) a nartiallv 
crushed or sludging zone, and (c) a zSe SSfa k 
njored so l.tt e that the blood flowing through k 
undergoes no detectable change 

matic shock, the following observations were made 
m these tissues: crushing plus flow through a vessel 
in the crushed area yields a stream of sludge into the 
circulation: crushing plus thro^sis of a 
crushed vessel yields no sludge to the venous system 
and flow without crush yields no sludge. ^ ' 

Ihus, after trauma, local crush plus flow through 
a vessel in the crushed area are both necessary and, 
topther. sufficient to yield a flow of sludged blood 
m o the general circulation. After crush, prccipi- 
ptes can form around or between the moving blo^ 

It seems reasonable to suspect that the sludge 
initiator substances might be related to the substance 
capable of initiating blood dotting. If this is true, 
then many tissps and organs of vertebrates shoulcf 
release such substances when they are injured. At 
no time can sludged blood pass into the venous 
■system faster than the flow through the crushed 
tissue. 

_ Fora time after the crush, the rate at which sludge 
IS poured into the venous system can be as fast as ' 
the rate of flow through an open vessel in the crushed 
V®?' *'C^f^*^™*tization of an area can reinitiate 
sludge formation in blood flowing through the area. 
This sludge can be formed in an area from which or 
into which there is no hemorrhage and but little loss 
of plasma through injured vessel walls. This sludge 
IS also formed in the partially crushed regions of 
areas injured severely enough to cause local transu- 
dation of plasma, diapedesis of the red cells, and 
hemorrhages through the walls of the injured local 
vessels. 

When first formed, some of the masses have suffi- 
cient internal rigidity to bulge the walls of the vessel 
through which they are being forced : if not changed, 
such masses would resist passage through the capil- 
laries. 

When first formed, the outer surface of the pre- 
cipitated material is sticky to itself; hence, if not 
changed, such masses must, whenever they touch 
each other, tend to stick together and form larger 


spleen, bone marrow, and liver Tn 1 
™larM, thi, mechanism dcstrays b”S 

group or a senes of injuries were large enoVh 
an zones fast eLgb, 

muckhke sludge. Herbert F. Tbihstov, M D 


■ t " S. M., Daridson, C S. 

Occurrence of Fi- 
ObservalJons on ifce 
Prothrombin Time and the Plasma Flbriorjen 
du^g Hemorrhagic Shock. Am. J. }f. id, 
1946,211:88. ’ 


Fibrinolysis has been observed previously in pj- 
tients who died in peripheral vascular failure. This 
was noted especially in the Soviet Union by Yudin 
and his colleagues following the use of cadawric 
blood for transfusion. 

Studies of fibrinolytic activity svere made in jj 
patients in a state of peripheral vascular failure. 
The results are shown in the table below. 

Three of the patients with thermal bums wtre 
treated effeclivefy for shock. With recovery from 
fbat ®tate the fibrinolysis disappeared. 

Observations were also made on dogs siith shoeV 
experimentally induced by bleeding. In 13 sniinal! 
one large bleeding was used to produce hj’poteasiea 
of from 40 to 5© mm. of mercury and this level was 
maintained by repeated small bleedings. Ko anti- 
coagulant was used. In a series of 6 dogs, death b; 
exsanguination was produced in from 5 to j8 nia* 
utes. Blood samples in the latter series were taken 
every i or 3 minutes. Determinations of the pro- 
thrombin time and the plasma fibrinogen level were 
made in some animals as well as obsert’ations on 
fibrinolysis. 

Of the 13 dogs in sustained shock (first series) j 
showed fibrinolysis. In no instance did the latter 
phenomenon occur during the first a hours following 
the onset of shock. Simultaneous samples of vecou* 
and arterial blood were obtained from i animal- 
...... .....1 ...... •!.. ir.nn>i< samoie. 


ariciiai niooa were ooiaineu ijoiu » 
Fibrinolysis appeared sooner in the venous Mirpie- 
AH but I of the dogs that failed tocihibit fibrinol)!!-* 
died during the fourth hour of shock. JffMu^ 
meats of the prothrombin time were made sioui- 

TABLE I. — riBRINOLYSrS DT SHOCK (PJ 


masses. 

The outer surface of the red cell masses formed 
in the blood flowing through crushed tissues is not 
visibly different in appearance or in behavior from 
the coated red cell masses formed in monkeys with 
plasmodium knowlsi malaria. 

Hence, the precipitated coating with red cells 
which is formed in the blood flowing through crushed 
tissues may be ingestible by phagocytes of the 


Kothock 


nemorrluicic ikock 
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tancously with the fibrinolysis observations on 8 
animals. All of the dogs that survived over 2 hours 
showed a progressive diminution of the prothrombin 
in the blood, although 4 of them had demonstrated 
no fibrinolysis. The plasma fibrinogen level was 
measured in 5 of these animals and was found to fall 
along with the prothrombin. 

Of the series of 6 dogs that were bled continuously, 
3 showed terminal fibrinolysis but there was no sig- 
nificant change in the prothrombin and fibrinogen 
levels. 

The authors attribute the phenomenon of fibrin- 
olysis in shock to anoxemia. It is further suggested 
that this effect may be a manifestation of the pres- 
ence of a circulating proteolytic enzyme from cellular 
elements of damaged tissue. The probability of the 
latter hypothesis is consistent with the finding in i 
animal (hat fibrinolytic activity was present in the 
venous blood some time before it appeared in tbc 
arterial blood. 

An explanation of the fall in prothrombin and 
fibrinogen is not oncred. However, it is suggested 
that the usefulness and indications of blood and 
plasma substitutes devoid of prothrombin and 
fibrinogen should be reconsidered if shock in human 
beings results in the reduction of the level of these 
substances m the blood. 

TncooORC B. Masscll, M.D. 


Mechanisms of Terminal 
Shock. C/eteJa«d CfiB. (?., 1946, 13: 1. 

shock the survival of the shocked 
depends on the survival of the vital tissues, 
turn depends on the volume and rate of 
looa flow m the tissues. Observation of a patient 
,^cute arsenic poisoning and extreme hypoten- 
on led to the belief that the level of arterial pressure 
as not the major determinant of tissue perfusion. 
. F^I^^C'isly reported experimental work the author 
spI ° constriction of the main visceral ves- 
is and Small peripheral vessels in the late stages of 
. shock. Vasoconstriction was attribu- 

te 1 presence of an ultrafilterable substance In 
rnnt- from the sites of tissue injury. With 
, "l^^ed shock the vessels become refractory to 
I stimulation, and the terminal stage is 

0 fiT V and vascular dilatation. 

. P f'is experimental observations and 

aflv other sources, the author 

intra-arterial transfusion for the treat- 
int tv ®hock. An 18 gauge needle is inserted 
warAu or femoral artery with the point to- 

a TAe ‘"^.i'^^rt and blood is administered freely from 
®J''oir Set at 50 mm. of mercury. When cquilib- 
ceaT reached^ at this pressure so that the inflow 
positive pressure is increased to 70 mm. of 
» l^nd so on, by increments, until a final equi- 
at of arterial and reservoir pressure is reached 
roo mm. 0! mercury. This point 
5>aould be reached in a few minutes. 

- believed that the vascular refractoriness 

ppeared because of a long period of deep shock, it 


sometimes seems desirable to give a small amount 
(200 mgm.) of 2-amino heptane into the infusion 
tubing just as the blood starts to How in. The drug 
is used because it (ends to constrict the heart and, as 
has been shown, cardiac dilatation is a serious dan- 
ger in this stage of shock. The drug has no use apart 
from the coincident infusion of blood or plasma, and 
repeated doses arc increasingly ineffective. It has 
not been shown to have value in the treatment of 
terminal shock cither alone or in conjunction with 
intravenous transfusion. 

The intra-arterial infusion method has several 
advantages. These seem to bei (i) the delivery of 
blood into the aorta perfuses the coronary vessels, 
and thereby relieves myocardial ischemia, and since 
myocardial ischemia probably underlies the cardiac 
dilatation and insufficiency, the heart is rapidly 
placed in a state in which it can pump the infused 
blood to other areas; (2) when, before the infusion, 
the patient may have been apncic, at its start he will 
take a deep breath, as if the arterial filling had ra- 
pidly extended to the vital medullary centers; (3) 
in contrast to intravenous transfusion, the blood 
pressure is rapidly restored, and the volume of blood 
infused Is determined, not by time consuming analy- 
sis or by guess, but by the actual capacity of the 
vascular tree; and (4) a subsidiary advantage lies in 
the fact that latent bleeding, from the spleen, liver, 
or kidney), which causes arterial pressure to fall off 
rapidly, is detectable within minutes rather than 
hours. TnEODORE B. Massell, M.D. 

Rosenthal, S. M.. and Tabor, H.: Electrolyte 
Changes and Chemotherapy In Experimental 
Bum, Traumatic Shock, and Hemorrhage. 
Arch.Surg., I045. S^' 244- 

Simplified and standardized methods of producing 
shock in laboratory animals have been utilized to 
effect shock by burn, trauma, and hemorrhage in 
large numbers of mice. Traumatic shock was pro- 
duced by the application of rubber band tourniquets 
to the hind legs. Two hours later an increase of fluid 
in the injured part, equivalent to 3 per cent of the 
body weight, was demonstrated. There was an in- 
crease in the local quantity of sodium above that 
contained in the edema fluid, equivalent to the entire 
amount of sodium contained in the circulating blood 
or to one-fourth of the sodium In the extracellular 
fluid of the body, and a practically equivalent de- 
crease in the local potassium: this suggested an inter- 
change of the ions. Studies of the urinary excretion 
by animals which survived shock through the ad- 
ministration of isotonic sodium chloride solution 
showed a marked retention of the sodium during 
the first 48 hours, equivalent in terms of the isotonic 
solution to 20 per cent of the animal's body weight. 

In the same period the potassium excretion was over 
that of the control animals by more than twice the 
amount of potassium calculated to have been lib- 
erated from the traumatized area, which indicated 
some release of potassium from nontraumatized 
areas. That the potassium might be toxic was indi- 
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cated by the large amounts released. This hypo- 
thesis was supported by experiments in which potas- 
sium was administered to shocked and normal ani- 
mals. 

The experiments indicate that in shock there is 
dehydration of the sodium-containing extracellular 
fluid, the major portion of which must occur in the 
tissues. The tissue deficit must be corrected before 
a normal plasma volume can be maintained; and 
this requires the administration of large quantities 
of isotonic sodium solution. From the therapeutic 
standpoint, it is significant that after a fatal degree 
of burn, trauma, or hemorrhage the majority of 
animals survived if given an amount of isotonic 
solution of Sodium salt equivalent to from lo to 15 
per cent of their body weights. Since all sodium salts 
tested gave the same result and other cations gave 
negative results, it is apparent that the beneficial 
effects depend on the sodium ion. In burn and trau- 
matic shock the use of protein-free ultrafiltrate of 
serum indicated that the beneficial effect of serum 
was attributable to its electrolyte content. In 
hemorrhagic shock, however, whole blood or erythro- 
cytes in isotonic sodium chloride gave better results 
than plasma or saline solution alone. 

The authors emphasize the significance of fluid 
disturbances and specific electrolyte changes in the 
acute shock following burns, trauma, and hemor- 
rhage. They advocate the administration of quan- 
tities of isotonic solutions of sodium salts equivalent 
to at least xo per cent of the body weight during the 
first 24 hours and point out that such therapy is 
more important to survival than the administration 
of plasma proteins. The fact that such therapy may 
be given .orally (one part of lactate solution to two 
of chloride for a palatable mixture) is of great 
practical importance. B. F. Lounsbury, M.D. 

Crossman, L. W., and Allen, F. M.s Shock and Re- 
frigeration. /. Am. hi. Att., 1946, 130: 185. 

The demonstration of the inhibition of shock by 
reduced temperature was the first break in the uni- 
versal tradition of warming shocked patients or their 
injured parts. Both dirucal and experimental 
observations now leave no doubt that the difference 
between high and low environmental or bodily tem- 
peratures can amount to the difference between life 
and death in shock. 

The more radical refrigeration which can be ap- 
plied to local regions has correspondingly powerful 
effects. It prevents pain and primary shock and thus 
can serve for operative anesthesia. Also, by tem- 
porarily arresting all local metabolism, secondary 
shock and all local reactions to injury are inhibited. 
Besides the reduction of the physical factor of 
exudation, there is halting of production and great 
diminution of absorption of all kinds of toxin^ so 
that hypothermia is the only known treatment which 
can affect the toxic factor in shock. There is agree- 
ment in recent literature that these effect® 
ficient to save Ufe in suitable cases. In additmn, the 
reduced temperature can augment the benefits and 


remedy the defects of the pressure treatment. Alov 
or combined with pressure, the cooling may nsr- 
from_ near freezing in a crisis to the moderate de-iw 
obtainable by the wetting of thin dressiDgs a-th 
water or alcohol, or exposure to cool air or a im 
current. There is no excuse for elevation of tie 
temperature in any shock treatment, and the need 
for cooling is increased by hot weather or a fcbnle 
complication. 

The first clinical use for operative anesthesia »ij 
described in 1937, but it did not receive a large sca'e 
trial until 1941. The reduction of mortality in poor 
risk amputation cases by the avoidance of sh«l 
and various complications has become familiar 
through many independent reports. A few miyp- 
prehensions may be corrected by the reminder that 
the prevention of hypotension by special rncasurrs 
during spinal or other anesthesia has no influence on 
secondary shock, and that a shockless thigh amputa- 
tion is impossible except under lefrigeration. The 
ability of patients to enjoy full meals immediately 
before and after refrigeration operations is a small 
illustration of the difference from other methods. 
The exceptionally low mortality statistics of a fe» 
operators are priroa facie proof that their class w 
patients were strong enough to withstand sa«x. 
and if they find reasons for preferring other anMthel- 
ics under these conditions, at least the savag d 
many formerly "inoperable" cases by refrigeration 
is now established by sufficient testimony. 

Wans’ ^rtns 0/ trauma can be benefited by the 
unique power of cold to control simultaneously paA 
shock, exudation, infection, necrosis, and tbelenM- 
tion and absorption of toxins. ‘*..i 

pccially important in the treatment of burns 1 
military surgery in general. k 

A form of benefit which no one has 


the checking of intoxication in infected 
When operation must be deferred because of ajnom 


ivneo operaiion musi uc — - — . 

bund condition, refusal of consent, « 

the simple packing of such an artenoscler^^^J 


sucti an ariei*v9Y'--”.-„ 
in ice o*ften transforms the condition dra 
within I or 2 days. . 1 rianfftroW 

aosely related to this is the 
infections in limbs without ” iv ^nouzh to 

evidence that the chilling extends deep Y 
produce considerable effects Of, 
and toxic absorption, even -jed «Bp«- 

The latter should he used in cases i’ 

latioQ but not otherwise, and it sn ^ 

place until after the q, eroin. t® 

Should extend all the way to the ax Ua or po 


way to the axiw ^ 

control invisible eitensiops of u" jquet, th« 

tourniquet. With or without * , owt* 

purpose is usually a temporary 

whelming invasion, affording an 

up resistance or for serum or oth treated 

Embolism of the limb arteries „ 

with refriceration only at a late S 


with refrigeration only at a 
operation. Such a respite tor as Ions 
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wfcks has sometimes been followed by successful 
amputation. ^ There is evidence that cooling is 
. equally effective in early embolism. The use in fresh 
embolism is closely paralleled by the c.xperiences 
' flith trauma, often including thrombosis. The usual 
purpose is the irnmediate control of pain and shock 
and the prevention of infection and necrosis for a 
;Iong enough time to permit of other needed treat- 
' meats and recovery. 

Amputated parts, on the other hand, can be pre- 
served, as has long been known, in an ice box. 
Examples of severed fingers comparable to the 
severed legs of experimental animals have been 
shOTO. Preservation of such parts with refrigeration 
has become routine in England. 

_ In the treatment of arterial spasm, refrigeration 
IS rewarded with much success. Nerve blocking with 
procaine does not always release the supposed 
ronex. Since refrigeration anesthetizes both nerves 
art it should theoretically release 

1 fr* when procaine fails. Evidence 

or this* is the noticeably full blood flow in stumps 
tI t amputations under refrigeration. 

. *°®fact that the necrosis following severe freezing 
vim * to secondary thrombosis rather than a direct 
wVi basis of a new treatment in 

nicn the administration of heparin for 3 to 4 days 
wiap about healing instead of sloughing, 
shiv-v simultaneous inhibition of pain, 

linn ’ ®™^tion, infection, necrosis, and intoxlca- 
refrigeration as an ideal treat- 
combined with other 
inift n as desired. Plunging the involved part 
ouinvf r applying ice not only gives the 

buifli ^ ®^®rgency relief of pain and inflammation 
also reacts most favorably on the later course. 

STErrrxN A. ZreuAN, M.D. 

P. S., and Yeager, L. B.: 

Manifestations Associated with Ertron 
Kostlon. J. Am. M, Ass., 1946, 130: 197. 

as ar^ patient receiving doses of ertron, such 
treatment of arthritis, 

• occurred, and in a child with 

ertron who was given 100,000 units of 

incress^' ^ decreased calcium retention and an 
These k excretion of calcium were noted, 

that |-°“^®J'^ations further support the conclusion 
pgf tSs doses of vitamin D from any source arc 
beintr If ^ ^o*iC' This toxicity can be explained as 
Dhnn.s ® to the effect on the calcium and phos- 
metabolism and on kidney function. 

Walter H. Nadler, JI.D. 

, The Ehlers-Danlos Syndrome. A 
crlptlon of 3 Cases. Glasgow ^f. J., 1946, 27: 7. 

the characterized by hyperelasticity of 

hemr^^fv’ .^'yp^rcxtensibility of the joints, and a 
in i8n ^S'c tendency was first described by Ehicrs 
yther men have since described- it. 
velvet ^ typical case is fine and soft, like 

• it may tear readily, and accidental injuries 


or surgical incisions heal slowly and leave a papy- 
raceous scar which is not adherent to the sub- 
adjacent tissues. Approximation of the edges of a 
wound is difficult to maintain because the sutures 
tend to cut out and a low grade infection often super- 
venes. Elasticity of the skin may be verj’ much 
increased, especially on the upper part of the trunk, 
where the skin may be drawn out several inches from 
its original position, and it will return at once on 
being rclcas^. This h>'perelasticity of the skin is to 
be differentiated from an unusually lax skin (cutis 
laxa), a second variety of loose sUn. Hj-perexten- 
sibility of the joints is a verj- variable and inconstant 
feature. It often involves the joints and it may be 
absent. Friability of the skin and a hemorrhagic 
tendency are not necessarily related features. 

There is frequently a tendency for hematomas to 
develop after a trivial injurj’. Bleeding may or may 
not occur after an incision. Small nodules have been 
found in the subcutaneous tissue. At first glance, 
these seem to be composed of fatty cells surrounded 
by a dense fibrous capsule. Calcification may occur 
in them. The Ehlers-Danlos -syndrome may show a 
hereditary element. The author gives 3 case reports 
with complete examination and the laboratory 
findings. He arrives at the following conclusions i 

Two patients, a mother and daughter, showed 
h>;perelasticity of the skin, hyperextensibility of the 
joints, and a hemorrhagic tendency. In four genera- 
tions of their family, 19 of the 47 individuals were 
affected by a similar or closely related condition. 

Among the affected members of this family, 
hyperclasticity was a minimal feature in the earlier, 
and a dominant feature in the later, generations. 
An unusual friability of the skin sho^Yed an inverse 
relationship. 

A third case is described in which increased fri- 
ability of the skin and subcutaneous tissues was 
associated with an almost entire loss of the body 
hair, a slight hyperclasticity of the skin, and a 
hemorrhagic tendency. These features developed 
when the patient was 53 years of age. There was no 
evidence of a hereditary element. 

Paxh. Merrell, SI.D. 

Speniman, G. R.:Thc Protection of Feet Immersed 
In Cold ^Yate^. U.S. Nav. M.BuU., 1946, 46: 169. 

In feet maintained at temperatures below 12 or 
hyperemia, swelling, and pain occurred 
quickly, but serious injury (immersion foot) did not 
occur rapidly at temperatures near the upper limit 
of this range. Feet maintained at an average tem- 
perature of i2°C, for 30 hours recovered quickly. 
By means of a thin layer (6.5 mm.) of good insulat- 
ing material (with heat conductivity of 0.00015 cal. 
/“C./ cm./cm.Vscc.), feet immersed in ice water 
(o.s”C.) were maintained at a temperature of from 
12 to I4*’C, at which temperature immersion foot 
does not occur rapidly. However, very large quan- 
tities of insulation were needed to keep feet above 
the temperature at which immersion foot may occur 
if exposure xvas sufficiently prolonged (observations 
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were made on subjects who were sitting in the cold 
with legs dependent). When the body v&s kept 
warm, the feet,^ encased in the insulation described 
and immersed in ice water, remained much of the 
time above the temperature at which injury by cold 
occurs. Petrolatum did not appear to afford any 
great protection to feet immersed in cold water. 
Exercising the feet seemed of value and should be of 
aid in preventing immersion foot. 

Walter H. Naoler, M.D. 

Barnett: Progress In Our Knowledge of Hydatid 
Disease. N. Zealand Af. 1945, 44: 304. 

Of 1,828 records in the Hydatid Registry of the 
Royal Australasian College of Surgeons, 1,152 (65%) 
are grouped as cases of liver disease and secondary 
disease of the peritoneum and 451 (24%) as rais es of 
lung disease. Liver disease and secondary peritoneal 
cysts of the abdomen and pelvis are classed under 
one heading because true primary peritoneal cysts 
are definitely rarities, less than i per cent, although 
many have been erroneously recorded as primary 
cases because the original primary location in the 
liver had not been recognized. It is remarkable how 
frequently rupture of a liver c>'st into the peritoneal 
cavity escapes notice until multiple secondary 
cysts, or (as a surgical curiosity) a single heterotopic 
primary cyst, make themselves manifest many years 
after. The percentage of lung cysts in the Austra* 
lasian Registry is 34 per cent, whereas the generally 
accepted figure in overseas literature Is 12 per cent. 

A study of the Registry gives proof also that the 
vast majority of primary cysts originate in childhood. 
It may be accepted as a fact that a juvenile primary 
cyst in an adult is of very rare occurrence, and that 
the aphorism of Deve, Dew, and others, that a 
hydatid cyst is nearly as old as its host, holds true. 

It is the author’s personal impression also that 
only a small proportion of children are susceptible to 
hydatid infection: othenvise, under condiUoiw prev- 
alent in hydatid countries the hurnan incidence 
would be far higher than it is. 

In a hydatid country like New Zealand one should 
remember that biliary colic and jaundice may be 
due to the opening of a hydatid cj’St into the bile 
ducts. The usual laboratory tests should be sup- 
plemented in all suspicious cases by a careful e.xami- 
nation of the feces for C3-st fragments. One should 
look for bulging of the right lower part of the thorax: 
also for compensatory hypertrophy of the left lobe of 
the liver. The x-ray examination, too, may give 
conclusive evidence of a cyst bulging upward from 
the dome of the liver, and in old degenerated cjsts, 
gases of putrefaction due to anerobic infection may 
bring about peculiar modifications of the light and 
shade levels. 

The cysts of the dome of the hver, tucked away 
under the shelter of the lower part of the thorax, 
grow slowly and secretly for 10, 20, 30 years or more 
and mav reach the size of an ostrich egg before they 
produce ill health. It is only in sensitive rt^ow like 
the brain, spinal cord, and orbit that a simple un- 


complicated cyst causes troublesome symptomsjttj 
early stage. \Vhen a fissure or other damage of tie 
parasitical membranes occurs, eroded Me ducts fa 
the adventitia may leak into thecystcaritya.tdtiE£ 
cause infection of low or high degree. la the case of 
the larger ducts the opemng may be big enough to 
allow portions of hydatid membrane and perha,is 
daughter cysts to descend the ducts and e\-en reach 
the duodenum, this descent being accompanied by 
spasmodic biliary colic and jaundice. 

Cysts of the liver dome that cause trouble art 
likely to be large and bulge downward as well as e[>- 
ward, and the abdominal incision sers’es almost 
always quite as well as a transthoracic incision for 
their evaluation, although in difficult cases a pro- 
longation of the incision vertically upward throujh 
2 or 3 of the lower costal cartilages near the stemua 
is helpful. In rare cases the cyst is really inaccessible 
by the abdominal approach. It is well to bear fa 
mind that these cysts are usually old with degener- 
ated bile, and contaminated with more or less septic 
contents, and a study of the cases of this type In the 
Registry' reveals that serious complications and 
fatalities are just about twice as frequent after tic 
thoracic operation as after the abdominal operatwi. 
Pyopneumothorax, for instance, is very common and 
can be deadly. The pleura possesses a feeble, mu 
the peritoneum a stronger, resistance to 
Deep seated lung cysts in young people should te 
given a chance at spontaneous cure. 
sepsis and toxemia become evident, and this is iiteiy 
to happen if the associated bronchial fistula u siaiJ 
and high up m the cyst wall so that complete 
of the contents is difficult or Impossible, opentions 
Indicated. In cases of special difficulty a 
is now advocated. For the common tjqie ot 
cysts the two stage operation seems to be t»nm, 
but in the author’s opinion a one stage 
under high pressure intratracheal 
preferable. The adhesions produced by the 
painting, or powdering in the first 
are, more often than not, flimsy and ‘ 

Exploratory tapping may be fallacious ana a ^ 
ous. The injection of farmsiia * ij s- 

weak as 1 or 2 per cent into lung cysts s . 
resorted to with caution because the ireq 
presence of bronchial fistulas may lead 
and sometimes dangerous respiratoo’ y‘ .y. 

Cy-sts of the heart are extremely 
Registry there were 6 examples, ^yhen Wey 
they are not usually diagnosed in the cure 
Sooner or later, if the patient -—.trifioo f-J 

metasutic cysts are carried m circu 
distant parts and notably to the ,jn 

Joseph 

Itelmann, II. A., Price, A. 

Streptomycin for peca! 

and Its Effect on the Urinary and 
A«*. /ill. AL, 1945.76: fjy. 

The authors have continue.) 
clinical efficacy’ of streptomycin therapy . 
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fever. They report, in addition, the cfTccts of this 
tj-pe of therapy as noted in cases of brucellosis, 
tuberculous meningitis, urinary tract infections, and 
on the flora normally present in the bowel. 

Ten cases of typhoid fever treated with strepto- 
mycin therapy are summarized in this article. In 6 
patients, definite improvement seemed to be attribu- 
table to the streptomycin. Two patients showed no 
improvement that could be ascribed directly to this 
drug, and 2 died._ No improvement occurred in some 
instances in which the drug, giv’cn intravenously, 
was present in the blood stream in amounts far above 
the theoretical bactericidal level. No strict correla- 
tion could be obtained as to the concentration of 
*^^®Ptoniycin effective in vivo as compared to the 
blood level necessary for clinical improvement, when 
dealing with the same strain. Different strains of 
eberthella typhosa showed considerable variation in 
their resistance to streptomycin. Further, the prob- 
lem was complicated by irregularities in the levels of 
streptomycin attained in the body with similar 
dosages m the same patient and in different patients. 
, I of 3 patients suffering from brucellosis 
Showed any apparent benefit from streptomjxin 
wrapy, although the blood levels obtained were 
ba^eriddaT ffi ^ ^^otint theoretically needed for 

rAJJf***'^* streptomycin, 4.0 gm. daily by 

ontinuous intravenous drip, were administered to a 
S.!.. tuberculous meningitis during the 7 

No significant alteration In 
althft! V t clinical course could be ascertained, 
j • "'.Sn streptomycin concentration was 
in the spinal fluid. 

of Streptomycin prompt- 
eliminated the bacillus pyocyancus, 
thp Pwteus morganii, and escherichia coli from 
effprH ^ ® 1 patients: however, therapy was 

ceDti^i^^f° L bacteria svere strains sus- 

thp ^ amounts of streptomycin present in 
,1. . Similarly, the oral administration of 

esdiA promptly suppressed or eliminated the 

certain other bacteria in the 
to dft * period of administration, but failed 

^hen the strains present were resistant to 
acentrations of the drug present. 

Clakencb V. Hodges, M.D. 

Surgery in Malaria. Lancet, Lond., 1946, 

the precipitate an acute emergency on 

of mpk surgical maneuver. The cases cited arc 
^alciparu^*'^ tertian infection by the plasmodium 

patients who suffer from malaria do 
hemor 1!* "orraally and have a tendency toward 
Three with the risk of secondary suppuration, 
from reported had postoperative bleeding 

neck ^®^Pound leg fracture, laceration of the 
recA.’ pelvic fracture with bladder injury, 
falrlna**'^^ of the cases the plasmodium 

parum was found in the blood stream, and 


quinine, given intravenously, proved effective in 
preventing further hemorrhage. One case showed 
epistaxis, and in 2 cases bleeding occurred into 
thyroid adenomas. In another case, there was ab- 
dominal pain on the right side, not preceded by 
generalized pain. Appendectomy was performed 
and at operation congestion of the appendix and 
cecum was seen with numerous subserous petechial 
hemorrhages; postoperatively a large subcutaneous 
hematoma developed. In still another case post- 
operative bronchopneumonia was diagnosed, and 
the plasmodium falciparum was found in the blood- 
stream. In the postmortem examination of 3 other 
patients who died from bronchopneumonia, the 
author found intense congestion of the lungs with 
the plasmodium falciparum in smears taken from 
these congested areas. 

Hemorrhages, large or petechial, caused by ma- 
laria lead to confusion in the diagnosis, and may 
be the cause of complications after surgery. The 
prompt intravenous use of quinine in surgical cases 
is very valuable. Arthur J. Lesser, M.D. 

Chemoff, II. M., Evans, T. S., and Bartlett, C. J.: 
Extragenital Chorloeplthelioma In the Male. 
Arch. Int. M., 1945, 76: 347* 

Chorioepithclioma is a rare tumor in the male, only 
about 200 cases having been recorded in the litera- 
ture. T^e have been 5 cases reported In which, on 
adequate gross and microscopic examination of the 
testes, the tumor was shown to be extragenital in 
origin. 

The authors present an additional case, that of a 
30 year old white male who exhibited the clinical 
picture of a widely metastasizing tumorof embrj’onal 
urogenital origin: gynecomastia, lumbar pain, 
hemoptysis, loss of weight, and a rapid downhill 
course. Friedman tests of both the urine and spinal 
fluid revealed the presence of large amounts of 
gonadotropic hormone. Serial sections of both testes 
failed to reveal the presence of a primary tumor site. 
A large retroperitoneal mass in the region of the left 
kidney was believed to be the primary growth, and 
it is suggested that the tumor was derived from 
germinal epithelium in the region of the primitive 
urogenital aniage. Sections of several metastatic 
nodules showed the Langhans and syncytial cells 
typical of chorionic tissue. 

Clarence V. Hodges, M.D. 

Twombly, C. H., and Melsel, D.: The Growth of 
Mammalian Tumors In Fertile Eggs. Is a 
FJItrable Cancer Virus Produced? C<zK«r /?«., 
T946, 6: 82. 

In 1936 Bittner demonstrated for the first time 
that mammary cancer in the laboratory mouse is 
related in some way to a substance found in the milk. 
So-called low tumor strains could be made to develop 
cancer by feeding the young mice with milk derived 
from a high tumor strain mother, whereas the inci- 
dence of mammary cancer in high tumor strain 
females could be greatly reduced by foster nursing 
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them from birth with low tumor strain mothers. In 
a recent review of the milk influence Andervont 
concludes that “filtration and ultracentrifugation 
experiments show that it can be transmitted by cell- 
free material, and its transmission through many 
generations of mice implies propagation. These fea- 
tures suggest the action of an agent belonging or 
related to the viruses." Consequently, when Taylor 
published the results of experiments in which he had 
grown mouse mammary cancer successfully in fertile 
eggs, and then apparently demonstrated the pre- 
sence of a filtrable viruslike principle in the sur- 
rounding yolk that would reproduce the tumor in a 
few days when injected into susceptible mice, the 
demonstration of a virus as causative agent of a 
mammalian tumor did not seem beyond the bounds 
of possibility according to accepted theory. 

The authors attempted to repeat, confirm, and 
elaborate on Taylor’s observations. Rat sarcoma 
R39, Bagg mouse carcinoma 753, and the RC mouse 
carcinoma of Taylor have been grown successfully 
in fertile incubated hen’s eggs. 

In the authors' opinion, the tumor producing 
capacity of egg yolk from yolk sacs in which mam- 
malian tumors have been grown is due to the pre- 
sence of viable tumor cells in the yolk. No convincing 
evidence of the presence of a virus or filterable agent 
has been encountered in their experiments. 

Joseph K. Naiut, M.D. 

Deza Cenftet, D., and Soccl. A. : Cu taneous Carcino- 
ma Produced by Coal Tar. of Pllosebaceous 
Origin (Catciftoma cutSneo pot alquittin de bulla, 
deorigenpilo-sebsceo). Perm, bio^utm., 1945, 1:247. 

The discovery of cancerogenic properties of cer- 
tain chemicals is responsible for the fact that in- 
fectious and parasitic theories of cancer origio bare 
been discarded. The cancerogenic property of 
certain substances is linked with the phenantbrenic 
nucleus which is present in coal tar, coffee, tea, to- 
bacco, products of distillation of oil, and fuel oil. 
The coexistence of such chemical stimuli with certain 
biological factors is the necessary requirement for 
the origin of a neoplasm. Only in this manner can 
the complete resistance of certain species of animals 
to the development of cancer be explained. 

A certain cycle may be observed in the modifica- 
tions of tissues of malphighian origin, preceding the 
experimental formation of cancer, viz.; (1) hyper- 
plasia, (2) hyperkeratosis, (5) papillomatosis, and 
(4) terminal cancerization. The first two groups 
represent preneoplastic modifications, while the last 
two belong to neoplastic lesions. 

In contrast to initial epithelial hyperplasia, the 
author observed an atrophy of the malphighian 
epithelium which at times was of such intensity as to 
dominate the histological picture. 

According to the German school of thought 
Krompechcr’s basoccllular carcinoma is of the same 
origin as a cancer of hornified or spinocellular epi- 
thelium, both resulting from a neoplastic prolifera- 
tion of the basal or germinative layer, .According to 


the French school, the basocellular caremoaj <Jt. 
yelops exclusively in the epithelial sheaths of hti 
follicles. 

_ The authors' studies convinced them that the car- 
cinoma of the epithelial layer produced by coil ti: 
otigmates in the hair follicles. 

JobsK.Naia7,MD. 

Nodto, F. J.; Sarcoma of the Conneefire Tissue 
Spaces and of the Muscles of the Eitremhles 
(Sarcoma de I05 espados conjuntivos y de tis 
muscuJos de las extremidsdes). Pn. As. nd. 
arteni., 1945, 59: 1291. 

The author reports 17 cases of sarcoma of tie 
connective tissue spaces and of the muscles of tie 
extremities. Various names have been applied to 
this type of tumor, e.g., fascicular sarcoma, sarcosi 
fusocellulare, fibrosarcoma, conjunclivoma, and a?- 
coma of the vascular sheaths. Theauthorprefersthe 
term used in the title of his article because it does net 
indicate the exact origin of the tumor, which mJ.v 
develop in the fascia, fat, or the sheaths surroundips 
the blood vessels or nerves. Sarcomas of the sL'n, 
nerves, blood vessels, lymph glands, serous caritin, 
tendons, synovial membranes, and articular capsulrf 
are excluded from this group. Ciinicaliy, it is impos* 
sible to differentiate tumors of the muscles freo 
those of interfibrillary connective tissue. 'I^fwleef 
an acute or chronic trauma is frequently oiswssm 
in the literature, but an intrinsic predisposAwa » 
required for the development of a sarcoma foUomaj 
trauma. In some instances a trauma attracts atten- 
tion to a pre-existing tumor. 

Of 17 tumors observed by the author, S 
located on the upper and ta on the 
Of those on the upper extremity, 3 were 'fasted « 
the forearm, 1 was on the elbow, and i on the UPP** 
ann. Of the 12 tumors of the lower extremity. 3 
were located on the lower leg, 6 on the thigh, 2 on 
buttocks, and I was in the groin. 

Muscular sarcomas may be located within ore 
side of the muscles, invading the ‘‘r, 

The size of the tumors varies and may reach that o' 
an adult's htad. Invaded muscles “'“a"!’.’’"?; 
ovoid shape with the greater diaroetcr pa • 
that of the affected extremity. The t»"SWtenO « 
the tumor varies, being hard in some 
fluctuating in others. Fibrous tumors hi« 

firm consistency while myxosarromas ar . J 

rathcrsoftorpseudofluctuating. The last menwrw" 

variety may contain gelatinous p7 

degenerative processes leading to the 
pseudocysts which contain blood or bro 
Compression of the. veins by 
produce edema involving the tumor a . '^..,0:1! 

for a pseudomj’xomatous »siJ 

hemorrhages cause a pigmentary ^ rtre»"'l 
melanotic aspect. Rhabdomyosarco 
their macroscopic identification l^y ur- 

when they invade the adjacent tu ’ rtiiiri"”-' 
comas contain zones of nropefttf* 

tissues because of the corresponding p P* 
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mesenchymal cells. Such tumors are called osteo- 
blastic or chondroblastic fibrosarcomas, respectively. 

One of the most important characteristics of sar- 
comas of the connective tissues is the capsule. In 
voluminous tumors the capsule may be defective, 
.which facilitates invasion of the adjoining tissues. 
The clinical evolution and the histological examina- 
tion do not support the benign appearance nl the 
tumor created by the capsule. It should be remem- 
bered that the capsule docs not form a defensive 
barrier. 

There is a variety of infiltrating rhabdomyosar- 
coma in which it may be impossible to determine the 
extent of the tumor because the neoplastic mass 
infiltrates and dissociates the muscular fibers in a 
manner similar to epithelioma. 

Important nerves such as the median or sciatic 
nerve may be invaded, which suggests the origin of 
the sarcoma to be from the nerve itself. 

Invasion of the lymph glands is rare. Muscular 
fibers may be incorporated in the tumor mass ami 
may show signs of fragmentation or other alterations 
produced by degenerative reactions which precede 
the neoplastic invasion. 

From the histogenetic point of view the following 
classification may be offered: (a) Nondifferentiated 
sarcomas with mesoblastic cells, and (b) differenti- 
ated sarcomas: (x) fibroblastic sarcomas, (2) rhab- 
domyosarcomas, (3) Unoblastic sarcomas, (4) mixo- 
sarcomas,^ (5) angioblastic sarcomas, and (6) 
osteoblastic sarcomas. 

The skin overlying the tumors may be freely mov- 
able or adherent to the tumor. Ulcerations arc not 
infrequent. Ischemic processes may be responsible 
jor the soft consistency of the large fibrosarcomas. 
The encapsulation explains a certain mobiHtjr of 
tumors. Sluscular contractions usually immobiliae 
the tumor, but this sign does not necessarily indicate 
that the neoplasm originated within the muscle 
because the same sign may be present in sarcomas 
located below the aponeurosis or between the mus- 
cles. Edema of the involved extremity is frequent, 
being caused by compression of the veins. . Arterial 
compression is less frequent and is detectable by a 
diminution or suppression of the pulse. 

As a rule regional adenopathies are not demon- 
strable. Compression of the nerves may cause pain, 
atrophy, or paralysis of the muscles. Exploratory 
^spiration, although recommended by the author, 
“Cquently gives negative results. X-ray examina- 
V show no connection between the tumor and the 
skeletal system. Intratumoral opacities caused by 
calcification or ossification may be detectable. Chest 
roentgenograms should never be omitted because 
only by this means may pulmonary metastases be 

demonstrated. 

The general condition of the patients remains good 
‘Or along time. Blood examination may show uremia 
or leucocytosis, especially if hemorrhage and infec- 
tion are present. Fever may accompany cachexia. 

Sarcoma may penetrate the skin and form a so- 
caiJed sarcomatous fungus. Recurrence of the fibrous 
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tumors may appear several years after their excision 
while in other types of neoplasms recurrences usually 
develop at an earlier date. 

Cough, hemorrhage, sputum and pain are late 
manifestations of pulmonary metastases, but the 
metastases are detectable earlier in roentgenograms. 

The prognosis is bad in spite of a slow progress of 
the tumors, mobility, and the absence of pain. Sar- 
coma of the proximal portions of the extremity gives 
a poorer prognosis than that of distal portions. The 
larger the tumor the poorer the prognosis. The 
younger the age of the patient the more serious the 
prognosis. 

Subaponeurotic location of the tumor, its inde- 
pendence from the bony structures, and a progressive 
growth are characteristic. Tumors of the tendon 
sheaths and serous cavities may be differentiated by 
their benign evolution and their location. Synovial 
cysts can be recognized by their periarticular location 
and smooth outlines; they may be reducible and of a 
remittent character. Benign and malignant tumors 
of the skeletal system may be recognized in roent- 
genograms. Chondromas are usually multiple. 
Osteogenic exostosis is hard and situated in the 
region of the metaphysis. Osteogenic sarcoma is 
found most frequently on the lower extremities, es- 
pecially on the thighs ; it is hard and painful. Solitary 
myeloma is deeply located, immobile, and recogniz- 
able in roentgenograms. Syphiloma may simulate a 
sarcoma. Serological examination usually clears up 
the diagnosis. The sclerosing form of muscular 
tuberculosis and infectious myositis are rare lesions 
of a diffuse character. Frequently a ffuctuation is 
found. Sporotrichosis manifests itself in the form of 
multiple subcutaneous nodules adherent to the skin. 
Deeply located lipomas are soft or pseudofluctuating 
tumors which may be easily confused with sarcomas. 
Muscular angiomas are very rare. They are painful 
and compressible. .Neurinomas are located along the 
trunks of large nerves, such as the median and sciatic 
nerves. 

Biopsy may accelerate the growth of the tumor, 
and therefore should be performed only if a surgical 
intervention can immediately follow the histological 
diagnosis. 

The following methods of treatment are available; 
(A) x-ray or radium therapy; (B) surgical procedures: 
(x) enucleation, (2) wide excision of the tumor with 
the adjoining tissues, (3) amputation or disarticula- 
tion; and (C) combined treatment consisting of 
preoperative irradiation followed by operation. 

The results of surgical treatment are by far super- 
ior to those of irradiation therapy. Wide excision of 
the tumor preceded by irradiation may be recom- 
mended for tumors located in the distal region of the 
extremities. If extirpation of the tumor would prob- 
ably interfere with the blood supply of the involved 
extremity, or if the surgeon is dealing with a recur- 
rent tumor, a mutilating operation is indicated.. In 
advanced cases a test irradiation may be employed: 
if the size of the tumor diminishes rapidly, irradia- 
tion should be continued because such tumors are 



method of Ireatm^nf '^'^^y^heranvf^fi.fl-T: The mn=f '"e^e acthtL^,, 

•‘iment. Joskpr 


WNDS ts-benzyj. to- « ♦i.AAf'l ““'ty; 6-n rroml ..? 


Sayera, G., Sa^re^ 

corWc Acid ConteS Aa. 

'5»Rata„d,heG„,„eiJt"'SL£5j‘*?| 


Jrter, tiEirth oSciff"' '> '“W ■■” 
6-benzyJ, lofe SS n P«P>I. «^! 

6, 6-isobutyJ c- c-cthvf \'^J ^'^^^J'^p'^-secbulj!, 
6-n butyl j • ^ ’ ^•5* S-methyl, 6-«t{nl , f- 

tlfelliyl, ij S-'siiethy°Mhini?' l?'"''^"’™’' ’< '*' ^ 
P;ttabj,b.i„nc .dj, ,.„ 

and S-aminoj-nerapto , Ta?hd5'^'“f'"'' '>' 

Two tyoes of r>KBr<^ ?*' ■* thisduiole, i.j. 

-isomied with aMilhvmilS.'.', ‘S’ '»> 


.o. t, .,,6. ‘■¥,5;\”'"-a7=rcapto 

Siiisifliss 


aubstancesfa oSrtisl'e!"”'- ’''■' ‘"''a „, 

, FoUowtps tht i„i‘S“ •‘Tncted. 

slowiy relumed to the initk’l li'ven'*™!* eiolestetol 
species. The rate of retarn if ,i“ ’i ‘‘“".'s '" both 
saP'd in the r° t *^It. d,"“ ■‘“'"'’in 
the level remained depressed 'tor ^mea pig. 
then slowly rose, but the leveUas sfm'"'k'°“'a “nd 
hours after the injection “ subnormal n 

Coincidentally with the fail to .j . 
acid and cholesterol, there wai ai 10 0, “'"?] “nn'bic 
of liver Elycogen in both the rM S deposition 
These chances in adrenal ascorb?c iett®''"? •’'*■ 
lesterol, under the influence of .a “* “d oho- 

mone, may be associaL ,Wth 'the ;”rm'°^^ '"'■ 
release of the adrenocorticaThoemonM ™''°'’ 

Sauuel Kaiin, M. D. 


intake wwe nor^oTlofi^JT’ «n<i Wjf 

able agreement betwrei''fi: "j"' ?" 

®nd those of Ttf/.n-*? the results of the autios-j 
a rharTaeol Eif ^"'‘d 

*29) with regard fo JBrf P- *^5' £4:342: Sj:;i. 
more carc/ullv Bra » These aation 

temperature 
pounds were tested 

'^sicd. CuvTox II. TarofEs, Jf P. 

Obeslty/^'^;i‘ AccompanjlDi 

. ' "• ’ 4946, 41: aej. 

autopsy *? ’*'^0 «”« ‘3 

eitrcmeJv oKb.**“xv patients had beta 

who^had^nn^^l®’ ^ '”1® P* tui tary glands fronj penom 
or Dreson^^o^B^^^^^* historical evidence of past 
corresponded closelyU 

c and sex were used as confroi. ' 


Aatwood, E. B.. Disa^jr a - t, ** 

Further Studles^on the ^**4 of the bafAfLr®®^»®P*4Sonstberewasaftinerease 

adSSs'tmd ii the°d“'“‘'T"' “"’P<>'“ndsromlly So'ma “? T '’”‘b^'bti"miphibis"in j! sS 

elands bv iodine content of the n>n» ? patients, being absent only in i pa- 

suits of a Trfn!^ r^ ‘^®*"4bed. The 2! ohAi' ^.““’’kcd increase in colloid was found iaj 

Ksacf sraA «n^i P'®«e<l on a Joe Prnn^‘i°^ * moderate increase in i patiect. 

oSrafn MIL compared with the effects of tw! '’^uolation of the basophilic ceTb m 

eJamni; of “"it of activity An fS* ® the obese group; in 3 othen this 

aXh! BfflA"* ”P«“mcnt with thiouracil is plotted nA®' " shght extent. 

tabulated similar to these were found in tie 

The tables include the name and formula of tiA «ntrol cases. 

the dose test^, the gam in body weight per day the 
thyroid weight and iodine content, and the Sited 
ThA'S’°^ the compound compared with thiouraci? 

The compounds included aj thiourea derivatives’ 

10 imid^oles and imidazolines; rS thiazoles, thia^’ 
lines, and oxazolincs; 17 mercapto or thio deriv’atives 
of 5 or 6 membered heterocyclic ring compounds- x7 
other sulfur compounds related in one vi-ay or another 
to the compounds already mentioned; g thiopyrimi- 
dones; 46 thiouracil derivatives; 39 thiobarbituric 
acids; aS aminobenzene derivarives; and 16 benzene 
den%-atn-c8 lacking an amino on the aromatic ring 


-w xuojigcs similar 
selected control cases. 

4he pituitary changes in these ebfsf 
patients, consisting of this peculiar scarring of tie 
oma and a predominance of the basophils »jti 
rcase in th^ rhrnmv.rvl.BW ..-.m 


oma and a predominance of the basophils 
me increase in the chromophobes, were strii^f. 
,1*’ causal relationship to the development of obesi- 
ty was not determined, E. A Cosvett, Jf D- 

EXPERIMENTAI, SCTRGERr 
Florp-. SIr II., and Oehers.-MycophenoHcAdi..^ 
Antibiotic from Feoldlilum Brericompaetuo 
DlerctT. T-.j .X 


A • Ttb **•' “4*“ Uthers: Myco 
Antibiotic from Penldlllum xw.. 

Uierckx. iancer, Lend., 1916, 150:46. 
r ^>l®®PhenoIic acid was extracted and co'2“^ 
Jized from a culture of penicillium bres-icompactua 


MISCELLANEOUS 

TABLE I— INHIBITORY EFFECTS OF MYCOPHENOLIC ACID ON PATHOGENIC FUNGI 


103 


Pungiis 

MM 

Titer of inbibitioR 



1 Titer of inhibitinn 

mi^ 

At lyi weetj 

At 4 weeka 

T""*" 

no. 

At 2fi week 

At 4 weeks 

Siicrosponun Group— 




Ectotbric Gfou|^ 




Sab gudoulni 

*S*6 

Sooo 

3000 

T. astenMdes 

3002 

Partia] 

Partial 

Sab. audouioi 

300s 

Partial* 

Partial 

T. lactkolor 

3001 

20,000 

Partial 

Sab. f«lmeus 

3006 

3000 

Partial 

T. granulosum 

SO03 

3000 

Partial 

Sab. feliseus 

JSJ4 

Partial 

None 

T. perticolor 

299S 

None 


Sab lasosua 

»S»S 

Partial 

Partia] 

T. c<)uinum 

2996 

10,000 

10.000 

Msp. iulvum 

3007 

3000 

Partial 

T. album 

*993 

80,000 

20.000 

Map equlsum 

3008 

20,000 

20.000 

T. disemdes 

2993 

10,000 

10.000 

Map. farrugineum 

3009 

40,900 

40.000 

T. balcaneum 

7044 

80,000 

10.000 

XIap. Japouicum 

3 <o 6 

None 


(T. depressum) 

3004 

None 


Endothtii Grouj^— 




Favua Grouj^ 




T. tonaunm 

2S20A 

80,000 

40,000 

Achoriott galliiuB 

3913 

5000 

sooo 

T. tonsuiaas 

3987 

80,000 

Partial 

Acborioo gypaeum 

3013 

None 


T. effnetum 

1992 

40,000 

20,000 

Achorion violaceum 

3012 

80,000 

20,000 

T. fufflatum 

2097 

80,00a 

10,000 

Achorion quinckeaouro 

3011 

80,000 

20,000 

T. ubouraudii 

2S** 

40,000 

40,000 

Gru^lla KbOnleimi 

3010 

80,000 

8o,oeo 

T. ubouraudii 

2988 

8e,ooo 

20,000 

EpidermopbyU— 

1^ 

■■ 

■HMI 

T. louiataulcua 

2786 

Partial 

None 

£pi crurb 

2780 

So, 000 

20,000 

r. lulphureum 

2$22 

20,009 

Partial 

Epi pemeti 

3016 

20,000 

10,000 

violicea 

2«9« 

8 o ,090 

20,000 

Epi. rubrum 

702 

20,000 

20,000 

i-dectlviBS 

2784 

80, 000 

20,000 


mm 



i'ttrebfilonoe 

3000 

89,000 

20,000 



40,000 

Partial 

. i.5lit»Ule 

2099 

None 




None 



twofold dilution letlet wm from 2 In 5000 to i In 80.000 Fisurej show tlie hiebett dilution of mycophocolie *cid which 
*t (x in . , . la most cues where complete Inhiutioo is recorded at a low dilution there was also partial Inhibition 

tioM Wr^ iohibiciott Is recorded, growth was diminished but not totally suppressed at 1 in 5000 and usually at one or more higher dilu* 

r ‘PP**” in parentheses because its group is not determined. 

■‘"‘"y^weand r, flicaiiUne often classed separately in the neoendotbria group. 


(National Collection of Type Cultures No. 

35M;. 

Serial dilution of sodium mycophenolate showed 
action against the gram positive than 
gainst the gram negative organisms. There was 
the ^ Qo destruction of mycophenolic acid by 
. ® the majority of which proved sensitive 

arn. • Staphylococci could be proved to 

ran'd^^ ^^^‘stance to mycophenolic acid at a fairly 
thfrH 16-fold increase in resistance in the 

nh.? 5.^ Serum reduced the activity of myco- 

a leucocytes were killed immediately by 

1:200, but a dilution of i;iooo 
intMf.° on their motility or survival. The 

,g medium lethal dose for mice of from 

in fi, ** about 10 ragm., and organ studies 

lion~ different methods of administra- 

rtyvTi^v^ ’ and intravenous— showed 

absorption from the subcutaneous tissue and 


upper g^trointestinal tract. Considerable destruc- 
tion or inactivation of the antibiotic appears to oc- 
cur in the body. 

The antibiotic was effective against a number of 
saprophytic fungi and Table I summarizes the 
effect against pathogenic fungi. It also proved to be 
effective against a number of fungi and bacteria 
which arc pathogenic to plants. Its antibacterial 
effects arc greatly affected by the size of the inocu- 
lum. Mycophenolic acid is the first antibiotic pro- 
duced by a mold known in crystalline form. 

AfiinuK J. Lesser, M.D 

Sanders. A. G.i The Effect of Some Antibiotics on 
Fathogenlc Fungi. Lancet, Lond., ZQ46. 25°! 44 > 
It appears possible that even some of the more 
toxic antibiotics may be harmless and effective 
when applied locally. This article describes results 
obtained in a survey of the antifungal properties of 
different substances, which were added to some 40 
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usually very malignant and the /rcquency of post- 
operative pulmonar>' metastascs is great. If the 
tumor docs not yield to irradiation, it should be re- 
moved. In inoperable cases, z-ray thcrapyis theonty 
method of treatment. Joseph K. Narat, M.D. 


DUCTLESS GLANDS 

Sayers, G.. Sayers, M. A., Tsan-Yinfi Ltang, and 
Long, G. N. H. : The Effect of Pituitary Adreno- 
tropic Hormone on the Cholesterol and As- 
corbic Add Content of the Adrenal Glands of 
the Rat and the Guinea Pig. Endocrinology, 1946, 


The injection of highly purified adrenotropic 
hormone into rats and guinea pigs was followed by a 
prompt fall in the adrenal ascorbic acid, and a slower 
fall in the adrenal cholesterol. The levels of these 
substances in other tissues were not affected. 

Following the injections, the adrenal cholesterol 
slowly returned to the initial level in 24 hours in both 
species. The rate of return of the adrenal ascorbic 
acid was quite rapid in the rat. In the guinea pig, 
the level remained depressed for some hours and 
then slowly rose, but the level was still subnormal 24 
hours after the injection. 

Coincidentally with the fall in adrenal ascorbic 
acid and cholesterol, there was an increased deposition 
of liver glycogen in both the rat and the guinea pig. 
These changes in adrenal ascorbic acid and cho- 
lesterol, under the Influence of adrenotropic hor- 
mone, may be associated with the formation and 
release of the adrenocortical hormones. 

Sauuel Rahn, M. D. 


Aatwood, E. D., Dlssell, A., and Hughes, A. M.: 
Further Studies on the Chemical Nature of 
Compounds Which Inhibit the Function of the 
Thyroid Gland. Endocrinology, 1945, j?: aS*^- 
The effect of 220 antithyroid compounds, orally 
administered in the diet, on hypertrophy and hyper- 
plasia of the thyroid glands of rats was estimated by 
determinations of weight and iodine conteot of the 
glands by methods previously described. The re- 
sults of a 10 day feeding period are plotted on a log 
dosage scale and compared with the effects of thi- 
ouracil, which are taken as the unit of activity. An 
ezample of one experiment with thiouracil is plotted 
and the effects of the other compounds are tabulated. 
The tables include the name and formula of the 
compound, its source, the number of tests conducted, 
the dose tested, the gain in body weight per day, the 
thyroid weight and iodine content, and the estimated 
activity of the compound compared with thiouracil. 
The compounds included 22 thiourea derivatives; 
10 imidazoles and imidazolines; i5 thiazoles, thi«o- 
lines, andozazolines; 17 mercapto or thio derh’a lives 
of 5 or 6 membered heterocyclic ring compounds; 15 
other sulfur compounds related in one way oj anoUier 
to the compounds already mentioned; 9 thiopynmi- 
dones; 46 thiouracil derivatives; 39 thiobarbiluric 
acids; 2S aminobenzene derivatives; and 16 benzene 
dcri^tives lacking an amino on the aromatic ring. 


O/ the 320 substances tested, 115 hid dctcctrl'? 
activity and 25 were as active or more ictivs tbj 
thiouracil. The most active were the ihioatjfl 
derivatives, and their activity is listed in decrcisir; 
order, taking thiouracil as unity: 6-n prop)l, ir 
6-benzyl, 10; 6 tertbutyl, 9; 6-clhyl, 8;6-sec.biii)L 
6; 6-isobuty3, 5; s-ethyJ, 3.5; 5-niethjl, 6 -etb}}, j 5; 
6-n butyl, 3; s-isopropyl, 2.3; 5-n-prop)l r, 5, 6. 
diethyl, 2; s.s-diethyl-2-thiobaroituric acid, 
mercaptO'imidazole, 1.5; 2-meieaptoJhjajcJiie, jj; 
and 5-amino-2-mercapto j, 3, ^-thiadiazole, 1 2. 

Two types of chemical structure are found tube 
associated with antithyroid activity, the most ictivt 
possessing a thiocarbonamide grouping and tir 
least active an aminobenzene group. 

Environmental temperature, humidity, and iodint 
intake were not controlled, but there was consider- 
able agreement between the results of the action 
and those of AIcGinty, Byu-ater, and Jenrst! 
(J. Pharmacol. Exp. Therap., 1943, 
i2g) with regard to 20 compounds. Thweiolhon 
more carefully controlled the iodine intake laf 
temperature in experiments in which some rra con- 
pounds were tested. Cuvros 11. TmExis, MJ) 


Coldzleher, J. W.; Pituitary Lesions Accompanjint 

Obesity. Arei. EoJi., Chic., 1946,4*: 

The pituitary glands of 10 patients who eanw to 
autopsy were studied. All of the patients had beta 
extremely obese. Nine pituitary glands from 
who had no physical or historical evidence of W« 
or present obesity and who corresponded cloKiyo 
age and sex were used as controls. 

In all 10 of the obese persons there was an ‘wrew 
of the basophilic cells of the pituitary gland. In 
change was marked in 6 and moacrate w 4- 
eosinophils were decreased in 2. There was a^P 
nounced increase of the chromophobes la 
adenomas of the gland were found ja 4 
tients. A peculiar relaU\’ely circumsenbd 
was found in 9 patients, being absent only w y 

tient. A marked increase in colloid was loun . i 


obese patieats and a moderate 
Pronounced vacuolation of the basophilic 


rronouncca vacuoiauuu ui iVk 

present in 6 cases of the obese group; mi 0 
change was present to a slight extent. . 

No changes similar to these were found « 5 

selected control cases. , 

Although the pituitary changes m ^ 
patients, consisting of this baso^^li 

stroma and a predominance of the P 
some increase in the 

their causal relationship to the _ jl p. 

ty was not determined. E-A- 


experimental surgerv ^ 
% Sir H., and 0‘hera: Myrophwo^c^^^ 
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30,000 
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dilution <er]«t was (fom 1 In 5000 to i in So.ooo. Flgutea stow ihe highest dilution of mycophenolic acid which 
at (t in • • • )• In most cases where complete iohioCtioti Is recorded at a low dilution there was also partial iohibition 
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Diercki (National Collection of Type Cultures No. 

3S68). _ 

Serial dilution of sodium mycophenolate showed 
stronger action against the gram positive than 
against the gram negative organisms. There was 
jPP^fsntly no destruction of mycophenolic acid by 
the bacteria, the majority of which proved serrsitive 
to the antibiotic. Staphylococci could be proved to 
acquire resistance to mycophenolic acid at a fairly 
j a i6-fold increase in resistance in the 
third culture. Serum reduced the activity of myco- 
P°®^°hc acid by less than 50 per cent. 

Most oi the leucocytes were killed immediately by 
, *^°^c^tration of 1:200, but a dilution of i:xooo 
snowed no effect on. their motility or survival. The 
v^'^caous medium lethal dose for mice of from 
o to 21 gm. was about 10 mgm., and organ studies 
n the mouse after different methods of adminislra- 
subcutaneous, and intravenous— showed 
good absorption from the subcutaneous tissue and 


upper gastrointestinal tract. Considerable destruc- 
tion or inactivation of the antibiotic appears to oc- 
cur in the body. 

The antibiotic was effective against a number of 
saprophytic fungi and Table I summarizes the 
effect against pathogenic fungi. It also proved to be 
effective against a number of fungi and bacteria 
which arc pathogenic to plants. Its antibacterial 
effects are greatly affected by the size of the inocu- 
lum. Mycophenolic acid is the first antibiotic pro- 
duced by a mold known in crystalline form. 

Arthuk J. Lesser, M.D. 

Sanders, A. G.: The Effect of Some Antibiotics on 
Pathogenic Fungi. Lancet, Load., 1946, 250: 44. 

It appears possible that even some of the more 
toxic antibiotics may be harmless and effective 
when applied locally. This article describes results 
obtained in a survey of the antifungal properties of 
different substances, which were added to some 40 
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species of fungi grown in a liquid medium (sterile 
glucose-peptone water, with a pll from 6.5 to 7.0). 
The cultures were obtained from the National Col- 
lections of Type Cultures and were grown on glucose 
agar for from 2 to 4 weeks. Small and equal pieces 
of mycelial felt were then placed into tubes contain- 
ing the antibiotic and were incubated at 24 degrees 
C. for about 6 weeks; they were inspected at 
intervals of from 7 to ro days. The antibiotics were 
also" tested in serial dilutions ranging from i rsooo 
to 1:160,000, and in the case of the little soluble 
gliotoxin, from 2:140,000 to 1:1,000,000. 

No inhibition of growth was noted with penicillin 
(too units/c.cm.) and helvolic acid (1:5500). Petii- 
cillic add (2:5500) delayed the growth of 9 of 20 
species tested, but lost activity rapidly during 
incubation. Gliotoxin (2:240,000) showed complete 
inhibition for 5 species, retardation for xi, and no 
inhibition, for ro species; however, it appeared to be 
unstable under these conditions. Aspergillic add 
(2:5000) and cheirolinc (2:5000) both completely 
inhibited the growth of all 57 species examined and 
possibly would repay further investigation. Results 
with mycophenolic acid are published separately. 

AaTtros J. Lessee, M.D 

Kinney. T. D., Haynes, F. W., and Dexter, L.: Ex- 
peelmental Production of Pulmonary Em- 
bolism by the Use of a Venous Catheter. /. Lab. 
Clift. J/., r 94 S, 30: 2013. 

Methods (or the experimental production of pul- 
monary embolism fall into two groups: embolism 
and ligation. The method most commonly employed 
has been the introduction of various kinds of foreign 


bodies into the peripheral venous s>stfm. Iti ds- 
advantage is that the site of lodgment cacao: l< 
controlled and the ultimate action and effect on ti* 
lung connot be predicted. Direct ligatioa hjs tSs 
disadvantage that the thorax must be opened ix' 
there is consequently a distuibance of thepiilxKixrr 
and cardiac dynamics. 

The method described consists in the introducb'-! 
into the jugular vein of a number S or number t: 
catheter 60 centimeters long with the tip bent it ta 
angle of about 60 degrees. Under direct fluoroscepi 
examination the catheter is directed dotra tie w'x 
through the superior vena tzs'z and into the rsAt 
auricle. The catheter is manipulated into the 
ventricle and into the pulmonary artery, and ottta 
the artery it is possible to direct it into the tight or 
left branch and into the smaller ramifications if » 
desired. The pcsition raay be ascertained rriiK cer- 


tainty by observing the tip of thecatheur lobeoit^ 
side of the cardiac shadow. hSTien in position, 


may be injected directly into the piilraonar)’ eirn- 
lation. The method docs net produce damage loi.« 
linings of the vessels or the heart. . 

Japan wax was used as a medium for stua)in?i!< 
location of the embolus because its melting poial a 
low and it readily coogeab at the body lerrpen.s . 
of the dog. The extent of the pulmonarj- vtwJf 
bed deprived of its blood supply can be 
trolled by the amount and type of embolic 
used. An example obtained by ustag J*P“ .•f, 
showed the embolus to be in the form of a c«t d 
pulmonary artery and was reminiscent ot em 
seen in massive pulmonary embolism jo 
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THE FATE OF PRESERVED HETEROGENEOUS GRAFTS 
OF FASCIA WHEN TRANSPLANTED INTO LIVING 
HUMAN TISSUES 

JACOB CHANDY, M.B., B.S., M.Sc.. Philadelphia, Pennsylvania 


T he importance and significance of 
the use of heterogeneous preserved 
fascia, especially in plastic surgery, 
have commanded the attention of 
many investigators. This present study is 
concerned with the changes which take place 
when preserved ox fascia is placed in contact 
with living human tissue. Such grafts have 
been studied over periods up to 4 years. 

As soon as the animal was killed, the deep 
fascia was removed, aseptic precautions being 
used, and the grafts were placed in a solution 
of 70 per cent ethyl alcohol. While immersed 
in the alcohol the fascia was cleaned and cut 
into 2 inch by 2.5 inch pieces and finally trans- 
ferred into absolute alcohol. After 2 weeks the 
pieces were considered available for use. 

The prepared pieces of fascia were implant- 
ed into human tissue during various operative 
procedures, especially operations for hernia as 
advocated by Harrison. The implants were 
removed at subsequent reoperations at inter- 
vals up to 4 years in duration. 

Specimen 7 is a section of normal preserved 
ov fascia before implantation into human tis- 
sue. Well preserved fibrous tissue is evident, 
^'ote that the nuclei are readily seen. The cell 
outlines arc clear, and the cells arc arranged 
uniformly. Blood vessels are not visible. The 
compact nature of the fascia is evident. 

From the Mission Hospital, Bahrein, Persian CuH. 


Specimen 2 is a section of preserved ox fas- 
cia 1 week after implantation into human tis- 
sue. Very little change is noted. A few leuco- 
cytes are seen infiltrating the periphery. No 
foreign body reaction is seen. The fascial 
structure is preserved. 

Specimen j is a section of preserved ox fascia 

2 weeks after implantation into human tissue. 
No marked change is seen in the ox fascia, e.x- 
cept that more leucocytes are present at the 
periphery and fibroblasts arc beginning to in- 
filtrate into the graft. 

Specimen 4 is a section of preserved ox fascia 

3 months after implantation into human tis- 
sue. The well defined cell outlines and stain- 
ing characteristics have changed. There is 
evidence of absorption at the periphery. Fi- 
broblasts arc observed growing into the graft, 
and capillary growth is also seen. The uni- 
formity of arrangement of the fascial fibers is 
being changed to an arrangement in bundles, 
and more cells are seen between these bundles. 

Specimen 5 is a section of preserved ox fascia 
8 months after implantation into human tis- 
sue. There is observed a progressive change in 
that more fibroblastic growth into the graft is 
further defining the bundles seen in specimen 
4. There is more absorption by the migrating 
cells at the periphery'. No evidence of a for- 
eign body reaction is seen. 

Specimen <5 is a section of prc.scrved ox fascia 
after 2 3’cars of implantation into human tis- 
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species of fungi grown in a liquid medium (sterile bodies into the peripheral venous sj-stem Iwf«- 
glucose-peptone water, with a pjl from 6.5 to 7.0). advantage is that the site of lodgmeat a«xt \x 
The cultures were obtained from the National Col- controlled and the ultimate action artdf^«tC1li^ 
lections of Type Cultures and were grown on glucose lung connot be predicted. Direct ligatioa hi tij 
agar for from 3 to 4 weeks. Small and equal pieces dlsads’antage that the thorax must be cpeied u* 
of mycelial felt were then placed into tubes contain- there is consequently adtsturbancee^lb«p\:bio:ar! 
ing the antibiotic and were incubated at 34 degrees and cardiac dynamics. 

C. for about 6 weeks; they were inspected at The method described consists in the htK« 5 cai'‘ 
intervals of from 7 to 10 days. The antibiotics were into the jugular vein of a number S or rj 
also’ tested in serial dilutions tanging from t-.sooo catheter 60 centimeters long with the dpbettv.i.'. 
to 1:160,000, and in the case of the little soluble angle of about 60 degrees. Undtr direct fiuortfccfx 
gUoloxin, from i :i4q,ooo to 1 :i, 000, 000. examination the catheter is directed down tbr n- 

No inhibition of growth was noted with penicillin through the superior vena cava and into tie rj*-’ 
(voo units/c.cra.) and hclvolic acid (1:5500). Peni- auricle. The catheter is manipulated into the r4M 
cillic acid (1:5500) delayed the growth of g of 30 ventricle and into the pulmonary artei>',»nilc:nu 
species tested, but lost activity rapidly during the artery it is possible to direct it into the rijhtw 
incubation. Gliotoxin (1 :r40,ooo) showed complete left branch and into the smaller ramificaliops L' « 
inhibition for 5 species, retardation for 11, and no desired. The position may be ascenaintd either! 
inhibition for to specks; however, it appeared to be tainty by obsening the tip of thcMtheUTtob«&';. 
unstable under these conditions. AsfMrgillic acid side of the cardiac shadow. ^\'beninpcsilioD,t:e.'J 
(t.’Socx)) and cheiroUnc (1:5000) both completely may be injected directly into the puhnoauy t-*n 
inhibited the growth ol all 37 species examined and lation. The method does not produce d»nis^ t9t.« 
possibly would repay further investigation. Results linings of the vessels or the heart. , • ,v, 

with mycophcnolic acid arc published separately. Japan wax was used as a medium forstuJp'sU 
AaTHUB J. Lesser, M.D location of the embolus because its rodting 1 *^* 
low and it readily congeals at the body lerp<nt^_ 

Kinney, T. D., Haynes, F. W., and Dexter, L.t Ex* of the dog. The extent of the pulraonar)' 
perlraental Prodoctlort of Pulmonary Em- bed deprived of its blood supply can be 
boUsmby the Use of a Venous Catheter. J. lot. trolled by the amount and type of embolic ms. ef'*- 
Clin, if., 1945. io: used. An example obtained by using ^ 

ilelbods for the experimental production of pul- showed the embolus to be in the form of a mu 
monary embolism fall into two groups; embolism pulmonar>- artery and was 
and ligation. The method most commonly employed seen in massive pulmonary embohsm la ^3. 
has been the introduction of various kinds of foreign Haxvct ». au* ■ 
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THE FATE OF PRESERVED HETEROGENEOUS GRAFTS 
OF FASCIA WHEN TRANSPLANTED INTO LIVING 
HUMAN TISSUES 

JACOB CHANDY, M.B., B.S., M.Sc., Philadelphia, Pennsylvania 


T he importance and significance of 
the use of heterogeneous preserved 
fascia, especially in plastic surgery, 
ha\’e commanded the attention of 
many investigators. This present study Is 
concerned with the changes which take place 
when preserved ox fascia is placed in contact 
with living human tissue. Such grafts have 
been studied over periods up to 4 years. 

As soon as the animal was killed, the deep 
fascia was removed, aseptic precautions being 
used, and the grafts were placed in a solution 
of 70 per cent ethyl alcohol. While immersed 
in the alcohol the fascia was cleaned and cut 
into 2 inch by 2.5 inch pieces and finally trans- 
ferred into absolute alcohol. After 2 weeks the 
pieces were considered available for use. 

The prepared pieces of fascia were implant- 
ed into human tissue during various operative 
procedures, especially operations for hernia as 
advocated by Harrison. The implants w'ere 
removed at subsequent rcoperations at inter- 
vals up to 4 years in duration. 

Specimen 7 is a section of normal preserved 
u-v fascia before implantation into human tis- 
sue. Well preserved fibrous tissue is cNidcnt. 
Aote that the nuclei arc readily seen. The cell 
outlines arc clear, and the cells arc arranged 
uniformly. Blood vessels are not visible. The 
compact nature of the fascia is evident. 

I'fom the Mission Hospital, Bahrein, Persian Gulf. 


Specimen 2 is a section of preserved ox fas- 
cia 1 week after implantation into human tis- 
sue. Very little change is noted. A few leuco- 
cytes are seen infiltrating the periphery. No 
foreign body reaction is seen. The fascial 
structure is preserved. 

Specimen 3 is a section of preserved o.\ fascia 

2 weeks after implantation into human tissue. 
No marked change is seen in the ox fascia, e.x- 
cept that more leucocytes are present at the 
periphery and fibroblasts are beginning to in- 
filtrate into the graft. 

Specimen 4 is a section of preserved ox fascia 

3 months after implantation into human tis- 
sue. The well defined cell outlines and stain- 
ing characteristics have changed. There is 
evidence of absorption at the periphery. Fi- 
broblasts arc observed growing into the graft, 
and capillary growth is also seen. The uni- 
formity of arrangement of the fascial fibers is 
being changed to an arrangement in bundles, 
and more cells are seen between these bundles. 

Specimen 5 is a section of preserved o.v fascia 
8 months after implantation into human tis- 
sue. There is observed a progressive change in 
that more fibroblastic growth into the graft is 
further defining the bundles seen in specimen 
4. There is more absorption by the migrating 
cells at the periphery. No evidence of a for- 
eign body reaction is seen. 

Specimen 6 is a section of preserved ox fascia 
after 2 years of implantation into human tis- 
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sue. The fibroblasts of the host have grown 
into the graft very well. Cell outlines in the 
original graft are largely lost. Capillarj' in\'a- 
sion is marked, but the transplanted fascia 
can still be readily identified. There are more 
leucocytes and migratory cells at the periph- 
ery than in specimen 5. 

Specimen 7 is a section of preser\’cd ox fascia 
after 4 years of implantation in human tissue. 
Good capillary growth is evident at the pe- 
riphery. A network of collagen fibersand fibro- 
blasts has grown into the fascial graft com- 
pleting the division into bundles. The nuclei 
of the original fascial fibers have dlsapi>earcd. 
Note the absorption of the peripheral bundles 
and their extensive replacement by collagen 
fibers. The preserved tissue can still be easily 
distinguished from the living tissue. 

OB.SERVATJONS 

The most evident features are: 

1. The preserved ox fascia can be identified 
after 4 years of implantation in human tissue. 

2. There is a very slow change in the char- 
acter and nature of the preserved fascial fi- 
brous tissue cells. 


3. There is an abundant growih of capilb- 
ties and fibroblasts from the peripher>- ir.to tbs 
fascial graft and complete absorption of 
preserved fascial cells at the peripherj’. 

4. The absorption of the cellular detritus d 
the preserved fascia is noted. 

5. The fibers of the preserwd fascia lxxcT,f 
rearranged into bundles as more Cbroblislic 
and capillary ingrowth takes place. 

6. There is relatively little Icucocjticiny* 
tration at the periphery of the graft and be- 
tween the bundles. 

7. There is no marked foreign body reac- 
tion, and giant cells are absent. 

DISCUSSION' 

The use of dead material as grafts has been 
based principally on the work of Nageottc a-d 
Sencert (13, 14. 15)- Nageottc (ii) ia 1916 
formulated a theory of the nature and 
of connective tissue. He believed that albu- 
minoid coagula arc first formed from the pa- 
renchymal cells, that these coagula should wl 
be regarded as living, and that their origin »» 
similar to the formation of blood plasma. II* 
called this coagulum “the fundamental sub- 
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stance,” and he believed that it was composed 
of elementary collagen fibrils which give rise 
to collagen fibers, and that connective tissue 
is formed by the penetration of fibroblasts into 
the meshes of these fibers. The distinctive fea- 
ture of Nageotte’s theory is that he insists 
upon the fundamental nonliving character of 
ail connective tissue substances. Baitsell’s (2, 
3) work supports Nageotte’s conclusions. The 
other theories held regarding the formation of 
connective tissue are that it is made up of 
transformed portions of the e.voplasm which 
comes from a syncytium of mesenchyme cells 
and also that the early syncytium of the me- 
senchyme cells secretes an amorphous gelatin- 
ous nonliving ground substance in which the 
connective tissue fibers form. Baitsell (4) ob- 
served also the direct transformation of fibrin 
dot into connective tissue fibers. Tissue cells 
which grew into the fibrin clot developed into 
fibroblasts. 

Nageotte believed that, since connective 
tissue substances arc inert coagula formed 
from living cells, one would not expect grafts 
of such tissues to act as foreign bodies and in- 
duce phagocytosis, and similarly connective 




rig. 4- 


Fig. 5- 
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Fig. 6 


tissue preserved in alcohol, since they have the 
same nonliving origin, should not produce 
phagocytosis and foreign body reactioii^. In 
other words, reaction to preserved fibersshould 
be the same as that to living ones. He ex- 
plained the results of his experiments ori the 
theory that the nonliving graft takes and be- 
comes adherent; that it soon becomes impos- 
sible to determine its limits because the union 
between the living and nonliving tissue has 
eliccted itself so perfectly. In his e.'qierimcnta 
studies the microscopic examination showed 
that the implanted graft blended with the iic^ 
mg tissue until no line of demarcation could 
be detected. After the protoplasm of the rells 
of the preserved graft had been carried oil by 
the migratory cells, or wandering macro- 
phages, new fibroblasts from the host flocked 
into the persisting connective tissue Iram^ 
work of the graft and established themsches 
in the place of the old inhabitants. Circula- 
tion became established by the growing in of 
small vessels from the host, and in time it was 
actually impossible to tell that the graft has 
been dead when it was implanted. 
called this process the “reviviscence. inc 



Fig. 7. 
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PERITONITIS OF APPENDICEAL ORIGIN TREATED 
WITH MASSIVE DOSES OF PENICILLIN 


Report of 50 Cases 

GEORGE CRILE, Jr„ M.D., F.A.C^., Commander, M.C., U.S.N.R., Cleveland, Ohio 


I ^HE purpose of this article is to re- 
I port a group of 50 cases of proved 
I peritonitis of appendiceal origin which 

were treated with large doses of 
penicillin over a long period of time. The 
peritonitis was controlled in all cases and all 
intra-abdominal masses resolved spontane- 
ously without drainage. The dosage of peni- 
cillin was 100,000 units given every 2 hours, 
intramuscularly, for 2 to 6 days, followed by 
smaller amounts for 3 to 4 days. 

REVIEW OF LITERATURE 
In spite of the fact that penicillin has been 
widely used in the treatment of peritonitis, 
little has been written on this subject. Craig 
and others report 7 cases of peritonitis in which 
aOjOOOunitsofpcnicUlinwasgiveneveryshours 
with good results in the majority of the cases. 
There is no report in the literature of a series 
of cases of peritonitis treated with large doses 
of penicillin given over a long period of time. 
Yet in 1944, Fauley and others reported that 
in dogs peritonitis induced by ligation of the 
blood supply of the appendix could be con- 
trolled by the administration of penicillin in 
doses equivalent to 22,500 units per hour 
given to a 150 pound man over a period of 7 
days. The mortality in untreated controls was 
92.6 per cent; the mortality in those treated 
from the time of operation was o per cent, and 
the mortality of those treated after 12 hours 
was 21 per cent. 

It has been established by the work of Ory 
and others that penicillin given paienterally 
enters the serous cavities of the body and is 
present in ascitic fluid in approximately the 
same concentration as in the bloody (7). 
Loewe and others, moreover, luive established 
that the level of penicillin attained in the 
blood is almost directly proportional to the 
dosage of penicillin given intramuscularly or 


intravenously. When 100,000 units of peni- 
cillin is given intramuscularly the level in the 
blood rises to 1.7 units per cubic centimeter of 
blood 30 minutes after the injection, falls to 
0.8 unit 60 minutes after the injection, and to 
0.3 unit after 120 minutes. Craig and others 
state that a level of 0.02 unit per cubic centi- 
meter is effective for the control of most 
organisms sensitive to penicillin. It is thus ap- 
parent that when 100,000 units of penicillin is 
given every 2 hours, the lowest levels, occur- 
ring just before the next injection, are still 
over 10 times in excess of minimal effectiw 
levels, and the maximum levels are over 80 
times as high. There is reason to belies that 
it is necessary to maintain these high lewis 
over a long period 0/ time if peritonitis 
secondary to appendicitis or perforation of the 
colon is to be controlled. 


CLINICAL MATERIAL 

DefinUioji of peritonilisof appendicealorigin- 
From November i, 1944, to November i, 19431 
at the U.S. Naval Hospital, San Diego, over 
900 appendectomies were performed. In ap- 
proximately 70 per cent of these cases, true 
acute appendicitis was present. In _a hUle 
over s per cent of tlie cases, peritonitis 
found. It is this group of patients, 
tonitis of appendiceal origin, with which t is 
paper is concerned. , 

For this study no case was accepted 
peritonitis of appendiceal origin unless at f 
time of operation an established puruJen 
peritonitis or appendiceal abscess was 
Cases in which the appendix was 
its removal but in which there was dO . 
of an established peritonitis were 

If operation w’as deferred and the ^ 
tonitis was treated conserx’atively, sue a 
w-as not included unless there uas ^ 
clinical evidence of peritonitis subscq 
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proved by the development of a palpable mass 
or by an interval operation confirming the 
presence of a gross perforation of the appen- 
dix. Also excluded from this group were pa- 
tients who did not develop a mass and who 
either did not have an interval appendectomy 
or whose appendix at the time of appen- 
dectomy failed to show gross evidence of 
perforation. 

Twenty-five of the 50 patients in this group 
were considered on clinical grounds to have 
generalized and 25 to have localized perito- 
nitis. In 8, definite abdominal masses were 
palpable at the time of admission and in 25, 
pelvic or abdominal masses were palpable at 
some time during the course of the illness. All 
of the patients were sick, and it is clear that 
their illnesses represent the most serious com- 
plications of appendicitis. 

The following information concerning the 
50 cases of proved peritonitis is of importance : 
The average temperature on admission was 
102.6 degrees, with a high of 105 and a low of 
iw. The average pulse on admission was 109, 
with a high of 130 and a low of 90. The average 
white blood count on admission was 17,000, 
with a high 0! 30,000 and a low of 5,000. The 
average duration of illness prior to entry was 
3-2 days._ There were 25 patients with general 
peritonitis, 25 with localized peritonitis, 8 in 
whom a mass was palpable on admission, 25 
in whom there was a palpable mass at some 
time (15 pelvic and 10 abdominal). Conserva- 
tive treatment of peritonitis was carried out 
in 23I patients, exploratory operation without 
appendectomy in 5, immediate appendectomy 
in 22. 

The average duration of the illness before 
admission of patients subjected to appen- 
dectomy was 2.9 days, and of those treated 
conservatively, 3.8 days. In only 2 cases were 
the symptoms over a week’s duration. Treat- 
ment, if any, prior to entry, had consisted in a 
small percentage of cases, of the administra- 
tion of sulfonamides and in 2 or 3 instances of 
small amounts of penicillin. In 5 cases sulfa- 
mlamide was placed in the peritoneal cavity 
^t the time of operation, and in i case 200,000 


penJectowy confirmed ihe presence ol 
Inmir «ppendix In the other operation wis not pc 

merj, tm dugnosi* wi* established by the development ol • defimi 
In the right lower tiuadrant. 
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units of penicillin solution was left in the 
abdomen. 

A McBurney incision was used in all but 4 
of the cases. The stump of the appendix was 
not inverted, and fine cotton or catgut was 
used for closure of the abdominal wall. 

TREATMENT OF PERITONITIS 

Penicillin. As soon as the diagnosis of 
peritonitis was made, all patients were given 
100,000 units of penicillin every 2 hours intra- 
muscularly in procaine solution or by con- 
tinuous intravenous drip. This treatment was 
continued until signs of improvement ap- 
peared. The longest course of this dosage of 
penicillin was 10 days, the shortest was i day, 
and the average was 3^ days. In the begin- 
ning of the period in which these cases ap- 
peared, when penicillin was scarce and costly, 
every effort was made to use as little as possi- 
ble and the dose was usually halved after the 
first day. Later it was found more economical 
to give the larger doses for at least 3 or 4 days 
and then to continue with 50,000 units every 
2 hours or 100,000 units every 4 hours for at 
least 3 more days. If the large doses were 
discontinued too soon, recurrences of the peri- 
tonitis were apt to appear or the patient 
developed a localized mass. A second course of 
penicillin would again result in the subsidence 
of all symptoms and signs of peritonitis and in 
the ultimate resolution of the mass (Fig. i). 

In the early days of this experience with 
penicillin, an attempt was made to set up a 
standard treatment for all cases. One hun- 
dred thousand units was given every 2 hours 
for the first day, then 50,000 units every 2 
hours for 2 days, 50,000 units every 4 hours 
for 2 days, and finally 25,000 units every 4 
hours for 2 days. On several occasions there 
were recurrences of elevation of temperature 
and of the symptoms and signs of peritonitis 
while the patient was still receiving 25,000 
units of penicillin every 4 hours. The schedule 
was changed therefore, and the full dosage 
was maintained until the clinical signs of 
peritonitis subsided or until the patient had 
been on 100,000 units of penicillin every 2 
hours for at least 6 days, hour days was suf- 
fidcnt to control the average case, and if satis- 
factory improvement occurred, the <ln‘;.ngc 
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Hg. i. Localized peritonitis, a days* duration, with mass in right lower quadrant. All 
^mptoms and signs Siibsrdodoo treatment with penicilh'n. Recurrence when dosage nas re- 
duced to aj.ooo units every 4 hours. Mass, fever, and s>Tnploms permanently controlled 
w ith second course of 100,000 units of penicillin every 3 hours. 

was reduced to 100,000 units every 4 hours. cHlin developed recurrences of their peritonitis 

Fifty thousand units every 2 hours maintains when the administration of penicillin tras diV 
a better level in the blood, but after 4 or 5 days continued after i or 2 days. In all of these 
the patients complain about the Injections, cases the disease was again controlled by the 
and since by this time they arc usually feeling prolonged administration of 100,000 units 
much better, it is sometimes dilBcult to keep every 2 hours. Since side effects appear to be 
their co-operation. It is unwise, however, to no more common when large doses are used 
discontinue large doses of penicillin on at least than when the usual ones arc given, and since 
a 4 hour schedule before the sixth day of treat- the drug is now relatively inei^ensne, 1 
ment, and sometimes 10 or 12 days may be would seem safer to err on the side of owr 
required before large intra-abdominal masses dosage. This point of view is suppoi'tw y 
begin to resolve. experiences in the treatment of sulfonami e 

The dosage, 100,000 units every 2 hours, is pcnicillin-resistantgonorrhea,inwbicbs u 

an arbitrary one and may be higher than re- it has been observed that if inadequate 
quired for some, and lower for others. Several are at first given, a resistant strain 0 g 
patients responded well to 50,000 units every coccus is apt to develop (s)- . , jjjg 

2 hours, and i patient responded slowly to There is reason to believe that certai^.^ 

doses of 200,000 units every 2 hours. At commercial preparations This 

least 3 patients receiving 30,000 units every 3 more of the ,^niore ef- 

hours showed evidence of the spread of perito- fraction is from two to eight .q^-o^cus, 
nitis or developed recurrences of localized fective against the hemolytic s p 
masses with rising temperature and pulse the gonococcus and arainst 

rates when the dosage was lowered to this the fraction G, although its ^ ^ . yi-^occus. 
level. Similarly, several patients who had re- the standard test organism, s p 
sponded dramatically to large doses of peni- is the same (8). 
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At one time, in this series, there was a group 
of 14 cases which did not respond as well as the 
previous cases had, and in checking back it 
was found that the brand of penicillin had 
been changed. At the same time, on another 
service, there W'as encountered an extraordi- 
narily high percentage of penicillin-resistant 
cases of gonorrhea. When a different brand of 
penicillin was used, the penicillin-resistant 
cases obtained good results. One patient with 
peritonitis, resistant to the first brand of peni- 
cillin, responded promptly to a course of 
treatment with the second- Five brands of 
penicillin in all have been used in this series, 
and all but one have proved satisfactory. 

Position. No attempt was made to main- 
tain Fowler’s position unless abdominal dis- 
tention or dyspnea rendered the patient more 
comfortable in this position. Bed rest was in- 
sisted upon until the patient became afebrile. 

Diet. Clear fluids were allowed ad lib. from 
the time of entry unless the patient was dis- 
tended or vomiting. If the patient was unable 
to take adequate fluids by mouth or if dis- 
tended, 5 per cent glucose in water or saline 
was given intravenously to make a total in- 
take of 3,000 cubic centimeters daily. 

Gastric suction. Continuous gastric suction 
was used in patients w'ho were distended or 
vomiting. The amount of fluid and salt lost 
by suction was estimated and replaced 
parenterally. Patients W'erc allowed to drink 
clear fluid. 

Miller-Ahbott tube. If gastric suction failed 
to decompress the abdomen or if the returns 
from the stomach indicated that ileus w'as 
present, a plain plate of the abdomen was 
taken. If this showed the slightest evidence 
of small intestinal obstruction, a Miller- 
Abbott tube was passed vrithout delay. As 
soon as the Miller-Abbott tube passed the 
pylorus, the patient was allowed to take clear 
fluids, and when the tube had entered the 
ileum a soft diet was given. 

It was not found necessary or desirable to 
use hot stupes on the abdomen. None of the 
patients in this group was seriously ill more 
than 4 days, and none went more than 4 days 
without taking food by mouth. For this 
Reason, the glucose was not supplemented with 
amino acids. Since the plasma proteins did 



Fig. 7. Composite temperature chart of 21 consecutive 
cases of petilonitis Ueated with large doses of penicillin. 

not fall and since edema occurred in no case, 
plasma was not necessary. In no instance did 
anemia below 65 per cent hemoglobin occur, 
and no transfusions were given. The leuco- 
cytes showed little ’alteration during the 
febrile part of the illness and rechecked leuco- 
cyte counts while the patients were still ill, 
averaged 16,000 as compared to 17,000 on ad- 
mission. In no instance did the leucocytes fall 
below 5,000 and almost without exception 
immature forms and toxic granulations de- 
creased. One patient entered the hospital 3 
days after an appendectomy for a perforated 
appendix. At the time of admission his tem- 
perature was 105, pulse 120, and he had classi- 
cal signs of a generalized peritonitis. His 
white blood cells were only 5,000 and the dif- 
ferential blood count showed a marked leu- 
cemoid reaction, with 6 myeloblasts, 2 pre- 
myclocytes, 14 myelocytes, 11 juv'eniles, 13 
band forms, 33 segmented forms, ii lympho- 
cytes, 8 questionable myeloblasts, and 2 
unclassified cells. The leucocyte count rose 
steadily and the Icucemoid reaction subsided 
following the administration of large doses of 
penicillin. 

O.’Q^en was, not used and distention w’as 
controlled, when necessary, by gastrointesti- 
nal intubation. 




SURGERY, GYNECOLOGY AND OBSTETRICS 



COURSE OF PERITONITIS 

The course of the peritonitis in these 50 
cases differed in several striking respects from 
that seen prior to the use of penicillin. The 
patients did not appear sick after the first 
2 days. In no instance did the peritonitis ap- 
pear to spread after the first 24 hours of treat- 
ment, and in all eases but one, definite clini- 
cal improvement had occurred by the fourth 
day. The abdomen lost its exquisite tender- 
ness after the second day, and rigidity 
simultaneously disappeared. Distention was 
not often seen and ileus was minimize^ 
Many of these patients did not vomit and 
were able to take a full liquid diet tlwoughout 
the course of the disease. Most of them were 
alert, read magazines or newspapers, and did 
not seem to be uncomfortable. , 

Temperature. In no instance did the tem- 
perature or pulse rate rise higher 
first 2 days of treatment. In soper cent of the 
cases the temperature was normM by the ena 
of the fifth day of treatment. The average 
febrile period for the entire group was 8 days 
before the temperature failed to nse over 99 
for a 24 hour period. Nine patients ran a low- 


grade fever, fluctuating from ‘“.'5 

for over lo days, and i patient remamed 
febrile for a. day.. In ' 

had been left in the pelvis and there ms 
profuse purulent drainage and wo 
[ion, bul the temperature did ^ [ 
100. A composite ™m- 

first 21 cases treated with large ^5 

cillin is depicted in Figure 2. The 
of the last at, cases reached ® m 

the same number of days as t e . 

bul their charts wxre aot available lor 

corporation in the graph. signs 

Afre rote. One of the characteristic ^ 
of uncontrolled peritonitis is 
the pulse rate out of highest 

temperature. Yet iR Sv had falkR 

recorded pulse rate of the \ and in 

low 100 by the third day ( remain 

only 4 instances did the pulse rate 
over 100 longer than i week. . ^15 er 

Ileus. Most patients distended, 

pcrience considerable ileus, ^ p or 

lomit, or put out large am^unfj 
brown material -how signs of 

jorityin this group did not show s b 
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nounccd ileus, or if they did so, it was only for 
a day or two. One explanation of this 
phenomenon is that penicillin controls the 
invasive qualities of the bacteria and mint- 
mizes the tendency to produce a paralytic 
type of ileus. This absence of cellulitis like- 
wise may explain the rapidity with which 
the tenderness and rigidity of the abdomen 
subsides. The relatively slight amount of 
ileus and the consequently minimal loss of 
fluid and chlorides renders these patients easy 
to keep in fluid and chloride balance. Few 
alterations in blood chlorides were observed. 

Despite the low incidence of paralytic ileus, 
true mechanical obstruction of the small 
bowel was fairly common. In 13 cases there 
was .x-ray and clinical evidence of obstruction 
and in 12 of these 13 cases the obstruction was 
associated with the presence of a palpable 
mass. It is thus probable that the ileus was 
the result of mechanical obstruction in an 
inflammatory mass rather than secondary to 
the paralytic action of a generalized perito- 
nitis. In every case the passage of a Mlllcr- 
Abbott tube corrected the obstruction and 
in only i instance did it recur and require a 
second decompression. 

Masses, During the acute stage of peri- 
toneal irritation there is often so much rigidity 
that it is impossible to determine whether or 
not a mass is present. In only 8 cases was a 
definite mass palpable at the time the patient 
entered the hospital. But at one time or 
another during the course of the disease, 50 
per cent of the patients developed intra- 
abdominal masses, 15 patients developed a 
pelvic mass palpable only by rectum and 10 
developed masses easily palpable through the 
abdominal wall. All of these masses were lo- 
cated in the lower abdomen. 

It has been estimated by Ochsner and 
Johnston that in cases of appendiceal perito- 
nitis treated conservatively, three-fourths will 
subside spontaneously without going on to ab- 
scess formation (6). These authors state that 
the remaining 25 per cent, incision and 
drainage of the abscess will be necessary. In 
this series of 50 patients, 26 were treated 
without appendectomy or drainage of an ap- 
pendiceal abscess, 23 of these having had no 
operation and 3 having been merely explored. 
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Mg 4. Secondary rise of temperature due to penicillin. 
Slow pulse and prompt return to normal of temperature 
cur%-c occurred as soon as administration of penicillin was 
discontinued. 

In 15 patients a mass developed, but under 
treatment with 100,000 units of penicillin 
every 2 hours, 4 to 8 days, they became afe- 
brile and free of symptoms; the masses lost 
their tenderness, became smaller, and eventu- 
ally disappeared. In no instance were incision 
and drainage necessary and insofar as it vras 
able to be determined, there was no instance in 
which pus was discharged spontaneously into 
the bowel. In several patients, symptoms re- 
curred afterbeing once controlled, and the mass 
became larger after treatment with penicillin 
was discontinued, but in each a second course of 
treatment resulted in a second remission and 
eventually in complete resolution of the mass. 
Figure 3 depicts the temperature chart of a 
patient who required a second course of peni- 
cillin to control a pelvic mass. 

Some of the masses were so large as to cause 
a visible asymmetrical deformity of the ab- 
domen or to fill the pelvis so completely that 
on rectal examination the rectum appeared to 


Temp. 
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No operatic, snd ptlra 

be detected bj” rcc"ai“xaminat'ion ' TDd°at^ 

tempts were made to provide drainaae hv required drainage and all resolved 

forcing a passage through the rectal waif Tl/ *P°Hi>oeousIy. In i or j instances other Han 

like the usual pelvic abfcesrwheS a 

sage IS accomplished with ease it was fmm!) J?"'°,“j‘*''“““Seofsmailamountsofpusfrom 
that the tissues were not friable and thar.Je n ' abdominal cavity through the wound hot 
wall of the rectum was so normal as to render Pi^sible to tell whether the abscess 

difficult the passage of feger 4 in abdominal wall or super- 
The attempt was thereforf abindn^r!"d cavity. In 

the fluctuant area gradually disanneared and definite intra-abdominal masses 

deteSed of pu^'^-as tver ventfom 

Another remarkable finding about the ““i*. The administrate 

masses is the absence of amtf fendi™*" POIKiIhn may cause a slight reduction in the 
They are sensitive to deep pressure bmwbf' of wound infection, but it will not 

they are resolvine tbej ‘ ? c prevent it. Thirty-sia per cent of the wounds 

features of an annpnHi^/afj k became infected, but in no instance did a 

cas^roneman^ hiffimi'^A'"®^^ infection develop. The remarkable 

tenderness and the nr^PTir^^’ about the wound infections was the 

mass in the ripht InwP^ f absence of severe local or systemic reaction. 

s^sSc on tLtfb, > '''? !” 0““ ‘boy behaved like cold abscesses, 

S a Creinf bad originated pointed, became fluctuant, and discharged 

ouemlv it .1®“’’'“’ spontaneously without making themselves 

Srft’pd ‘‘PP™‘'“ oiddent by pain, a significant febrile reaction, 

^ Tn T or redness or tenderness of the tissues sur* 

fi • ^ntra-abdommal masses de- rounding the wound. In no instance was there 
veiopea lollowmg appendectomy. Rogers and extensive cellulitis. Provided ho deep sinuses 
taxon encountered 40 such cases at the were present, the w'ounds healed with ^ 
Massachusetts General Hospital. In 50 per markable rapidity after the discharge of the 
cent ot these patients the masses resolved pus. 

spontaneously, 16 required abdominal drain- Side ejects 0/ penicillin. Approximately!^ 

age, and 4 required rectal puncture. Four pa- patients treated with 100,000 units of 
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cillin every 2 hours for varying lengths of 
time had no serious side effects. Urticaria is 
the most distressing symptom, but it is rare 
and seems to occur no more frequently with 
large than mth small doses. 

Fever may occur and it is characterized by 
elevation of the temperature without a cor- 
responding elevation of the pulse rate or in- 
crease in the clinical manifestations of the 
disease (Fig. 4). 

SUMMARY OF CLINICAL COURSE 
The clinical course of peritonitis of ap- 
pendiceal origin treated by large doses of 
penicillin given over a long period of time 
can be summarized as follows : 

isl and 2nd day. No apparent change in the gen- 
eral condition of the patient. Peritonitis does not 
appear to spread. 

3'd day. Improvement in patient's clinical condi- 
tion; pulse and temperature are lower; patient feels 
better; ileus subsiding; abdomen less rigid and 
tender. 

it the patient is not definitely improved 

u is likely that mechanical small intestinal obstruc- 



tion IS present. Roentgenogram of the abdomen 
should be made. 

Slh and 6th day. If there is no obstruction, patient 
is usually feeling well, eating a soft diet, and is alert 
and comfortable. 

7th day. Occasionally intra-abdominal masses 
persist, but there is little fever and no symptoms. 

8th to i2ih day. If penicillin has been discon- 
tinued, signs of recrudescence of infection in ab- 
dominal abscesses should be looked for. A low-grade 
fever may be disregarded, but if it rises higher daily, 
or is accompanied by increasing pain, tenderness, or 
“gas pains,” a second course of penicillin should be 
given. 

Although this summary characterizes the 
course of the average case, an occasional 
resistant case will be encountered. If this 
occurs, one should not be discouraged but 
should continue treatment for 8 to 10 days. 
Eventually a response is usually obtained 
(Fig- 5)- 

Results of treatment of pentomhs with peni- 
cillin. In all of the 50 cases of proved perito- 
nitis of appendiceal origin reported in -this 
series the peritonitis has been controlled by 
the administration of penicillin. No intra- 
abdominal abscesses have drained spontane- 
ously into the bowel or have required surgical 
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Fig°8. Diluse peritonlli!. No opocaUon. Large pelvic mass gradaally absotbeil aithc"! 
discharge of pus. 


drainage. All intra-abdominal masses have 
eventually resolved, although several have re- 
quired two or three courses of treatment. 
There have been no deaths as a direct result 
of peritonitis. The i death that occurred tvas 
due to thrombosis of the mesenteric veins, an 
indirect result of peritonitis which at the time 
of death was well controlled. 


and a similar one svas m the left. In ,[i. 

another encapsulated ahsccss ns 

ametcr. The remainder of the P" , JW. 

Sited nith an enormous ‘"“.""i* °„Sbo,cl •« 
stained fluid, and the .'’'fif.wiamie.lioi 
filled with this same malerial. mesen. 

revealed a dilluse sniatto 

teric vessels. The remainder ol the 
showed nothing remarkable. • jlffd 

This patient unt^uest.onabl y as tw ^ 

result of pentomtis, but <ufficient to 

nlctely walled-oC absc^s «erc ^ 


CASE REPORT 

The patient was a young man \yho entered the 
hospital with a history of abdominal ” 

hours’ duration. Abdomen was rigid enough *o s»S- 

The appendix was perforated near its base. 

Con^lescence was uneventful for 3 dajm Tb. 
temperature fluctuated Jetweenj^ and roe, and 
the pulse rate remained elevated. On the imra 
postoperative day the patient 
better and the abdomen was ^ ji" 

in the day his pulse became rapid and within a lew 
ho“s 1? 4 s im'iiercep.ible 
lirious, then comatose, and despite ppo 

’“’Rs'Sor'.em eaamina.ion ---M 


nlctely walled-oC abscesses were not - » 

have caused his death had he 
thrombosis of the •';' Long the 9 « 

only fatality from appendicitis among 
patients operated upon in *be P > tie 

Peritonitis secondary to P^"5^“ "Lditv to pen": 
large bowel appears to 
ciHin as does that 

course that the contamination ollheP 

ity is controlled by perfof*'!l 

involved segment. Three Pf ‘,erfontf<i 
carcinomas of the colon and e operated 
diverticulitis of the colon bec cases iw” 
and the involved bowel "-“L^lLlLrforationS'^ 




divcriicumib oi u u. s.—— ■ . jn all ca-'o , 

and the involved bowel perforation s-J 

,2 to 36 hours had elapsed smee Uc pe^^ ,3 

a diffuse purulent penton**** ^ ^ ps''f 

cases the perilorims was control 

pired as the result of a niassii e p jnoma ol ^ 



CRILE: PERITONITIS OF APPENDICEAL ORIGIN 


159 



Fig. 9. Mass in right lower quadrant. No operation. 


the appearance of a generalized peritonitis. The 
carcinoma was resected, the pus was aspirated from 
the pelvis, and 200,000 units of peniciilin was placed 
in the peritoneal cavity. Two hundred thousand 
units was given intravenously and 100,000 units 
every 2 hours. On the third postoperative day, the 
temperature was between 99 and 100.5, pulse 
between 100 and 130, and the abdomen was soft, 
ilat, and not tender. The patient expired suddenly. 
Autopsy show’ed a massive pulmonary embolism, 
but aside from a little redness of the peritoneum, 
there was no evidence of peritonitis and no pus or 
uuid was present (Fig. 6). 

In this scries, the results of the management of 
^PP®jidice_al peritonitis have been much the same 
"k u ^ iirimediate operation w’as performed or 
Whether the peritonitis was managed conservatively, 
n each case the average length of time before the 
emperature fell to normal was 8 days. Masses 
^ere palpable more frequently in the patients w’hose 
Ppendices were not removed. Mechanical intesti- 
ai obstruction, associated with the masses, occurred 
ore ^equently in the group not operated upon, 
group operated upon, on the other hand, the 
patients appeared somewhat sicker, and experienced 
more profound toxic reaction from the peritonitis. 



Rg. ro. Abdomen explored. Abscess found but not dis* 
turbra. Appendix not removed. 

The only death that occurred was in the operated 
upon group, ^ince intestinal obstruction of in- 
flammatory origin is easily corrected by decompres- 
sion with a Miller-Abbott tube, and since little can 
be done to combat the overwhelming toxemia in- 
cident to operation performed in the face of a fulmi- 
nating peritonitis, it is my impression that con- 
servative treatment is the safer method of dealing 
with seriously ill patients. In most cases, and 
especially when the general condition of the patient 
is good and sufficient penicillin is given to control the 
peritonitis, there is little to choose between the two 
methods of treatment (Figs. 7 to 12). 

EVALUATION OF STUDY 

There is strong evidence that peritonitis of 
appendiceal origin in both man and dog can be 
controlled by large doses of penicillin given 
over a long period of time. There is also evi- 
dence that penicillin levels of the blood are 
proportional to the amounts given intra- 
muscularly and that the drug is present in 
ascitic fluid in about the same concentration 
as in the blood. Yet penicillin in concentration 
up to 20 units per centimeter does not inhibit 
the growth of Escherichia coli (i). Escherichia 
coli and other penicillin resistant organisms 
are almost always found in the cultures taken 
from patients with appendiceal peritonitis. 
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How can it be explained that peritonitis due 
to mixed infections is controlled by concen* 
trations of penicillin less than i/io of the 
minimum level required to inhibit the growth 
of Escherichia coli, the predominant organism 
in the infection? And why is it that whereas 
in most infections the results of chemotherapy 
are prompt and dramatic, manifesting them- 
selves within 24 hours of the initiation of 
treatment, in the treatment of peritonitis the 
results become apparent slowly? And, finally, 
why is it that four or five times the usual ef- 
fective dose of penicillin is required to obtain 
a satisfactory result? 


These questions can best be answered in the 
Altemcicr has 



rig. It Appcndicealabsccssdraincdbulappendixnotre- 
moved. 



Fig. 12 . Appendiceal abscess ruptured at eperstj*. 
Appendix removed. 


light of Altemeier’s studies, 
shown that cultures of Escherichia coli or of 
Bacillus pyocyaneus have the property of 
destroying the activity of penicillin. If a 
kno^-n amount of penicillin is incubated wiUi 
a culture of Escherichia coli, 98 per cent of the 
activity of the penicillin is destroyed m 12 

This ability of Escherichia coli to destroy 
the activity of penicillin could well accoimt for 
the fact that large doses of penicillm are re- 
nuired to control the gram positiw cocci when 
they are growing in a mixed infection and are 


associated with Escherichia coli. It ^0 
plains why it takes several daj-s and urgj 
amounts of penicillin to control infections 0 
to a mixture of Escherichia coli and g 
positive cocci. By giving enough 
over a long period of time eventually bi 
penicillin is given than the Escherichia 
can destroy, and finally there is built up a 
fident concentration of active penici 
inhibit the growth of the virulent roew; 

Although it can now be seen how it 1 ^ 
sible for large doses of ® • 

long period of time to inhibit the gra p 
live cocci, there is still no 
why penicillm, in concentrations ins 
to inhibit Escherichia coll, eventua ) • g, 

in control of infections in which 01? 
predominates. It is possible P or- 
rail, in pure culture, is not a “j, 

ganism, but is in reality a mere P Lj-o- 
this were the case one need not . j 
therapy to control it, as ^j-toded 

mechanisms of body would be 
with it once the gram positive cocc 
hibited. The absence of cellulitis arou 
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Fig. 13. ^ute appendicitis. TAtient received 100, oeo units of penicillin every 3 hours 
tor 1 Gay. Penicillin then discontinued and within 5 days there was recurrence of signs 
and symp^ms of localited peritonitis. Second course of penicillin then given over a period of 
:a flays. Temperature again fell to normal and signs of pcritomiis disappeared. Ten days 
alter patient had become afebrile, operation was performed and abscess containing several 
ounces of foul pus with Escherichia coli odor was found. Since systemic reaction had sub* 
sided and the mass was steadily decreasing in size, it Is probable that this mass would 
nave been absorbed spontaneously without surgical drainage. 


wfected wounds of patients receiving large 
doses of penicillin, the absence of tenderness of 
j mtra-abdominal masses, the absence of 
^ tissues overlying these masses, 
ine absence of paralytic ileus in the face of 
P^^^^lo^itis when adequate doses of 
penicUhn have been given for a few days, all 
thof tvf and the frequent observation 

not* temperature may be normal and the 
int well in the presence of a large 

_ra-abdominal mass, point to the fact that 
Escherichia coli but the gram positive 
are the chief offenders in perito- 
1 IS. If the cocci are controlled, the peritoni- 
^ i ^ controlled and the marvelous defensive 
•g ®“Sorptive mechanism of the peritoneum 
I j take care of the saprophytic or 
eakly pathogenic Escherichia coli infection, 
in Wounds, the defensive and absorptive ac- 
•on of the peritoneum is not available and, 
[^J*^cover, there is suture material, strangu- 
tissue, serum, and blood, in which 


Escherichia coli can grow. Even if it does not 
invade and cause a cellulitis, a wound infec- 
tion of low virulence is apt to develop. In- 
stead of being absorbed, as it might be in the 
peritoneal cavity, eventually it drains. This 
explains the persistence of a normal ex- 
pectancy of wound infections despite treat- 
ment with penicillin. 

In only i case in this series was an in- 
flammatory mass opened while it was still 
palpable. This patient had had 100,000 units 
of penicillin for 6 days and had been afebrile 
for II days. He had no symptoms, but a 
mass was still palpable. An interval appen- 
dectomy was advised and at operation, 4 or 5 
ounces of foul, fecal-smelling pus -was ob- 
tained and the general peritoneal cavity was 
extensively contaminated. Yet there was little 

systemic reaction and the temperature did not 

rise over lOo. Unfortunately, no culture was 
taken, but despite the fact that Escherichia 
coli must once have been present to produce 
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the odor, the patient had no systemic reaction 
and the mass was becoming smaller each day 
and probably would have resolved spon- 
taneously (Fig. 13). If sufficient penicillin is 
given to destroy the gram positive cocci, it 
would appear that the peritoneum can take 
care of the rest. 

SUlfilARY AND CONCLUSIONS 

1 . A group of 50 patients wth proved ap- 
pendiceal peritonitis treated by the adminis- 
tration of 100,000 units of penicillin every 2 
hours for several days is reported. 

2. There was but 1 death in this series and 
this did not occur as the direct result of perito- 
nitis but from thrombosis of the mesenteric 
vessels. 

3. In all cases of spreading peritonitis, the 
infection was controlled by penicillin. 

4. In all cases of localized peritonitis with 
or without formation of a mass, the infection 
was controlled and the mass eventually was 
absorbed. 

5. In no case was it necessary to drain an 
intra-abdominal abscess and so far as is 
known, there was no spontaneous drainage 
into the bowel. 

6. It is suggested that the mechanism of ac- 
tion of large doses of penicillin in mixed in- 
fections is against the virulent gram positive 
cocci. Escherichia coli is known to inactivate 
penicillin, hence large doses of pcnciflin must 
be given for long periods of lime if effective 
action against the cocci is to be obtained. 


7. It is further suggested that Escherichia 
coli in pure culture usually is of low virulence 
and that if the virulent gram positive cocci 
are controlled by chemotherap}', the peri- 
toneum is able to localize and eventually ab- 
sorb infections due to the remaining Es- 
cherichia coli. 


Note.— T o check tie in vitro resistance of miaed nil- 
tures to penicillin, a heavily seeded tS hour agar slant d 
staphylococci Strain N.R. RL 209 was washed with 1 
6 hour broth culture of Escherichia coli. This was djlulsd 
to make a faintly turbid suspension and 0 01 cubic centi- 
meter of this was used as the inoculum. 

After 24 hours’ fncubarion at 37 degrees smean 
made of all tubes and stained by Gram’s meloodlsrtUhif) 
It is apparent that concentrations of pemcillin of 0 e« 
unit per cubfc centimeter inhibited the sfaphylocoenis w 
pure culture, but that concentrations of 0.312 unit per 
cubic centimeter were required to inhibit the staphyjKoc- 
cus in the presence of Escherichia coH. The bac«n«®ff 

was conducted by Mr. Alfred Reich of the Cleveland Ctoc. 

The above figures indicate that approsimately ? 
much penicilfin is required tocontroi staphylo«>e«*”j^ 
culture without Escherichia coli as w hen thes^phy'^^ 
is it» pure culture. This figure corresponds quite accutaieji 
with the increased dosage required to control , 

tions as compared with infecuons caused by gram p<«u 
cocci in pure culture. 
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TORSION OF THE SPERMATIC CORD 
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T orsion of the spermatic cord has 
been discussed and reported in the 
medical literature since 1840. Dela- 
siauve described the first clinic case. 
In Jlay, 1944, Ewert and Hoffman stated 
that the literature including June, 1943, re- 
vealed 489 cases of spermatic cord torsion. 
Many cases of torsion diagnosed at operation 
are never reported, hlany cases in ■which 
operation is not done remain undiagnosed and 
the result is aseptic necrosis and late atrophy. 
The literature indicates that this urological 
emergency is still not recognized sufiiciently 
early to save many of these testes by surgical 
intervention. In 80 reported cases 64 (80 per 
«nt) had been operated upon and in only 15 
(23.5 per cent) could the testis be saved by 
detorsion. In 49, or 76.5 per cent, of the cases 
orchiectomy had to be performed for testieu* 
lar aseptic necrosis. The remaining 16 (20 
per cent) cases showed that 5 had spontane- 
ously reduced themselves; in 3 the detorsion 
was accomplished by the patient; in 5 im- 
mediate surgery was refused and later follow- 
up showed complete atrophy; in 3 others the 
diagnosis of torsion can well be questioned. 

ETIOLOGY 

A great deal has been written about the 
etiology of torsion, but some factors still re- 
main obscure. In the absence of trauma there 
exists a congenital anomaly which predisposes 
to acute or recurrent torsion. Torsion of the 
spennatic chord may occur outside of the 
tunica vaginalis (extravaginal) or inside of the 
tunica vaginalis (intravaginal). Extravaginal 
torsion occurs more readily in undescended 
testes in the presence of trauma and is much 
less common. Lowsley and others deny the 
occurrence of extravaginal torsion and accept 
poly the case reported by Taylor in 1897. The 
intravaginal type of torsion is most common 

rrom the Surgical Branch. Urologic Subsection. Bushnell Cen* 

Hospital. Brigham City, Utah. 


and may occur in undescended and descended 
testes alike. E.visting anomalies predisposing 
to intravaginal torsion arc: imperfect descent, 
absent or long mcsorchium, absent or long 
gubcrnaculum, high investment of tlic tunica 
vaginalis, intravaginal insertion ol’ cremas- 
teric muscle, and redundant scrotum. In ad- 
dition, the vascular pedicle docs not enter the 
testis through the body but rather through 
the upper pole. With such an anomalous 
“cherry stem” vascular pedicle, an absent 
mcsorchium and high investment of the tuni- 
ca, wc have a perfect anlagc for intravaginal 
torsion of the spermatic cord. Muschal has 
demonstrated cremasteric fibers inside of the 
tunica vaginalis which he believes under the 
right conditions arc responsible for tension. 
Indirect muscular exertion and trauma fre- 
quently precede torsion. There arc other 
cases, however, .such as those occurring during 
sleep, in which the exciting factor still remains 
obscure. The scrotal structure which precipi- 
tates torsion is the contraction or segmental 
contraction of the cremasteric muscle. 

This condition may occur at any age; Ilcg- 
ncr and Postma and Langley reported in- 
guinal torsion in 4 months old infants and 
O’Conor reported one in a man 68 . The ma- 
jority occur before the 20th year. 0 Conor in 
124 cases found the average 13.3 years, and 
Abeshouse in 35 ° cases the average age 17.7 
years, Clute states that 47 cent occur be- 
tween the ages of 15 and 25. Ewert and Abes- 
house report that the ^’Sht ^nd Jeft sides are 

equally involved. Twenty-six cases of bi- 

lateral spermatic been re- 

corded. Scudder reported that about one-Jialf 
(47 per cent) occur in undescendetl testes, 

SYMPTOMS 

The histoiy of acute pain i„ 

the testis of a patient 
urinary tract infection should lea^ ^ ^ 
pect an acute torsion of the cord. 
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Fig 2. Case 2. The remaining testis in recurrent bi- 
Oalenil torsion is sutured with interrupted silk to the de- 
cadent scrotal fascia. 

'ascular constriction. In a patient in whom 
he artery as well as the vein has been sud- 
lenly occluded, the viability will be shorter 
ban if only the vein is primarily occluded. 
.Vhile manual detorsion is always possible 
vithout surgery, the technique is unsafe and 
hould be discarded. Surgical detorsion should 
ilways be followed by orchidopexy to preclude 
Subsequent attacks. Ormond’s case of a phy- 
iciau who practices manual detorsion for 1 2 
'ears without testicular atrophy is an excep- 
ion rather than the rule. Apparently this was 
I recurrent partial venous occlusion which 
ould be satisfactorily reduced. Cahen oper- 
ated upon a patient 12 hours after occlusion, 
ound testicular gangrene necessitating orchi- 
'ctomy. The practice of applying hot formen- 
ation after detorsion is a good index of testi- 
’ular viability. Surgical intervention within 
• j hours will save the majority of acute tor- 
ions, but Birdsall states “in the majority of 
ases in which the diagnosis has been made 
ally and the testicle found to be viable and 
ctorsion performed, the testicle has undcr- 
one atrophy.” Occasionally the strangu- 
ited tissue becomes infected resulting in 
angrene- 

' In chronic recurrent cases the simple fixa- 
!on of the lower pole of the testis to the de- 
endent tunica vaginalis (Fig. 2) and fasciae 
'ill obviate subsequent acute attacks and 
angrenc. In all bilateral cases, the mate 
nould be treated by fixation. Campbell has 
sed the Jaboulay operation for the fixation 
’ the opposite testis. In this technique the 
mica vaginalis is everted to prevent a hydro- 
:le, and the testis is anchored to the scrotum, 
j CASE REPORTS 

:Case I. R.B., aged 20 years, while home on an 
i'crseas furlough on April 0 , 1943, was suddenly 
ized during sleep with severe pain in the left testis. 
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Fig. 3, Case I. R.B., aged 20 years, shows iX clockwise 
turns to left producing aseptic gangrene of the testis. This 
patient went through several Southwest Tacilic campaigns 
out not until he arrived home on an overseas furlough did 
he experience an acute torsion of the spermatic cord. 


Within 2 hours the testis began to swell ami alocjl 
physician was called. He admitted sevenl rtnsi 
sex exposures but denied any evidence of urtihri! 
discharge or history of venereal disease, 
of gonorrheal epididymitis was made and he its 
treated unsuccessfully with oral sulfonamidrt On 
admission to Bushnell on May q, 1945, etaniinaiioa 
rev'ealcd a slightly enlarged, firm, left teslis arl 
epididymis. The testis compared to the right 'cimrd 
somewhat fixed within the upper scrotum. The tr- 
mainder of the phj'sical examination, x-ra.vs, ar.ii 
laboratorj' tests were negative and nonconfn'buior). 
A diagnosis of suppurative epididymitis was mile 
and exploration on May 10, 1943, revealed marled 
pcritesticular adhesions making delivery dilTicult. 
The mobilized testis was firm and irregular. The 
tunica vaginalis was opened and an intravapnil 
twist of ifi clockwise turns was noted at the upi-er 
pole (Fig. 3). The tunica vaginalis was pale, fibrous 
and slightly adherent to the tunica albuginea. In- 
cision of the testis revealed testicular necrosis and a 
hemorrhagic distended epididymis. There was no 
bleeding. Removal of the cord and testis was carried 
out. The pathologic report showed aseptic necroi; 
and hemorrhage involving the entire testis ami epi- 
didymis (Fig. 4). Following recover}- patient w« 
returned to duty. 

It IS interesting that this patient tras lortu- 
nate to go through many front line battlw 
unscathed and while at home in bed on an 
overseas furlough he suffered an acute undi- 
agnosed lesion resulting in loss of one Icstis- 




RIBA, SCIIMIDLAPP: TORSION OF SPERMATIC CORD 


167 


Case 2. C.M., aged 22 years, gave a history of 
testicular injury at the age of 8 years. For the past 
14 years he has had recurrent attacks of pain in each 
testicle, each attack lasting for i to 4 days. At 9:30 
a.m.on July 1, 1943, he developed acute pain in the 
left testis. Later he developed pain in the left abdo- 
men and swelling of the testicle. He was admitted 
to the station hospital and given morphine for per- 
sistent pain. After 4 weeks of symptomatic treat- 
ment he was transferred and admitted to Bushnell 
on July 28, 1943, with a diagnosis of orchitis. Ex- 
amination revealed the right testis and epididymis 
to be normal. The left was enlarged 1 yi times, hard, 
smooth, but not tender. There was slight enlarge- 
ment of the left vas deferens and a small palpable 
nodule over the left pubic bone. The prostate and 
seminal vesicles were normal. The abdomen re- 
vealed no abnormalities, but was sentitive to deep 
palpation in the left lower quadrant. X-ray studies 
of the urinary tract, chest, and scrotum revealed no 
abnormalities. The blood count, urinalysis, and 
serology were within normal limits. The prolan A 
test of the morning specimen of urine was negative. 
Diagnoses of chronic torsion of the left spermatic 
cord with necrosis and chronic right recurrent tor- 
sion of the right spermatic cord were made. On 
August 11, 1943, under spinal anesthesia, the left 
testicle was delivered through a low left inguinal 
incision. Marked fibrous adhesions were noted sur- 
rounding the testicular coverings. The tunica vag- 
inalis was yellowish-green and adherent to the 
tunica albuginea (Fig. 5). Upon dissection it was 
noted that the superior pole of the testicle presented 
a small, twisted, avascular pedicle with lyi clock- 
wise turns. The testicle was incised and there was 
no bleeding. The parenchyma was soft, putty-like, 
With a brown color. The left inguinal cord and testis 
were removed. The most dependent portion of the 
tight scrotal sac was incised so as to include the 
tunica vaginalis. The exposed albuginea was su- 
tured to the vaginalis and scrotal fascia with inter- 
rupted black silk (Fig. 2). Both incisions were 
closed with silk without drainage. The patient made 
an uneventful recovery and rvas returned (o full 
military duty. 

Case of bilateral chronic recurrent torsion 
for 14 years which finally resulted in the loss 
of one testis. Bilateral orchidopexy should 
have been carried out many years before. 


Case 3. j.j.^ aged 23 years, 2 hours following 
mtercourse with an Alaskan Eskimo de- 
severe pain and swelling of the right testicle, 
h "°^Phal he was treated for acute epididymitis 
'‘5 sulfonamides. The swelling and soreness 
Dsidecl after 18 days, but some induration re- 
T).’'’ , remained well for 1)4 years and in 
the tenderness and swelling re- 
ap again treated in the hospital for 

, ^ . j^P'didymitis. After 26 days, the swelling again 
sided, but the right testis remained firmer than 



I-lg. 3. Case 2 C.M., aged 22 years, aseptic necrosis of 
the left testis 6 u eeks after acute torsion showing avascular 
dark brown putty-like testicular parenchyma. 

the left. He was returned to the continental United 
States with a diagnosis of neoplasm. On April 10, 
X944, he was transferred to Bushnell. Examination 
of the urinary tract was entirely negative and the 
findings were limited to the scrotum. The tight tes- 
tis was smaller than its fellow and appeared rubbery 
hard and retracted into the external ring (Fig. i). 
The left testis and epididymis were normal. The 
prostate and its secretion were normal, the urine was 
grossly clear. Laboratory examination of the urine, 
blood, and serology revealed no abnormalities. The 
prolan A test of the morning urine was negative. 
Preoperative diagnosis of chronic torsion of the right 
spermatic cord was made. On ^\pril 14, 1944 under 
local anesthesia, the right inguinal cord and upper 
scrotum were exposed. The testicular coverings 
were markedly adherent making deliver>’’ of the 
testis difficult. The testicle was small and rubbery 
in consistency with a firm area on the superior an- 
terior pole representing the epididymis. The tunica 
vaginalis was very adherent and thin. Incision of 
the tunica albuginea revealed a greenish appearing 
testicle with a “cherry stem-like’’ pedicle. The ped- 
icle above the upper pole had one complete counter- 
clockwise turn, occluding the testicular blood supply. 
The cord was doubly clamped, ligated, and removed 
with the testis. Pathological e.xamination showed a 
torsion of the spermatic cord with chronic inllamma- 
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Fig. 6 Case 3. Four months after acute torsion of the 
right spermatic cortl the testis uas small and on section 
showed an avascular greenish appearing parenchyma with 
a "cherry stem-like” pedicle. 

tion and infarction of the right testicle and epididy- 
mis. Patient was returned to duty. 


ing all the structures around the left testicle IViti 
sharp dissection, the testis was delivered and onenL- 
ot the tunica vaginalis showed aseptic necrois The 
vascular pedicle was anomalous, tnistcd cloct- 
Wise ^rn and attached to the upper pole of ite te<. 
t!S. The entire mass including the left spcncj* 
cord was removed. The microscopic sections shoitd 
old and recent thrombi involving arteries and veb 
of the spermatic cord with aseptic necrosis of l!ic 
left testis and epididymis. The wound heaied p'r 
prtmam. The right testicle has remained normal. 

This patient has a complete paraplegia, bat 
contractions of the cremasteric muscle are 
preserved and occur while the patient bs 
“abdominal spasms.” This is the first record- 
ed case of torsion occurring in a total pan- 
plegia and suggests segmental cremasteric 
contractions. Acute torsion was not con- 
sidered in the difTerentia! diagnosis on the 
first visit. 


The sudden onset of acute testicular pain 
2 hours following intercourse, in the absence 
of infection, should have suggested an acute 
torsion and immediate surgery. 

Case 4. M.T., aged a years, in October, i()44, 
received a gunshot wound injuring the spinal cord at 
the level of sUth dorsal \-ertebra, resulting in im- 
mediate paralysis below that level He received 
symptomatic treatment, and tidal drainage was be- 
gun with an indwelling urethral catheter. He was 
admitted to BushncK on January i, 194$, with a 
diagnosis of transv-ersc myelitis, resulting in com- 
plete bowel, bladder, and leg paralj’sis. This patient 
was seen by the urologic service the first time on the 
day of admission and a well functioning urethral 
catheter was noted. The urine was cloudy and the 
original cultures showed diphtheroids, protcus, and 
Gram positive cocci unidentified. The cystometro- 
gram made on February 7, 1945, showed a capacity 
of 450 cubic centimeters and a maximum voluntary 
pressure of S6 centimeters of water. On March 30, 
IQ45, many bladder concretions were removed 
through a panendoscopic sheath. On May 26, 1943, 
he was seen again on account of swelling of the left 
scrotal sac. The left scrotal sac was red, swollen, but 
only slightly lender. The left vas deferens seemed 
indurated above the swelling. The indwelling cathe- 
ter and tidal drainage were working well Acute 
tionvcncKUl epididymitis ivas diagnosed and sulfa- 
diazine, I gram four limes daily, and |>cnicillm 23,000 
units, every 3 hours were initiated. This treatment 
was continued for 13 days without noticeable im- 
provement. On June 13, 194S» e.xplorafion ^ the 
left scrotal contents was carried out under intra- 
venous pcntothal anesthesia. The testis was deliv- 
ered with difliculty due to fibrous adhesions involv- 


Case s. H.B., Negro, aged 20 years, had sffellr.t 
and pain in the left scrotal sac in 1941 which la^tra 
for I day. Ife had a similar attack in iqj,t 
walking to work. An attack 0/ acute jonerrbri is 
1943 was cleared in 2 weeks without coraplicalioM. 
While lying down on an island overseas on May 
194S. he experienced an acute excruciating patn ifl 
the left scrotal sac followed by swelling. He nai 
admitted to the station hospital and ifeatmeni in 
acute epididymitis was begun. He failed to impfo« 
and was transferred to Hawaii and admitted to tf» 
318th General Hospital on June, 8, 1945. Admwwt 
examination revealed the left testis three timfl tri 
size of the right, smooth, firm, and nhal 
be an indurated epididymis. The sUn overlying iw 
left scrotal contents was definitely adherent ante 
riorly. Intravenous pyelograms and chest film 
normal. The urine was clear and negative wr a 
berclc bacilli, The tuberculin skin lest showea n 
positive. The administration of 200,000 
penicillin failed to reduce the swelling. L r 
torsion was now suspected. On July 5, 
ploration of the left scrotal contents reveakfi marie 
pcritcsticular adhesions, iniravaginai 
counterdockwisc turn, “cherry stem’ ‘ . 

iclc and yellow -green tunicac. Incision ol l _ 
showed no bleeding. The testiefe and con ' . 

moved. The microscopic sections flowed 
aseptic necrosis of the testicle and vp‘d«> ^ 
to spermatic cord torsion. Following the p« 
recovery was uneventful. 

Acute torsion occurring in a soUict undi 
fire resulting in an improper immediate 01 , 
nosis, neglect, and loss of one testjc e. 
correct diagnosis should have been 5 U'P« 
from the history (C.J.S.). 
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SUMMAR-Y 

An anomaly of the testicular attachments 
and the vascular pedicle is necessary for tor- 
sion of the cord to take place. The precipi- 
tating factors are the intravaginal and extra- 
vaginal fibers of the cremasteric muscle. 
Muschat has shown that, when the tunica 
vaginalis abnormally invests and encircles the 
entire epididymis, the testis and epidydymis 
will not be attached to the scrotal wall. In 
these cases the testicular blood supply enters 
the upper pole. A polar pedicle with a high 
investment and a relaxed tunica is an ideal 
anomaly for an acute torsion. Why and how 
the contractions of the cremasteric muscles 
are initiated is still not well understood. It is 
understandable how muscular effort, direct 
or indirect, may influence its contractions but 
it is less understandable when torsion occurs 
during periods of physical relaxation or sleep. 

It is of unusual interest to note the case of 
acute torsion in complete transverse myelitis 
(Case 4). Segmental cremasteric muscle con- 
tractions of the lateral and median fibers may 
be observed in this patient’s scrotum. In the 
presence of an anomalous testicular pedicle 
unco-ordinated segmental spasms and con- 
tractions of the cremasteric muscles could 
readily precipitate and maintain an acute 
spermatic cord torsion until tissue edema and 
swelling supervene. Goodrich suggested the 
counterepin of the testis was an important 
factor in acute torsion. This seems, in part, 
to be the modus operandi, as only a few cases 
' ^^dergo spontaneous detorsion. In cases of 
mild recurrent torsion there is only sufficient 
testicular mobility to cause passive congestion 
and pain. These mild cases may reduce them- 
i or are reduced by the patient. 

j record in the management of spermatic 
' torsion leaves much to be desired. The 
early sign^ ^nd symptoms are still unrccog- 
‘ and ignored. Masterly inaction instead 
^ 0 immediate surgery still results -in the loss 
! ° IS per cent of the testicles in patients oper- 
, ^ upon late. If in the differential diagnosis 
every inguinal and scrotal swelling charac- 
by severe sudden pain, torsion were 
' many more cases would be diag- 

'( ^^dy. The history itself many times 

I Sgests the correct diagnosis. Acute testicu- 


lar pain following any conceivable type of 
muscular exertion, work or play, should for- 
ever raise the question of torsion in the e.x- 
aminer’s mind. Torsion occurring during 
sleep should be more widely recognized and 
followed by prompt surgical exploration. In 
all fairness, the fault is not always on the side 
of medical attendants. Parents and patients 
refuse early surgery in approximately 15 per 
cent of cases. 

Many testicles could be saved if we would 
explore a few cases of acute epididymitis for a 
mistaken torsion rather than treat the major- 
ity of acute torsions conservatively as epidi- 
dymitis. Acute epididymitis treated surgically 
usually recovers while torsion treated by in- 
action and conservatism will result in fibrosis 
and complete testicular atrophy. 


CONCLUSIONS 


1. Acute torsion of the spermatic cord is 
frequently undiagnosed, and after its occur- 
rence only I in 5 testes are saved. 

2. Intravaginal torsion in descended tes- 
ticle occurs when an anomaly of the testicular 
attachments and pedicle is present, precipi- 
tated by segmental contraction of the cre- 
masteric muscle. 

3. Chronic torsions of the spermatic cord 
should be anchored surgically to the depend- 
ent scrotum before the acute emergency 
occurs. 

4. Acute torsion operated upon immedi- 
ately or within 8 hours will usually result in a 
viable organ. 
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EXPERIMENTAL STUDY ON LIVER FUNCTION TESTS 

CARLOS A. TANTURI, JUAN F, CANEPA. RICARDO BAY. and ROBERTO F. BANFI, 
Buenos Aires, Ai^endna 


T here is at present a tendency to 
perform simultaneously several tests 
of liver function and to repeat them 
during the course of an illness since 
this is the only way of obtaining fairly accu- 
rate data concerning the functional state of 
the organ. 'This tendency, perfectly justified 
by the studies of experimental hepatic path- 
ology and recently confirmed by studies with 
patients (24, 25, 26, 28, 30, 35), is based on the 
■ following facts : 

I. The liver is characterized by its multiple 
functional activities and these may be vari- 
ously affected by a certain type of lesion. Thus 
“the employment of a number of tests in dif- 
ferent phases of the disease will lead to a 
satisfactory appraisal of the physiologic status 
of the organ” (23). 

2. “The hepatic function varies not only 
from day to day but from hour to hour” (Ivy). 
In this statement are implied the concepts of 
duration of illness and of hepatic regeneration. 
^ The time element (duration of illness) is Im- 
- portant as regards hepatic regeneration. The 
liver’s great capacity for regeneration is a fac- 
; tor that limits the use of liver function tests. 
1 ‘Unless the hepatic injury be extensive and 
^ rapid the simultaneous incidence of regenera- 
; tive processes can compensate and oversha- 
( dow the destructive effect of the pathological 
! processes” (21). We were able to confirm this 
; assertion (4, 5). 

{ . 3 - A dose interrelation exists among the 
I intrahepatic and extrahepatic (biliary tract) 
■ pathological processes. Snell and Magath 
' P^^ted out accurately that clinically a gross 
biliary obstruction does not exist 
' ^‘Ihout injury of the hepatic parenchyma, nor 
I pure form of jaundice without injury or ob- 
! the finer bile ducts or canaliculi. 

I nis fact must be taken into account when the 
I purpose of liver function tests is that of ob- 

1 ^boratory of Experimental Patholojjy and Surgery, 

[ of Uuenos Aires, Argentina. 


taining data for the differential diagnosis of 
jaundice. 

As Ivy (21) has pointed out, the purposes of 
performing liver function tests can be sum- 
marized in three main objectives: (a) to estab- 
lish whether or not a hepatic disturbance 
exists, (b) to establish a prognosis of the 
disturbance and to aid in determining the 
surgical risk, (c) to determine the differential 
diagnosis of jaundice. 

Drill and Ivy (14) made a comparative ex- 
perimental study of five liver function tests. 
They used dogs to which they administered 
twice a week small doses of carbontetrachlor- 
ide, a hepatotoxic drug. The purpose of their 
study was to investigate the comparative sen- 
sitivity of the tests in three respects; (a) capac- 
ity to discover the hepatic damage, (b) con- 
tinued validity of the tests as the administra- 
tion of carbontetrachloridc was prolonged, 
and as well (c) the existence of association or 
dissociation among the several liver function 
tests. 

With an almost similar purpose we, coinci- 
dentally and independently, have made a 
comparative experimental study of the pro- 
thrombin concentration of plasma, the bili- 
rubinemia, and the acid and alkaline phos- 
phatase activity of the serum of dogs in which 
different degrees of hepatic damage were pro- 
duced: (a) by chloroform anesthesia, (b) by 
cholecystectomy and ligation of the common 
duct, and (c) by cholecystectomy. Cholecys- 
tectomy alone was chosen as a procedure that 
produces, in dogs, modifications of the phos- 
phatasemia not attributable merely to a post- 
operative reaction but apparently due to a 
determined though slight degree of biliary 
insufficiency (12). 

METHODS 

I. Chloroform anesthesia. Normal dogs 
which had been fasted for 3 days (water at 
will) were used. They were subjected to a 
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according to the average of results obtained 
from normal dogs. 

RESULTS 

1. Chloroform anesthesia. From Table I and 
Charts i and 2 it can be seen that: 

a. Increase in alkaline phosphatase and dc* 
wease in prothrombincmia are more sensitive 
indices than is bilirubinemia in detecting the 
hepatic damage produced by chloroform 
anesthesia. 

^>Toprothrombinemla is an earlier index 
of hepatic damage than is hjperphosphatasc- 
nua. It reaches its maximum during the 24 to 
48 hours following the anesthesia while the 
highest value of the phosphatasemia is re* 
corded between 48 and 120 hours following 
the anesthesia. 

c. At the 5th day (or at most, the 6th) the 
prothrombinemia has reverted to its normal 
value while the phosphatasemia remains above 
he normal level until the 10th to the 13th 
day. 

d. The value of the bilirubinemia is not 
peatly modified, ascending slightly and reach- 

between 24 and 48 hours, 
no then reverting to normal. Compared W’ith 
prothrombinemia, bilirubinemia gives no in- 
ormation regarding the severity of damage. 

2. Cholecystectomy and ligation of the com- 
yn duct. Tables H and III, and Charts 3, 

and 5 show that: 



a. The increase in serum alkaline phos- 
phatase is greater than that in the experi- 
ments of chloroform intoxication (one hundred 
and fifty times the normal initial level). 
Fifteen hours after operation the increase is 
very pronounced, but the maximum value is 
reached at some point between the 4th and 
94th day. Then an irregular and constant de- 
cline begins which lasts until the death of the 
animal. This decrease may reach a value 
smaller than the initial increase, but is always 
above the normal Icv’cl. 

b. The acid phosphatase activity parallels 
the alkaline but to a lesser extent. This in- 
crease is slightly greater than in the case of 
chloroform intoxication. 

c. Bilirubin increases after the ligation of 
the common duct. The maximum concentra- 
tion is obtained between the 4th and the 52d 
day following operation. Afterward it stabil- 
izes at a level slightly above the normal. In 
one c-xperiment (Dog 375, Chart 5) a sudden 
decrease to a o level can be observed. The 
autopsy findings revealed a spontaneous rup- 
ture of the biliary passages. 

d. Prothrombinemia is late in revealing 
hepatic damage due to obstruction; only at 
the final period of the experiment is its value 
consistently low. 

j. Cholecystectomy. Table IV shows: 

a. The alkaline phosphatase increases in the 
cholecystectomized dogs; the increase is great- 
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is an important source of this enzyme. It is 
almost certain that the alkaline phosphatase 
excreted in the bile is of hepatic origin (15, 17). 

Drill and associates (13) claim that the in- 
crease of the alkaline phosphatase activity of 


TABLE n, — RESULTS, CHOLECYSTECTOMY 
AND LIGATION OF COMMON DUCT 
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serum accompanying the hepatic lesions is 
related to an alkaline phosphatase normally 
present in the blood in very small quantities 
and this might be the alkaline phosphatase II, 
which was extracted from the liver tissue by 
Cloetens. 

Kabath obtained the release of the enzyme 
through cellular autolysis. Sharnofl, Lisa, and 
Riedel assert that the injured cells release 
phosphatase into the blood; consequently the 
degree of the injury regulates the enzyme level 
reached in the blood. Any agent able to pro- 
duce necrosis or necrobiosis of the hepatic cells 
of the middle of the lobule (which contain 
phosphatase and apparently arc the earlier 
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its variations closely indicate the course of 
the injury as well as the reactive capacity of 
the liver. As has been said, phosphatasemia 
persisted at a high level even after prothrom- 
binemia had reached its normal value and the 
high level was not the expression of a lesion in 
activity but in regression. 

We have mentioned that the highest values 
of phosphatasemia are obtained in experi- 
mental extrahepatic biliary obstruction. It 
seems that phosphatasemia is a very sensitive 
index of biliary obstruction, either intrahe- 
patic or extrahepatic, if the experimental re- 
sults of ligation of the common duct and those 
of cholecystectomy are compared. 

In extrahepatic biliary obstruction there are 
two factors to be considered: (a) the pouring 
off of bile (which contains the phosphatase 
secreted by the uninjured cells of the liver as 
well as other elements) intb the blood stream; 
(b) the release of phosphatase directly into 
the blood by the injured cells. This explains 
the highest values of bilirubinemia and phos- 
phatasemia found In this instance. The bile 
pigments are excreted through the kidneys, 
and this e.xcretion accounts for the steady 
blood level that follows the initial increase 
(dogs 362 and 379) e.xccpt when a rupture of 
the biliary tract (dog 375) suddenly dropped 
Jt to a o level. On the contrary the kidney is 
impermeable to phosphatase (17) and this 
persists at a high level in the blood nearly 
until the end of the experiment when the 
hepatic damage is severe and the hepatic in- 
sufficiency is at its height as is revealed by the 
marked hjpoprothrombinemia. It is probable 
that at this moment the liver cells are deprived 
of phosphatase though its lysis does not in- 
crease the enzyme level in the blood (31). 

In c.xperimental biliary obstruction pro- 
dirombincmia is late in denoting the hepatic 
damage; only in the final period of the experi- 
ipcnt is its value really low. These results con- 
firm our earlier experiments (4) on c.xpcri- 
mcntal biliarj' obstruction in which it had 
been shown that prothrombincmia docs not 
suffer significant variations (hemorrhagic 
levels) during the survival period of the ani- 
J^al. and tluat the hypoprothrombineniia and 
"tniorrhagic tendency observed in the clinical 
casc-s of obstructive Jaundice are due to the 


injury of the hepatic cells, which complicates 
or follows the biliary obstruction, and is not 
due to the mechanical disturbance of the intra- 
hepatic biliary stasis. 

Special mention of the behavior of the acid 
phosphatase is necessary. In experimental 
biliary obstruction acid phosphatase does not 
vary in the same magnitude as does the alka- 
line; however, it increases and this increase is 
slightly higher than that observ'ed in the 
chloroform experiments. In experimental bili- 
ary obstruction acid phosphatasemia parallels 
alkaline phosphatasemia variations although 
in a much smaller proportion. No c.xplanation 
of this fact can be offered based on our present 
knowledge. 

The results of the c.xpcrimcnts of cholecys- 
tectomy revives the problem of cholecystec- 
tomy and dilatation of biliary ducts and 
hepatitis (7). 

Cantarow (10) reported that cholecystec- 
tomy in man temporarily decreases the brom- 
sulfalcin c.xcrction when the test is performed 
24 hours following operation. Bergh (7) did 
not find functional hepatic changes in chole- 
cystectomized dogs from i week to 15 months 
following operation; they used the bromsulfa- 
Icin at a dose of 2 milligrams per kilogram of 
body weight, the van den Bergh reaction and 
the icterus index as liver function tests. As it 
was recently shown that the bromsulfalcin 
test at a dose of 5 milligram per kilogram body 
weight is a more sensitive index, and that 
phosphatasemia is also a very sensitive index 
of the hepatic injury (14) Drill, Annegers and 
I\y (12) rcstudied the cffccts'of cholecystec- 
tomy on the hepatic function in dogs by 
means of both tests. Ten of 12 cholecy.stcc- 
lomizcd dogs showed an increased phos{)ha- 
tasemia following the operation and in 9 of 
them this increase la.sled as long as 70 d.ays— 
the entire period of obserx’ation. Four of these 
10 dogs showed an increased bromsulfalcin 
retention. Drill, Annegers, and I\y exjfiain 
the hyi>erphosphatascmia observed following 
choIcc>-stectomy in dogs on the basis of the 
experimental finding that cholecystectomy 
produces a dilatation of the bile ducts (7) and 
an incompelcncy of the sphincter of Oddi 
which j>crnnts transmission of the intraduo- 
dcnal pressure into the biliary tract (20). They 
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were not surprised by the long lasting in- 
creased phosphatasemia after choIcQ^tec- 
lomy though they considered it to be a sensi- 
tive index of the slight functional biliary 
obstruction connected with the dilatation of 
the intrahepatic bile duels. 

Our results confirm those of Drill {12) con- 
cerning the increase of the blood alkaline 
phosphatase following cholecystectomy in 
dogs. Although our studies were performed on 
only 2 dogs, the results closely coincide and 
warrant definite conclusions. However, in our 
animals the phosphatasemia returned to 
normal at an earlier period. This return to 
normal cannot be explained nor can the 
mechanism by which the functional changes 
of the intracanalicular pressure causes the 
phosphatasemia to rise. 

The bilirubinemia docs not change follow- 
ing cholecystectomy in dogs and this is not 
surprising if the great excretory capacity of 
the liver for bilirubin is recalled. Moreover, 
the increase of phosphatasemia is not neces- 
sarily associated witn jaundice (15), and this 
is clearly shown In our cholecystectomy and 
chloroform experiments. These emphasize the 
concept of the existence of hepatic injuries 
which are not revealed by variations of the 
bilirubinemia. 

Our comparative results show the existence 
of liver function tests which are very sensitive 
in their capacity to detect the hepatic damage, 
the course of the lesion, the reactive capacity 
of the liver, and the minimal biliary ob- 
struction. 

We have not attempted to evaluate the 
different tests as aids in determining the dif- 
ferential diagnosis of jaundice because, as is 
known, the dog is not an experimental subject 
for that purpose since he requires very wten- 
sive and severe hepatic damage or a total 
biliary obstruction to produce a degree of 
jaundice of certain intensity. However, this 
does not nullify the value of the results ob- 
tained from the comparative study of the bili- 
rubinemia with the other tests. 

In spite of the limitations imposed by the 
fact that it is not always possible to apply the 
results of animal experimentation to the 
human, our experiments demonstrate that; 
(i) prothrombinemia is more sensitiw than 


phosphatasemia in detecting cellular hepatic 
lesions, the course of the lesion, and Ihe reac- 
tive capacity of the li^'er against injurj-; 
(2) phosphatasemia is more sensitiw thans 
prothrombinemia in delecting the nunimal 
biliary obstruction, i.e. one wbidi could he 
designated as functional biliary ohlrtKlm. 
These statements apparently suggest the idri 
of the existence of a dissociation of Ihe iiw 
function tests which obviously implies the 
concept of a dissociation of the functions oi 
the liver (metabolic and excretory). Thisisnot 
erroneous so far as it is concerned with tfie 
reserve power of the liver. However, in acc^l- 
ing this idea one is forced to consider tk 
existence of a systematized pathologic ^td- 
ogy of the liver (pure forms of cellrisr iejun' 
and pure forms of canalicular injur)') which, 
as is known, does not agree with the ciinkal 
reality. 

The evidence points out that a given degr« 
of hepatic injury does not equally alTcct tk 
different functional activities of the liver in * 
quantitative manner, and, in order to gain 
knowledge of the course of any kind of hqiaw 
damage, it is necessary to perform a series 
difierent liver function tests. Therefore, i ^ 
above concept should be replaced by the coo 
cept of quantity of injured parenchma « . 
that of lesser or greater sensitivity of the li 


function tests. , , u . il-p 

Despite the concept brought out by 
experimental hepatic pathology that a 
mal quantity of healthy liver « 

accomplish some functional 
normally, the analysis of our 1 .pfo- 
mg tke liver ar <r Me, 5;^' ‘S of 
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mia and an increase of the alkaline phospha- 
tase in the blood. The decrease in the pro- 
thrombin concentration precedes the hyper- 
phosphatasemia and it reaches its maximum 
during the 24 to 48 hours following the anes- 
thesia, while the highest value of the phos- 
phatasemia is recorded between 48 and 120 
hours following the anesthesia. By the 5th or 
the 6th day the prothrombinemia has reverted 
to its normal value while the phosphatasemia 
remains above the normal level until the loth 
to 13th day. 

The value of the biUrubinemia is not greatly 
modified, ascending slightly and reaching its 
maximum- between 24 to 48 hours and then 
reverting to normal. 

All these changes are closely related to the 
degree of the hepatic injury produced by 
chloroform. 

2. Cholecystectomy and ligation, of the 
common duct produce in the dog an increase 
of the serum alkaline phosphatase greater than 
in the experiments of chloroform intoxication 
(150 times the normal initial level). Fifteen 
hours following the operation the increase is 
very pronounced but the maximum value is 
reached at the end of a variable period which 
oscillates between the 4th and the 94th day. 
Then an irregular but constant decline begins 
and this decline lasts until the death of the 
animal. 

The acid phosphatase activity parallels the 
alkaline but not in the same proportion. This 
increase is slightly greater than in the chloro- 
form intoxication. 

The prothrombinemia is late in revealing 
the hepatic damage due to the obstruction; 
only in the final period of the experiment is its 
Value consistently low. 

^ The biUrubinemia increases after the liga- 
tion of the common duct. The maximal con- 
centration is obtained between the 4th and 
the 52nd day following the operation. After- 
ward it stabilizes at a level slightly above the 
normal. 

3 - Cholecystectomy alone produces an in- 
crease of the alkaline phosphatase; the in- 
crease is greater than in the chloroform ex- 
periments but less than in the experimental 
huiary obstruction. The maximum level is 
observed between the loth and the i6th day 


following the operation. Afterward a decline 
begins which reaches the normal level at the 
end of the 50th day. 

The biUrubinemia does not suffer any 
variation. 

The prothrombinemia suffers very slight 
variations during the first 24 hours after the 
operation and it is not related to the chole- 
cystectomy itself. 

4. A comparative study of the results 
demonstrates that prothrombinemia is more 
sensitive than phosphatasemia in denoting the 
cellular hepatic lesion. The phosphatasemia is 
more sensitive than is prothombinemia in de- 
tecting minimal biliary obstruction; i.e. one 
which could be designated as a functional 
biliary obstruction. As the severity of the 
damage increases, both tests become abnormal. 
It is concluded that it is more reasonable to 
accept the concept of a quantitative associa- 
tion of the liver function tests rather than of 
qualitative dissociation of the liver’s functions. 
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SURGICAL TREATMENT OF PANCREATIC CYSTS 

RALPH ADAMS, M.D.. F.A.C.S., and RANDAL A. NISHIJIMA, M.D., Boston, Massachusetts 


P ANCREATIC cyst is a disease of in- 
frequent occurrence, although it is en- 
countered often enough to merit some 
consideration in regard to accurate 
diagnosis and effective treatment. A review 
of the accumulated clinical records reveals 
that this diagnosis has been made in only 9 
cases since the origin of the Lahey Clinic in 
1926 to October i, 1945. 

Pancreatic cysts are usually observed in 
patients in middle life. They have been found 
to be present, however, at an early age, i case 
being reported in a 5 month old child (5). 
According to several reports in the literature, 
the two sexes are affected with equal fre- 
quency. (6, 18). In the present series of 9 
cases there were 6 females and 3 males. The 
youngest was 18 and the eldest 71 years of age. 

Robson and Cammidge classified pancreatic 
cysts into the following groups : 

i. Jiefenlton cysls, which are lined with epi- 
thelium and are caused by obstruction in the 
pancreatic duct, smaller ducts, or acini. 

^ 2. Proliferation cysts, the result of prolifera- 
tion of glandular epithelium followed by an 
accumulation of fluid. These are tumor forma- 
tions (cystadenomas). 

3 ' Congenital cysts. 

4. Hemorrhagic cysls, secondary to necrosis 
and bleeding. 

5 - Hydatid cysts. 

6. Pseiidocysts, produced by trauma or de- 
generative changes of the interstitial tissue of 
the pancreas. These are distinguished from 
true cysts in that they are not within the sub- 
stance of the pancreas but outside it and usu- 
ally lie in the lesser omental sac. They have 
no epithelial lining. 

7 * Dermoid cysts (added by Judd, 12). 

A summary of the types of pancreatic cysts 
JJI'hich are found in this series is presented in 
Table I. 

In the earlier literature, trauma was fre- 
quently mentioned as the etiologic agent in 


NlSii™ ^^6 Department of Surgery, The Lahey 
“isaijima » fellow in Surgery. The Lahey Clime. 


Dr. 

181 


the production of pancreatic cysts (10, 16,17, 
23). No accurate estimation of the percentage 
of frequency with which trauma was a causa- 
tive factor can be made. In this group 0/ 
cases, history of trauma was elicited in only 
I case. 

More recently, the r 61 e of acute and chronic 
pancreatitis as the etiologic agent has been 
emphasized (12, 18). The pathogenesis is still 
undecided. It has been suggested that partial 
obstruction of the pancreatic ducts may lead 
to necrosis of the tissues by the pancreatic en- 
zymes (4, 24). Archibald believed that pan- 
creatitis may be the result of bile entering the 
pancreatic duct. In 3 cases of the present 
group, there was associated disease of the 
biliary tract. There was a previous history of 
jaundice in 3 of the cases. One patient had 
undergone elsewhere an exploratory laparot- 
omy for acute cholecystitis; in another case, 
cholecystostomy had been done previously. 
Gallstones were noted in 2 of these cases at 
operation (Table II). 

ANATOMY 

An anatomical study shows the pancreas 
lying in the epigastrium and left hypochon- 
drium in a retroperitoneal position, behind the 
serosal floor of the lesser omental sac, at the 
level of the first and second lumbar vertebrae. 
It is bounded posteriorly by the nonresilient 
posterior abdominal wall, and for this reason 
lesions of the pancreas are likely to extend 
forward in the direction of least resistance, 
and usually into the lesser sac. A diagram- 
matic sagittal section through the body of the 
pancreas demonstrates more clearly the various 
locations in which a pancreatic cyst may be 
found (Fig. i). 

The three most common locations occupied 
by pancreatic cysts are listed in order of fre- 
quency, according to Judd, Mattson, and Sla- 
horner (13). 

I. Cyst presenting between the stomach 
and transverse colon, and behind the gastro- 
colic ligament. 
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TABLE I.— TYPES OF PANCREATIC CYSTS 


Case 

StT 

Afit, 

years 

Typeofejst 

« 

F 1 

43 

Fapillary cysUdenocarcittoma 

* 

F 

71 

Pseudoeyst 

3 

F 

S8 

Hemorrhagic cyst 

* 

F 

39 

Pseudoeyst 

S 

M 1 

45 

Paeudocjrst 

6 

F 

SI 

Papillary eystadenoearciiKiina 

7 

F 

41 

Pseudoeyst 


M 

tS 

Pseudoeyst 


M 

3> 

Pseudoc>8t 


2. Cyst protruding into the lesser sac and 
presenting between the stomach and liver. 

3. Cyst lying between the layers of the 
mesocolon, either behind the transverse colon 
or below it. 

Rarely, these cysts may assume a position 
behind the descending colon, and may even 
descend into the pelvis. 

In this series, the pancreatic cyst presented 
between the stomach and liver in 2 cases; pos- 
terior to the stomach and pressing against the 
gastrohepatic omentum in 2 cases; along the 
lesser curvature of the duodenum in the head 
of the pancreas in 3 cases; along the lesser 
curvature of the stomach in i case, and at the 
root of the mesocolon in i case. 

DIAGNOSIS 

Pain is the most frequent symptom. It is 
usually experienced in the right hypochon- 
drium and epigastrium, and may be referred 


to the back. Its intensity varies from a dull 
ache to a fairly severe pain requiring sedation. 
Frequently there may be only s>mptoras of 
pressure on the neighboring organs, especially 
on the stomach, with anorexia and epigastric 
discomfort after meals, which may be accom- 
panied by nausea and vomiting and gaseous 
distention. 

The presence of an abdominal mass situated 
above the level of the umbilicus, usually in tie 
left hypochondrium, is the most helpful and 
reliable diagnostic sign. The surface of the 
cj^t is likely to be smooth, tense, and immo- 
bile, except for those cysts located in the tail 
of the pancreas. Unless such a mass is palpable 
or demonstrable by roentgenographic study, 
a diagnosis of pancreatic cj’st is difficult or 
impossible. _ . 

Roentgenologic examination is a major aid 
in the diagnosis of cysts of the pancreas. The 
presence of an enlarged duodenal loop, or a 
filling defect of the stomach, duodenurn, or 
transverse colon produced by an extriMic 
mass is evidence in support of a presumptive 
diagnosis of a pancreatic cyst. 

Since a pancreatic cyst may e.ttend into any 
part of the abdominal cavity, it 
tinguished from a distended gall bladder, 
omental or mesenteric cyst, hydronepnros s. 
a retroperitoneal tumor, an ovarian cyst, 
cysts or tumors of the liver. 

SURGICAL treatment 

There arc three established procedures to kc 
considered in the surgical treatmen 0 p 
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and drainage had ceased. There was no sign of dia- 
betes mellitus. On October 17, 1943, she died from a 
cerebrovascular accident. 

Case 3. A white female, aged 58, was seen in the 
clinic on May 18, 1943. For the past s years she had 
suffered from intermittent attacks of nausea. A 
roentgenogram taken by her physician was said to 
show a cyst of the liver. One week previously sharp 
pain occurred under the left scapula; the pain ex- 
tended to the right side. 

On physical examination, an irregular mass, which 
moved with respiration, was outlined just below the 
left costal margin. 

All laboratory studies were negative. 

An exploratory laparotomy was performed on 
June 14, 1943, by Dr. S. F. Marshall. A cyst about 
locentimeters in diameter was found extending from 
the body of the pancreas. It was located posterior to 
the stomach and extended upward against the gas- 
trohepatic omentum. A smaller cyst, 2 centimeters 
in diameter, was located posteriorly and attached to 
the posterior abdominal wall. These two cysts were 
excised. Two cigaret drains were placed in the area 
through a stab wound in the left flank. 

The pathologic report was hemorrhagic cyst with 
fibrous wall, probably the result of localized pan- 
creatitis. 

Follow-up examination on August 6, 1943, demon- 
strated mild diabetes. On November 29, 1943, aglu- 
wse^ tolerance test showed mild diabetes mellitus. 
Drainage had ceased on August 6, 1943. 

Case 4. A white female, aged 39, was seen at the 
dime on November 15, 1943. About 2 years pre- 
viously, cholecystostomy was performed elsewhere 
for attacks of right upper quadrant pain and vomit- 
ing. Many stones were removed from the gall 
bladder at that time. Mild jaundice was present be- 
fore that operation. Since then she had had one 
attack of pain over the right upper quadrant, which 
lasted for 2 weeks. There was no jaundice. 

Physical examination gave negative results. All 
laboratory studies were negative. A cholecyslogram 
showed an outline of the gall bladder containing 
several very small negative shadows. Roentgeno- 
grams taken after a barium meal and barium enema 
were normal. 

On January r4, 1944, operation was performed, by 
Dr. C. C. Engleman. A cyst, measuring about 2 
centimeters in diameter, was found at the root of the 
mesocolon. Several small gallstones were found in 
the gall bladder. The common bile duct was dilated 
and contained no stones. The cyst was located at 
the inferior border of the head of the pancreas. The 
pancreas was hard, and the capsule thickened, sug- 
gesting a previous attack of pancreatitis. The cyst 
wasexcised. Cholecystectomy and choledochostomy 
Were carried out. A cigaret drain was placed in the 
pancreatic area, and a Penrose drain placed in Mor- 
rison s pouch. 

The pathologic report was cyst, with fibrous wall. 

rollow-up examination on February 16, 1944, 

“Owed no drainage from the site of the pancreatic 


cyst. The patient has had no recurrence of symp- 
toms or cysts. 

Case 5. A white male, aged 45, was seen at the 
clinic on February 2, 1944. In 1939, laparotomy had 
been performed elsewhere for cholecystitis. The 
gall bladder was not removed. However, an appen- 
dectomy was done. Following this he had had ab- 
dominal pain intermittently. Three weeks previously 
he had had an attack of jaundice which lasted for 
3 days. He had lost 30 pounds in weight in 2 months. 

Physical examination gave negative results. All 
laboratory studies were negative except for a glucose 
tolerance test which was suggestive of diabetes mel- 
litus. A cholecystogram was negative. A roentgeno- 
gram taken after a barium meal showed an enlarge- 
ment of the duodenal loop with compression of the 
first portion of the duodenum. 

Operation was performed on March i, 1944, by 
Dr. Ralph Adams. A cyst about 6 centimeters in 
diameter W'as found arising from the head of the pan- 
creas and occupying a position in the curve of the 
duodenum. This cyst was anastomosed to the je- 
junum as described previously. 

The pathologic report was fibrosis and chronic 
inflammation. 

The patient was discharged on March 18, 1944, 
after an uneventful convalescence. He was seen on 
April 28, 1944, and at that time he had no symptoms 
of any distress. On May 5, 1944, a pstrointestinal 
roentgenologic study was done. This showed a de- 
crease in the size of the cyst, with no evidence of any 
barium in the cyst cavity. On August 15, 1945, 
another fluoroscopic and gastrointestinal roentgeno- 
gram again showed a decrease in the size of the cyst ; 
no barium entered the cyst. 

Case 6. A white female, aged 31, was seen at the 
clinic on May 22, 1945, complaining of epigastric dis- 
comfort for the past 3 years. The gnawing ache in 
her epigastrium was aggravated by eating. About 6 
months previously she noticed a mass in the left 
upper quadrant which steadily increased in size. 

Physical examination showed a mobile smooth 
mass in the left upper quadrant. All laboratory 
studies were negative. Fluoroscopy and gastrointes- 
tinal roentgenograms showed a deformity of the 
stomach produced by a large mass in the left upper 
quadrant. An intravenous pyelogram was normal. 

Operation was performed on June 23, i 94 S» by Dr. 
Ralph Adams. A large cyst, 12 centimeters in diam- 
eter, was found arising from the body of the pancreas. 
The stomach was displaced downward. The cyst 
contained many papillomatous masses, and frozen 
section showed it to be carcinomatous. Cystoje- 
juDostomy was performed as described previously. 

The pathologic report was papillary cystadeno- 
carcinoma. 

The patient made an uneventful convalescence 
and was discharged on July 15, i 94 S' She was seen 
in the clinic on August 15, :94s, and had no com- 
plaints. The mass was still palpable. Fluoroscopy 
and gastrointestinal roentgenograms showed the 
cyst with no barium entering it. 
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Some surgeons have objected to an anasto* 
mosis between the pancreatic cyst and the 
gastrointestinal tract in the l)elicf that the in- 
testinal contents may enter and lead either to 
suppuration or to an activation of the en- 
zymes in the true pancreatic cysts. They de- 
pended on the rcsorplive power of the gall 
bladder to remove the fluid produced by the 
c>*st. Walzcl performed a primary* anasto- 
mosis between the cyst and the gall bladder 
and, to prevent a reflux of bile, the cystic duct 
^yas ligated. 'J hc rationale for the cystic duct 
ligation is difiicult to understand. Ncuticr 
performed a similar oi>eration but did not 
ligate the cystic duct. .Meyer obtained satis- 
factory results using the lechniriuc of Neuller. 

SURGrC.\L PROCEDURE 

In i cases encountered in the clinic in the 
past 2 years, the patients were treated by 
doing a cyslojejunostomy. The results to date 
have lx?cn very satisfactory and the surgical 
procedure is describc<l IkjIow. 

Exposure of the pancreatic cyst is made 
either through the gastrocolic or the gastro- 
hepatic omentum. A rent is ma<lc in the meso- 
colon, through which a loop of jejunum alKmt 
35 centimeters from the ligament of Treitz is 
drawn. The jejunal serosa is 8uturc<l to the 
cyst wail with a row of interrupted silk su- 
tures. The cyst is then aspirated and an in- 
cision 2.5 centimeters in length is made in its 
wall. A similar parallel incision is made in the 
jejunum. A posterior layer of sutures unites 
the cyst lining with the intestinal mucosa. A 
row of interrupted Connell sutures is pKiccd, 
thus inverting the anterior avails of the cyst 
and jejunum. This is reinforced with another 
layer of interrupted silk sutures. Two sutures 
are placed at each angle to buttress the je- 
junum to the pancreas. A icjunojejunoslomy 
of the efferent and afferent loops is then made 
about 15 centimeters from the ligament of 
Treitz. 

CASE REPORTS 

Case t. A white female, aged 43 , was seen at the 
clinic on July 19, 19*7, because of soreness and pain 
over the right upper abdomen, which had been pres- 
ent since April 9, 19J7. This had persisted for several 
days and was not related to food intake. On May 9, 
1927, she began to have sharp pain over the same 


area, accom()anicd by nausea and vomiiinr nd 
morjihia was required for relief. On Jw 3 » 

mass apfx-arot in the left upper quadrant ’ * 

Uborator)- studies were negath-e. Fluoroscopc 
ciammation showed an extrinsic pressure def«tini 
the stomach, bet ween the antrumand media, ausia; 
an hour-glass deformity. The interpretatioa tis 
pancreatic tumor. 

O.n July 22, 1927, operation was peiioratd by 
Dr. r. JI. Lahey. The approach was made lbrc):;it 
the gastrohepatic omentum. A c>-5t about 7 cmti- 
inetcrs in diameter was found projecting fro-n tit 
b(>Jy of the pancreas. The cyst was opened, and the 
friable contents removed. The lining «is pii.“tfd 
with iixlinc, and a cigarrt ilrain inserted. The edg« 


of the cavil)' were sutured to the peritoneal edgn 
around the drain. 


The pathologic ri'|*orl was papillai)' c>-stad«»- 
carcinoma of the {lancreas. 

There was no ixrttopcralivc complication. The 
patient was discharged on the tenth diy with a dis- 
charging sinus 

Kollow-up cxaminalion of this patient shoneda 
small discharging sinus on .August 7, 1927. OnS<^ 
icmbcr II, 1927, there was no sign of diabetes ficl- 
tilus The patient slieil December it, I 9 >I. 
metastasis of this carcinoma. 

Case 2. \ white female, aged 71, came b t« 
clime c ‘ 


c on ^ptember 25, 1941, b«au$c of an abdoi^ 
inal mass of t years’ duration. She complamni n 


inai mass of t years’ duration, hhe compiwneo » 
occasional dull pain in the right upper quadrant w 
the aLxfomen which occurred after eating. She hsu 
had a short pcrwxt of jaundice about 4 >'ca« 
%'iously. In I9U she seas operated upon lor p*i- 
creatitis. The findings at this operation art n 
asTtiiable. 

Thysieal examination shoiml a ,i 

the upi>er abdomen, extending about J cenimie 
below the umbilicus. , . ..-.ir,.. 

Laboratory studies were negative- A PJ”’* 

Iroinicstinai roentgenologic examination sho" ' 
stomach to be displaced by an catragast 1 

lying along the f«scr curvature. An 

pyeiogram showetl displacement ol tneli 
this mass, with probable pn-ssurc on the 


Operation was performed September * 9 . 
Dr^S.r Marshall. -V "Sper- 


arsnail. .vcysia'o^ j .u.T,\vrerpet' 
diametm «a, foumi * if ihc smil 


tion of the stomach and one of the jj'gjg the 


bowTl. Four liters of iluid was remov-eU tto 
Cj-Sl. A stab wound ^ tnlsincisw'' 

will of the cyst was brought out ‘'’^“Sh T'n wis 
and sutured to the pcriloricuni ana j" , j 
likewise sutured to the skin with into the 

silk sutures. Twocigarctdrainp'cre p a^ 
interior of the cyst. Thegall bladder was sma 


scarred, and contained two ,g, 194'' 

'he patient was discharged drainage 


The patient was cliscliargeu drainage 

and was seen in the dime therwft . T^^ passer" 
continued until May 21, 194 *- J of the c>st 


vommuvv, umu ....r^nreOi 

onjuly 16, i9„ithcrcivasnoree«rrencco 
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SEVERE BURNS: CLINICAL FINDINGS WITH A 
SIMPLIFIED PLAN OF EARLY TREATMENT 


ROBERT ELMAN, M.D.. F.A,C.S.. C. R. MERRY, M.D,, CELSUS E. BEGUESSE, M.D., aiid 
RAPHAEL TISDALE, M.D., St. Louis, Missouri 


D espite the tremendous amount of 
I clinical and experimental study, 
much of it stimdated by the war, 
there is considerable confusion in 
the minds of many surgeons as to the pre- 
ferred method of immediate and early treat- 
ment when confronted by a serious thermal 
injury. The purpose of the present communi- 
cation is to describe the clinical findings 
following a plan of treatment reduced to its 
simplest details. It must be emphasized, how- 
ever, that no plan can take the place of careful 
clinical study of the individual case. Never- 
theless, the results obtained seem sufficiently 
good to suggest that therapy based on such a 
plan may be preferable to more intricate and 
complicated methods. The large literature on 
the treatment of burns will not be reviewed; it 
has been well done by Harkins and others. 


SELECTION or MATERIAL 

During the 2 year period of study 112 burn 
cases were considered severe enough to justify 
admission of the patient to the hospital. Only 
about half, or 55 cases, were selected for 
analysis. First, no case was included in which 
the patient did not arrive in the hospital 
^’ithin a few hours of injury and in whidi he 
did not remain in the hospital until full treat- 
nient was carried out. Second, in order to 
study only severe cases, all patients with 
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"burns involving less than 10 per cent of the 
body surface were excluded, with the exception 
of 4 patients in this group requiring skin graft. 

PLAN or THERAPY 

On entrance into the receiving room all 
exposed burned areas were covered with a 
sterile sheet and blanket. Morphine or co- 
deine injections were not given as routine but 
only to control pain or apprehension, re- 
spectively, when present. As routine a pro- 
phylactic dose of antitetanus scrum was 
injected. Full treatment was carried out in 
the following chronological order after arrival 
at a dressing room off the surgical wards. 

Intravenous injections. It was accepted as 
axiomatic that the voluntary oral route for the 
administration of needed food and fluid ele- 
ments was preferable to the parenteral chan- 
nel, which should be employed only when 
necessary. In other words, only when the 
oral route was ineffective, particularly in 
meeting acute deficits, were intravenous in- 
jections used. Plasma transfusions were 
therefore not given as routine, were not based 
on the extent of the burn, but were used 
primarily for the treatment of shock when 
present, or prophylactically when shock 
seemed imminent. This routine required 
constant observation of the patient, particu- 
larly during the first 24 to 48 hours, inasmuch 
as some patients entered the hospital in good 
general condition, but developed signs of 
shodc after several hours, or responded to one 
transfusion only to fall into shock again later. 
Although pronounced hcmoconccntration is 
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Case 7. A white female, aged 41, was seen at the 
clinic on June 29, 1945, complaining of weakness, 
dizziness, and attacks of unconsciousness. Studies 
showed her to have an islet cell tumor of the pan- 
creas. On July 5, 1945, an operation was performed, 
and an islet cell tumor in the head of the pancreas 
was removed. The pathologic report was islet cell 
adenocarcinoma. 

On September 10, 1945, pain appeared in the left 
hypochondrium. This pain was fairly severe and 
extended to the back. Roentgenograpbic examina- 
tion of the stomach showed a crater deformity on the 
posterior wall of the fundus of the stomach. 

On October 4, 1945, an exploratory laparotomy 
was performed by Dr. S. F. Marshall. A collection 
of slightly cloudy fluid in a thin walled cyst was 
found in the left subphrenic area, and also between 
the stomach and pancreas. The pseudocyst was 
evacuated. The wound healed on removal of the 
drain, and she was discharged on the nineteenth 
postoperative day, symptom-free. No evidence of 
metastasis or recurrence of adenocarcinoma of the 
pancreas was found. 

Case 8. A white male, aged 18, was seen at the 
clinic on January 22, 1936, complaining of a draining 
abdominal sinus for the past 3 months. About 3 
months previously following an upper abdominal 
injury, an exploratory laparotomy was performed 
elsewhere, and a large hematoma was found lying 
between the two layers of the gastrocolic omentum. 
The abdomen was closed without drainage. The 
postoperative course was complicated by the ap- 
pearance of a discharging sinus. 

Physical examination showed a discharging fistula 
in a healed upper right rectus incision, surrounded by 
an area of Irritated skin. 

On January 22, a gastrointestinal roentgen- 
ogram, taken after lipiodol injection of the sinus, 
showed the fistula to be in the region of the head of 
the pancreas. 

Conservative management was then instituted 
with diet, airline powders, and belIadoona.When no 
impTDvemeat was shown under this regimen, the 
pancreatic fistula was transplanted into the jejunum 
on March 16, 1936 (operation performed by Dr. 

F. H. Lahey). The postoperative course was un- 
eventful, and the patient was discharged from the 
hospital on April 3, 1936. 

In August 1936, another abdominal injury neces- 
sitated another exploratory laparotomy elsewhere. 
The fistulous tract into the jejunum was not injured. 

The patient was symptom-free until July 22, X94r» 
when severe pain developed in the upper left porUon 
of the abdomen, accompanied by nausea, vomiting, 
and a temperature of 102 degrees F. He was then 
admitted for study. A diagnosis of subacute Pan- 
creatitis was made. Following a period of medical 
management, he was discharged on October xo, X 94 i< 
improved. , ^ .. 

Case 9. A white male, aged 32, was seen at me 
clinic on June 18, 1944, complaining of a draimng 
pancreatic fistula of 15 months’ duration. In May 


1942, an exploratory laparotomy was performed else, 
where for acute pancreatitis. No drainage w« 
carried out. In March 1943, this patient was ope;, 
ated on elsewhere, presumably to have a choices- 
tectomy performed for a nonfunctioning gall bladder 
A pancreatic cyst was found, however, and since it 
was too small to be marsupialized, it was opened and 
drained with a cigaret drain. This drain was re- 
moved 3 months^ later. Since then the sinus has 
continued to drain, occasionally requirmg probing 
to relieve the obstruction which caused a great deal 
of pain. 

Physical examination showed a healed upper right 
rectus incision with a small fistulous opening at the 
upper end of the scar. The surrounding skin showed 
a chronic irritation. All laboratory studies were 
negative. 

On June 20, 1944, the fistula was transplanted 
into the jejunum, Dr. F. H. Lahey performing the 
operation. The postoperative course was normal, 
and the patient was discharged on July 19, i 94 f 

FoHow-up by correspondence showed this patient 
to be symptom-free until December 19, 194S. 
he revealed that he has been having left hypochon- 
driac pain extending to the back for the past month. 
He is to be readmitted for further study. 


SimUARY 

The literature on pancreatic cyst is reviewed. 
Nine additional cases are reported. The ana- 
tomic, physiologic, and pathologic 
peculiar to this lesion are enunierated. l e 
symptoms, signs, and examioatioM up 
which a diagnosis may be made are ' 
Internal drainage by means of cystojej^ ' 
tomy is recommended when extirpation 0 
cyst is not feasible, and the technique 
ployed in establishing this anastom 
described. 
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Chemotherapy. No local chemotherapy was 
used whatever. As a routine, sulfathiazole, 
I /lo gram per kilogram per day was given by 
mouth. However, if there was any con- 
traindication to the use of sulfathiazole, it was 
not given. In a few patients penicillin was 
used early in doses of 160,000 units per day, 
but more commonly and effectively later in 
preparation for skin grafting. All primary 
chemotherapy was discontinued by the end of 
the first week unless there was evidence of in- 
fection. 

Preparation for skin graft. Preparation for 
skin graft presented the greatest problem in 
the treatment of full thickness burns and wUl 
not be described in this paper. All sorts of 
methods were used, including proteolytic 
ferments. In general, wet saline packs were 
found to be the most effective, although they 
left much to be desired. 

Nutrition. Though listed last, attention to 
nutrition, including oral fluid intake, was 
given a high priority in the present plan of 
treatment. Practically all patients suffered 
great thirst on admission and it was not 
necessary to urge them to ingest a large 
quantity of liquids. From the very beginning 
these liquids were of high nutritional value 
and included high protein and caloric drinks, 
ice cream, etc. A high intake of sodium 
chloride based on the experimental findings of 
Rosenthal and the clinical studies of Fox was 
not a part of the present plan. It is likely, 
however, that all patients did ingest large 
' amounts of electrolyte in their food and 
drink. Vomiting was infrequent, but when it 
occurred was usually transient or beneficially 
influenced by plasma transfusions, in patients 
suffering from circulatory impairment and in 
whom vomiting was a manifestation thereof. 

The assurance of a good nutritional intake 
was not left to chance, to a dietary order, or to 
the efforts of the dietician. A specific amount 
of fluids and food was ordered just as in the 
case of medication. Moreover, the intake was 
checked each day to be sure that most of it 
was taken. In addition, the urinary output 
was measured and if it fell below 1000 cubic 
wntimeters the intake was checked, and if 
inadequate, efforts were made to see that it 
was maintained at several liters or more a day. 


If the patient refused to cat a normal, well 
balanced diet, a high protein milk diet w’as 
ordered which in one liter contains 100 grams 
of protein and 1000 calorics, which was con- 
sidered as the daily minimum for an average 
sized adult. When possible the patient was 
urged to take 200 grams of protein and 2000 or 
more calories, particularly after the first few 
days. The threat of tube feeding was used in 
many patients, but was not employed in any 
of the present cases. Large amounts of 
ascorbic acid were given, i gram or more a 
day. An important feature of a good nutri- 
tional intake is that it start at once, i.e., as 
soon as the patient is dressed. Prevention is 
far easier than cure. If severely burned pa- 
tients are allowed to lose much body tissue, 
the problem of restoration is extremely diffi- 
cult even with a large dietary intake. The 
importance of maintaining good nutrition in 
burned patients has been well and extensively 
studied by Levenson, Davidson, Lund, and 
Taylor. 

Early movement of the patient was en- 
couraged and, unless the lower extremities 
were involved, the patient was urged to get up 
out of bed as soon after the dressings were 
applied as possible. If the lower extremities 
were involved, an attempt was made to get 
the patient into a wheel chair. When the 
upper extremities were involved it w'as ob- 
viously necessary to provide frequent nursing 
care in order to insure an adequate nutritional 
intake. 

CLINICAL FINDINGS 

Because of the tremendous variation in the 
findings it is difficult to summarize them 
adequately. To aid in the analysis, all pa- 
tients were divided into three groups and the 
main details summarized in three tables as 
follows: Table I, those w’hich healed without 
the use of skin graft; Table II, those which 
healed with skin graft; Table III, fatal cases. 

Text figures of changes in the red count will 
be presented to illustrate findings of special 
significance. Reference will be made to them 
in the following general discussion of the re- 
sults of the study. 

Systemic manifestations on entrance. The 
most common symptom was thirst, which was 
almost universally observed in practically all 
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often used as an indication for the injection of described by Colebrook and his coworkers. 
plasma, and did nearly always accompany the Their excellent results prompted the use of 
appearance of shock, it was used as a routine these principles. The first and most importint 
indication m the present series only when the principle was the maintenance of scrupufous 
red count increased progressively. Many pa- aseptic technique, the same, indeed, as that 
tients with hemoconcentration were not in employed in the operating room. A rigidly 
shock and rewvered without any intravenous observed detail was the masking of the pa- 
therapy. This fact was also true in several tient and of all personnel during dressing 
cases with a large involvement of the body Next to the burn a layer of fine mesh gauze ct 
surface. If there were no systemic mani- other fabric was applied with or without some 
festations other than moderate hemoconcen- type of ointment. Over the primary’ layer of 
tration, plasma was, with few exceptions, fabric a bulky layer of gauze was applied and 
withheld. Whole blood was given only when held in place with a firm circular bandage, 
evidence of anemia developed or in conjunc- Pressure by means of cotton waste or elastic 
tion with skin grafting. Saline and glucose bandage was used in a number of cases, but 
solutions were injected only in connection was not adopted as a routine. A plaster splmt 
with plasma transfusions and in the only case for the extremities was sometimes included Ln 
with persistent vomiting. A high fluid intake the dressing. A bulky dressing, howewr, was 
by mouth was maintained from the beginning, always used because it absorbed discharges 
as described in detail under nutrition. and seemed partly to immobilize the part. 

The amount of plasma given depended on Another important detail was the applica- 
the severity of the shock. No rigid formula tion of dressing well beyond the obviously 
was used, but for an adult at least 50a cubic burned area of skin, for reasons meatiooM 
centimeters was started as the initial dose. In below. A third feature of the dressing to 
the most severe cases larger amounts, e.g., 20 fact that it was allowed to remain in place as 
cubiccentimctersper kilogram of body weight, long as possible, usually 10 to 14 day’s. It was 
or about 1500 cubic centimeters for an average removed earlier only when necessary because 
sized adult, were injected. The rate of ad- of pain, high fever, or excessive discharge, a 

ministration was quite rapid to combat shock, was found advisable to explain this 
and more plasma was injected if the clinical infrequent dressing to the patient 
response was not sufficient, or was repeated if family in order to prevent a tendeno’' ^ ^ 
circulatory impairment recurred. to complain of neglect, 

Debridement and cleansing. No debridc- occurred unless the plan was e-xplame 


ment whatever was carried out in any patient 
even in several in whom home rem^ies had 
been applied, such as talcum powder, sulphur 
ointment, lard, baking soda, bluing, and 
molasses. However, none of the burns was 
grossly dirty. Blisters were left intact and no 
attempt whatever was made to remove shreds 
of skin or other loose tissue. Cleansing was 
gently carried out with soap and water, but 
largely over the intact skin next to the burned 
area. Omission of debridement in fresh, clean 
burns Was first formally recommended by 
Cope as a result of treating the victims of the 
Cocoanut Grove disaster; its use in the present 
plan was based largely on his excellent resulte. 

Dressing. The basic principles involved m 
the application of a dressing to the burned 
area in order to avoid infection was thoroughly 


hand. . .ua 

Burns about the buttock. In buros m toe 
general region of the anus, particu a ) 
children, a constipating ,kout 

goric was instituted and maintained , 

a week. After this period enemas w^e ^ 
and given each day at a specific ^ 
member of the house staff was ’ jf 

the dressing could be changed 
necessary in order to prev’ent 
tamination. This seemed to the 

and probably played an important part 

prevention of secondary infec«on. 

Oxygen inhalations. suffer* 

evidence of pulmonary injury .t.. reasons 
ing from respiratory the 

were placed in an oxygen tent during 
few days. 
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TABLE n.— BURNS WinCII HEALED WITH SKIN GRAFT 


Ci't 

Age.wx 

Fxtent 

a 

surfacr) 

Feverl'F.) 

Duration 

(dajs) 

Day ul 
chanse of 
dre^^ins 

Tl“r.) Day Ht 
ch.anjteo( 
fIreMitus 

Day of 
<1i<cnari;e 

Thermal 

aRent 

Hemoconccn- 
tration hish- 
est RliC 
(mill/c mm ) 

Remarks 

17 

iS-M 

IS 

loj-s 

11 

Normal 

140 

Hath 

None 


38 

yU 

10 

lOJ.t 


Normal 

150 

Flame 

58 

joo c e. plasma 


3S-F 

30 

101.5 

tl 

101 

ISO 

Flame 

4 1* 

sooc c. plasma 

JO 

)iF 

40 

194-t 

11 

100 

90 

name 

So 

tooo ec plasma (see 
text Fig 4) 

Jt 

i6.M 

JO 

103-a 


too 

90 

flash 

s 

Soo c c plasma 

Ji 

6-M 

6 

None 

10 

Normal 

34 

Flame 

None 


,« 

U-T 

39 

lOI-l 

,0 

100 

rja 

Flasii 

S 

1500 cc plasma (see 
text F’ig 5) 

U 

JS-F 

JO 

None 

10 

Normal 

44 

Flame 

None 


ss 

0-M 

1* 

lOt-J 

9 


•14 

Flash 

None 


36 


S 

103-5 

6 

100 

50 

Ifot water 

None 


37 

45-M 

6 

101-1 

4 

100 

■ 10 

Flame 

None 


38 

4-M 

6 

None 

10 

Normal 

101 

Flame 

None 


39 

jM 

33 

None 

10 

Norrnal 

194 

Hot water 

None 


49 

7-M 

39 

I04-I 

13 

101 

- 

Flash 

8o| 

1090 cc plasma (see 
text Fig 6) 

41 

yi‘T 

49 

104-1 

7 

101 

110 

Flame 

S6t 

rjocc plasma 

47 

}S.F 

39 

lOJ-l 

8 

.0. 

340 

F'lame 


7 mo premant 

Aborted 14 hri 

43 

i-T 

I* 

191*7 

3 

tot 

- 

Flame 

None 
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absent in all of the patients summarized in 
Table I, all but 5 of whom suffered from hot 
water burns, even though the extent of the 
burn in this group was as great as 40 per cent 
of the body surface. Even in the group of 
patients requiring skin graft (Table II) evi- 
dence of shock and toxemia waspresentinonly 
2 cases. On the other hand, these signs were 
present in 8 of the 12 fatal cases (Table III). 
The term shock was applied to any patient 
^ffering obvious circulatory impairment. 
The term toxemia was used when stupor, ir- 
rational behavior, restlessness, delirium, and 
high fever were observed. In a few cases there 
was moderate transient lethargy, but this was 
not listed as a systemic manifestation. 

. J^cmoconcentration was studied in prac- 
tically all cases by taking frequent red cell 
counts or hematocrit measurements. Great 
variations and differences were detected in the 
behavior of the hemoconcentration, 6 ex- 
amples of which are shown in the accompany- 
ing text figures. It will be noted by consulting 
these and the tables that flame and hot water 


bums exhibit differences in both the fre- 
quency and duration of hemoconcentration. 
In general, fewer flame burns showed in- 
creases, but the process seemed more pro- 
longed yet less intense than in hot water 
burns. 

Not listed was the relationship between the 
character of the necrotic skin and the presence 
and severity of systemic manifestations, in- 
cluding fever. In general, moist necrosis was 
much more likely to present signs of toxemia 
whereas a dry, hard necrosis was associated 
with fewer systemic signs (8). This was 
particularly true after the first 24 to 48 hours. 

Estimation of the degree and depth of the burn. 
The area of the skin actually burned was 
nearly always greater than that estimated by 
inspection at the time of entrance. This was 
true especially of hot water, but also of flame 
and flash burns. This finding was of obvious 
practical importance because it emphasized 
the need for applying the dressing well beyond 
the visible burned skin. Otherwise, exposed 
injured skin would become apparent within 2 
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TABLE I.— BURNS WHICH HEALED WITHOUT SKIN GRAfT* 



*None shoved systsmic msnifeststions on tdmijsion. 


of the patients. Second in frequency was a at the time of the burn was replaced ® . 
complaint of coldness and chilliness, which ache which lasted for a short time and 
practically always disappeared as soon as the gradually disappeared. It may 
burned area was covered by sterile sheets tain other tj^es of burns not iLtin" 

and blankets and permanently controlled by present series are_ accompanied by 

the application of the dressing. Pain was severe pain, but this certainly no 

strikingly rare, which is of extreme interest in the patients we 
view of the almost universal use of morphine dangers and misuse of morpmne 
in the treatment of bums. Indeed, many of injuries has been well discussed o> 
the patients were rather apathetic and had no Vomiting occurred in only 2 0 
complaints. In only 9 of the 55 cases herein cases and in neither of them ? jj^gppeared 

reported was morphine used, and in many of interfere with because Yo^ltas 

these merely to control restlessness rather within 24 hours. In the patient 

than pain. In an unpublished scries of ob- was more frequent; 0 (Ca-*® 

servations on human volunteers this finding wmited, but in omy 1 R toxemia ^ 
w’as confirmed, i.e., the intense pain stimulus 51). Evidence of shock a 
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TABLE II.— BURNS \VinCH HEALED WITH SKIN GRAFT 


Case 

Age, sex 

Extent 

a 

surface) 

Fevecl®F 1 
Duration 
(days) 

Day lit 
chan^ of 
dressing 

T(“F.) Diy tU 
change of 
dressing 

Day of 
discharge 

Therm.il 

agent 

ITemoconccn- 
Iration high- 
est RIIC 
(mill/c mm ) 

Remarks 

27 

IS-M 

15 

I04-S 

la 

Normal 

340 

rlaih 

None 


aS 

3-M 

10 

loa-i 

IX 

Norma) 

150 

Flame 

S 8 

300 c c plasma 

*9 

3S.F 

30 

lOJ-S 


lOI 

150 

Flame 

4 x‘ 

500 c c plasma 

30 

ii-F 


t 04 .J 


ICO 

go 

Flame 

8 

1000 cc plasma (see 
text Fig 4 ) 

31 

16 .M 

xo 

loi-x 

IS 

lOO 

90 

I bah 

3 

Soocc plasma 

3J 

6-M 

6 

None 

lO 

Konnal 

34 

Flame 

None 


S3 

ia-F 

30 

lOl-X 

10 

XOO 

ij3 

Flash 

S8 

1500 ec plasma (see 
text Fig s) 

34 

JS-F 

10 

None 


Normal 

44 

I'lame 

None 


33 

g-M 

ta 

iot-3 

9 


144 

Flash 

None 


36 

i«-M 

3 

tOj-S 

6 


S9 

Hot water 

None 


37 

4SM 

6 

lOl.I 

4 


■ 10 

Flame 

None 


38 

4 .M 

6 

None 

10 

Normal 

• 04 

Flame 

None 


39 

3-M 

38 

None 

10 

Normal 

104 

Hot water 

None 


40 

r-M 

30 

t04.t 

13 

,o, 

- 

rush 

8ot 

iQoo e c plasma (see 

text Fig 6) 

4> 

H-r 

49 

J04-I 

7 

lor 

140 

Fbme 

5« 

450 e c plasma 

47 

J3.p 

30 

103-1 

8 

tot 

340 

Flame 

None 

7 mo pregnant 

Aborted 44 hrs 

43 

a-F 

la 

lOI-X 

3 

lot 

- 

Flame 

None 
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absent in all of the patients summarized in 
Table I, all but 5 of whom suffered from hot 
water burns, even though the extent of the 
burn in this group was as great as 40 per cent 
of the body surface. Even in the group of 
patients requiring skin graft (Table II) evi- 
dence of shock and toxemia waspresent in only 
2 cases. ^ On the other hand, these signs were 
present in 8 of the 1 2 fatal cases (Table III). 
The term shock was applied to any patient 
suffering obvious circulatory impairment. 
The term toxemia was used when stupor, ir- 
rational behavior, restlessness, delirium, and 
high fever were observed. In a few cases there 
was moderate transient lethargy, but this was 
not listed as a systemic manifestation. 

. Hemoconcentration was studied in prac- 
tically all cases by taking frequent red cell 
or hematocrit measurements. Great 
.variations and differences were detected in the 
behavior of the hemoconcentration, 6 ex- 
amples of which are shown in the accompany- 
ing text figures. It will be noted by consulting 
these and the tables that flame and hot water 


burns exhibit differences in both the fre- 
quency and duration of hemoconcentration. 
In general, fewer flame burns showed in- 
creases, but the process seemed more pro- 
longed yet less intense than in hot water 
burns. 

Not listed was the relationship between the 
character of the necrotic skin and the presence 
and severity of systemic manifestations, in- 
cluding fever. In general, moist necrosis was 
much more likely to present signs of toxemia 
whereas a dry, hard necrosis was associated 
w'ith fewer systemic signs (8). This was 
particularly true after the first 24 to 48 hours. 

Estimation of the degree and depth of the burn. 
The area of the skin actually burned was 
nearly always greater than that estimated by 
inspection at the time of entrance. This was 
true especially of hot water, but also of flame 
and flash burns. This finding was of obvious 
practical importance because it emphasized 
the need for applying the dressing well beyond 
the visible burned skin. Other\vise, exposed 
injured skin would become apparent within 2 
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TABLE ir.— BURNS WlUai HEALED WITH SKIN GRAFT 


Case 

Age, sex 

Fxlent 

a 

satlace) 

Fever('F.) 
Pii ration 
(da>s) 

Day lit 
change of 
dressing 

T(*F ) Day Mt 
clunge of 
dressing 

Day of 
discharge 

Tfrermal 

agent 

Hemoconcen- 
tralion high- 
est RBC 
(rnill/c mm ) 

Remarks 

27 

15-M 

IS 

104-S 


Normal 

440 

Flash 

None 


sS 

3-M 

10 

lOl-l 


Normal 

.s. 

Flame 

S8 

500 c c. plasma 


38-F 

30 

loj-5 

11 

lOI 

ISO 

Flame 

4 2* 

500 c c plasma 

30 

jt-F 

40 

104-J 


,00 

90 

Flame 

89 

1000 c c plasma (see 
text Fig. 4) 

3i 

i6-M 

JO 

i03-a 

la 

too 

90 

Flash 

5 

500 cc plasma 

32 

6-M 

6 

None 

to 

Normal 

34 

Flame 

None 


JJ 

a4-F 

39 

101-, 

10 

too 

IJS 

Flash 

S8 

1500 cc plasma (see 
text Fig 5) 

34 

JS-F 

to 

None 

10 

Norma) 

44 

Flame 

None 


33 

9-M 

la 

toi-3 

9 

too 

m 

Plash 

None 


36 

tK-M 

S 

t03-S 

6 

too 

59 

Hot water 

None 


37 

4S-M 

6 

lOJ-l 

4 


Ito 

Flame 

None 


38 

4-M 

6 

None 

to 

moHji 

IO» 

Flame 

None 


3g 

3-11 

33 

None 

to 


104 

Hot neater 

None 


40 

7-M 

30 

t04-l 


gBB 

- 

rjasb 

8ot 

looo cc plasma (see 
teat Fig 6) 

41 

x-r 

49 

104-1 

7 

tot 

tiO 

Flame 

set 

159 c c. plasma 

7 mo pregnant 

Aborted 24 hrs 


jS-F 

30 

103- 1 

S 

tot 

34O 

Flame 

None 

43 

a-r 

li 

io(-a 

3 

lei 

_ 

Flame 

None 
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absent in all of the patients summarized in 
Table I, all but 5 of whom suffered from hot 
water burns, even though the extent of the 
burn in this group was as great as 40 per cent 
of the body surface. Even in the group of 
patients requiring skin graft (Table II) evi- 
dence of shock and toxemia was present in only 
2 cases. On the other hand, these signs were 
present in 8 of the 12 fatal cases (Table III). 
The term shock was applied to any patient 
suffering obvious circulatory impairment. 
The term toxemia was used when stupor, ir- 
rational behavior, restlessness, delirium, and 
high fever were observed. In a few cases there 
was moderate transient lethargy, but this was 
not listed as a systemic manifestation. 

Hemoconcentration w'as studied in prac- 
tically all cases by taking frequent ted cell 
counts or hematocrit measurements. Great 
variations and differences were detected in the 
behavior of the hemoconcentration, 6 ex- 
amples of which are shown in the accompany- 
ing text figures. It will be noted by consulting 
these and the tables that flame and hot water 


burns exhibit differences in both the fre- 
quency and duration of hemoconcentration. 
In general, fewer flame burns showed in- 
creases, but the process seemed more pro- 
longed yet less intense than in hot water 
burns. 

Not listed was the relationship between the 
character of the necrotic skin and the presence 
and severity of systemic manifestations, in- 
cluding fever. In general, moist necrosis was 
much more likely to present signs of toxemia 
whereas a dry, hard necrosis was associated 
with fewer systemic signs (8). This was 
particularly true after the first 24 to 48 hours. 

Estimalion of the degree and depth of the hum. 
The area of the skin actually burned was 
nearly always greater than that estimated by 
inspection at the time of entrance. This was 
true especially of hot water, but also of flame 
and flash burns. This finding was of obvious 
practical importance because it emphasized 
the need for applying the dressing well beyond 
the visible burned skin. Otherwise, closed 
injured skin would become apparent within 2 
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TABLE ni.-BURNS WHICH ENDED FATALLY 


Case 

Age. sei 


Gestations on' 
admission 

HighestT 

CF.) 

Hmeof death 
(aSter admission 

Therms! 

agent 

llemoconcen 
tration High- 
est RBC 






103 

io3 days 

Flame 

SS 

Pt-hidnuicskcl-, 
SIS. Died srar ta> 
iusioa reioau Uh 
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or 3 days, invariably become infected, and act 
as a portal of entry for bacterial invasion. 

The depth of the burn was also difficult to 
predict by inspection alone even at the time of 
the first dressing. By experience, however, it 
was soon obvious that the kind of thermal 
agent was of primary importance. For ex- 
ample, hot water seldom produced full thick- 
ness burns, only 2 out of 21 in this category 
requiring skin graft. Moreover, if one consults 
Table I, listing the burns which required no 
skin grafting, 19 of the 26 were due to hot 
water. On the other hand, in Table II, listing 
those which required skin graft, in all but 2 of 
the 17 cases a flame or flash was the re- 
sponsible thermal agent. It should be empha- 
sized, however, that 7 of the flame burns 
healed without skin graft, even though in 4 of 
them the burn had involved 25 per cent or 
more of the body surface (Cases i, 10, ii, 26). 
It was also observed that even in extensive 
flame burns requiring skin graft the area was 
frequently smaller than expected. Thb 
seemed directly connected with the absence of 
infection and with the fact that the patient 
maintained a good nutritional intake from the 
beginning. Entirely apart from the food in- 


take during treatment, the nutritional sUtw 
of the patient at the time of injury also pbj'ed 
an important part in the extent of skin K’ 
quiring graft. Many of the burned patieoU 
were obviously malnourished and in them 
the depth of the burn always seemed to be 
much greater than in healthy individuaU. 

Type of oinlment. Observations made mtJ* 
various types of greasy ointments showed w 
general relatively little difference e^•en when 
similar areas were compared. Ilowcwr t e 
best results seemed to follow the use ol a 
water soluble carbowax ointment made up 
according to directions supplied by V ‘ 

Meleney. Comparisons were also 

tween petrolatum-impregnated gauze an ^ 

fine mesh gauze. In general, the 
next to the skin, was followed hy a 
wound but removal was more difficult ^ 
painful. Petrolatum, if applied . 

fine mesh gauze, proved fairly sabs a 
however, if an excessive amount 0 > . 

applied, which was more likely if ^^5 

gauze were impregnated mth it, t ^ . 
much more maceration of tissue an e 
of irritant action, as shown by gre 
charge and apparently more necros 
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Incidence oj infection. The most striking 
observations made in the present series of 
cases was the relatively low incidence of in- 
fection. This was obvious at the time of the 
first change of dressing even when a period of 
2 weeks had elapsed. In many cases the 
burned areas w'ere dry and healed. Even when 
the skin showed moist necrosis there was 
rarely any pus or cellulitis. This low incidence 
of infection is also shown by the relatively low 
incidence of fever, which is shown in the 
tables herewith presented. For example, 19 of 
the 43 healed cases showed no fever at any 
time and 29 no elevation above 101 degrees F. 
More striking was the fact that at the time of 
the first change of dressing only one patient 
had a fever of 102 degrees F. or above, only 8 
had lor degrees F., 7 had 100 degrees F.; in 27 
of the 43 the temperature was normal. 

Another of the advantages of infrequent 
dressings was a reduction in the amount of 
routine nursing and professional care. This 
made it possible to employ the available 
nursing service for other purposes, notably 
maintenance of a good fluid and food intake, 
psychotherapy, and early movement and 
ambulation of these patients. 

RBC 

Millions/c mtn 



3 < 5 6 7 


Hr. 1. Case 6. Three year old male, hot water burn 
involving 30 per cent of the body surface, which healed 
without skin graft. Note pronounced hemoconcentration 
on entry and its prompt subsidence without parenteral 
Huitls. There were no systemic manifestations at any time 
except moderate lethargy for the first 24 hours. Fluid and 
food intake excellent from the beginning. 

Parenteral injections. Only 10 of the 43 
patients with healed burns were given plasma 
or blood transfusions as part of their early 
therapy, and of these 9 had flash or flame 
burns. Many extensive burns healed com- 
pletely and satisfactorily without the use of 
plasma. This was true particularly of hot 
water burns, even when the red count was 
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01 234 567 89 

Days after bum 

Fig. 2. Case 10. Forty-nine year old female, flame bum involving 40 per cent of the 
body surface, which nevertheless heated without slan grafting. Note the slow appear- 
ance of moderate hemoconcentration, which reached its maximum only after 48 
hours and disappeared slowly by the 7th day. No parenteral fluids were used, but 
the patient took a tdgh caloric, high proton diet from the beginning. 
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Doys ofier bum 

Fig. 4. Case 30. Twenty-one year old female, flame burn involving 40 per cent of 
the body surface requiring some skin grafting. Note the hemoconcentralion on ad- 
mission which responded promptly to a plasma transfusion only to reeur within *4 
hours. Spontaneous correction occurred thereafter, undoubtedly aided by an excellent 
fluid and food intake by mouth. 


Blood chemical changes. Plasma protein 
determinations were made in many of the 
patients but will not be summarized in this 
report. Frequent red cell counts or hemato- 
crits were made and form the basis for many 
of the graphs presented herein. The non- 
protein nitrogen of the blood was determined 
m many cases and frequently was found to be 
elevated, returning to normal with satis- 
factory progress of the case. In two of the 
fatal cases the rise was progressive until 
death. 

Palal cases. Inasmuch as the saving of life 
comes first in treatment, failure to do so under 
the present plan of treatment deserves special 
?f^%sis. Scrutiny of the 12 fatal cases listed 
in Table III indicates that 6 of them were 
name burns which involved 60 per cent or 
naore of the body surface and might therefore 
t>e said to be fairly hopeless from the start. In 
spite of this, one of these patients survived for 
7 days, another for 4 days, and a third for 12 
nays, the 3 others dying within a few hours 
nfter admission. The remaining 6 fatal cases 
^ight perhaps be called preventable failures, 
fn I, the patient died 3 months after the burn 


following a fatal (Rh?) transfusion reaction. 
In another (Case 46) the patient survived for 
30 days even though the burn involved 56 per 
cent of the body surface. Progress was satis- 
factory even though tetanus developed (in 
spite of the prophylactic injection of serum on 
admission) and apparently responded well to 
therapy. While it may have been partly the 
cause of death, the presence of an old Pott’s 
disease of the spine suggested that miliary 
tuberculosis may have developed terminally. 
In another case involving 40 per cent of the 
body the patient survived 14 days (Case 54). 
This patient presented great difficulty through- 
out his hospital stay, largely because of re- 
peated hemorrhage from the burned area. 
The burn was quite severe, inasmuch as the 
deep fascia was exposed at numerous places. 
Bleeding might have been due to hypopro- 
thrombinemia. Unfortunately, no observa- 
tions thereof were made. Another fatal case 
involving only 30 per cent of the body oc- 
curred in a 2 year old female who lived only 2 
days (Case 53). The patient entered somewhat 
stuporous and this increased until the time of 
death without any fever. Respirations were 
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The frequency of vomiting, evidence of 
shock and toxemia in the fatal cases, should 
emphasize the importance of these dinical 
findings. These manifestations in many cases 
proved a more significant indication of the 
seriousness of the burns than the extent of 
skin involved. Moreover, all of the fata! 
cases were flame or flash burns, These 
factors are emphasized because they suggest 
that special study and treatment be accorded 
such patients from the beginning in order to 
save more of them if possible, particubrly 
those involving a relatively moderate extent 
of the body surface. 

COMMENT 


Doyt alter bum 

Fig. 5. Case 33. Twenty-four year old female, flash 
bum myolving 30 per cent of the body surface, requiring 
some skin grafting Complete healing by the 44th day. 
Note the persistent hemoconcentration permanently cor- 
rected only after three plasma transfusions. 

•labored and it was assumed that severe pul- 
monary^ damage had occurred, inasmuch as 
the child had been trapped in a burning 
house and undoubtedly inhaled a good deal of 
noxious gases as well as actual flame. 

The remaining 2 cases (Cases 50 and 51) 
more than the others may be said to represent 
preventable failures in so far as the use of 
more plasma may have made a difference. 
However, pulmonary damage may have been 
partly responsible for the fatal outcome inas- 
much as both patients were burned in the 
same accident, an explosion which occurred in 
a closed room and undoubtedly made in- 
halation of heated gases inevitable. Autopsy 
was done in only i case, but showed inflam- 
mation and deposition of soot down as far as 
the bronchi, as well as other evidence of 
pulmonary injury. Symptoms of circulatory 
impairment were present on admission in i 
case, but responded dramatically to a plasma 
transfusion, only to recur during the night. It 
was assumed to have been present for many 
hours before the second transfusion was 
started, because the patient died before very 
much plasma could be administered. In the 
other case (Case 50) surgical shock appeared 
only several hours after admission, and the 
patient died before transfusion could be 
started. 


On the basis of the present and previous 
studies, it has become increasingly evident 
that the systemic manifestations in sewre 
burns including hemoconcentration, sensorial 
changes, circulatory impairment, and even 
fever and renal damage vary tremendously 
from case to case. Moreover, it seems dear 
that any attempt to correlate these differences 
with the degree of tissue damage must U 
based on more information than that given in 
the usual designations of extent of booy P‘ 
volved and the terms first, second, and thud 
degree burns. It would seem worth while 
evaluating carefully in each case the actua 
nature of the burn stimulus as well as its 
probable duration. The type of skin damage 
produced by various thermal injuries 
received little study, particularly ^ , 

cases in which complete microscopic stu > 
the skin is possible. Such information 
needed if we are to explain the great varu w j 
in the systemic effects of severe burns nn 
save more of the fatal cases with as simp 
effective therapy as possible. . 

Variations in the actual thermal J 
may be classified into at least three ^ ^ 
(1) The degree of temperature of the e 
agent may vary from 7 ° in a 

water burn to several thousand deg 
flash burn. (2) The duration ° 
temperature varies from a fraction 
in some flash burns to many seconds m 
case of hot water or flame; undoubt^> 
lasted many minutes in Hartford 

trapped in the Cocoanut Gr 
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Fig. 6. Case 40. Seven year old male, flash bum Involving 30 per cent of the body surface. Note 
that on admission there was absence of bemoconcentratlon and definitely elevated blood pressure. 

The general condition was good. After la hours typical surgical shock developed with cold extremities, 
rapid pulse and unmeasurable blood pressure. This was accompanied by hemoconcentration. A rapid 
plasma transfusion of rooo c.c. (30 c.c. per kilogram) effected a dramatic clinical improvement, and 
as shown in the chart, a prompt restoration of blood pressure and correction of hemoconcentration. 

Skin graft was eventually necessary. Blood pressure; o“o> red blood cells. 

Circus fires. (3) The pari of the body involved many involved small areas of the body. In 
iilso contributes to variations as, for example, spite of the frequency of hemoconcentration 
the relative resistance of the face as compared in the hot water burns the incidence of fever 
to the hands, due undoubtedly to the differ- was less pronounced, i.e., half of them showed 
etices in their blood supply and tissue tension, none during their entire stay. By contrast, 
Classification according to the thermal only a third of the flame and flash burns were 
2 gent itself, e.g., flame and hot water burns, afebrile during their entire stay. It should be 
^ay explain many of the differences. For emphasized that fever was only occasionally 
example, in the present series none of the 21 associated with other manifestations of infec- 
hot water burns proved fatal and only two tion; in most cases it was probably due to 
required skin graft, yet a third of them in- absorption from devitalized tissue or extra- 
^Ived 30 per cent or more of the body surface, vasated serum. 

Moreover, more of them exhibited heraocon- The satisfactory results which can be 
^ntration than did the flame and flash burns, obtained with the simplest of dressing were 
•Nevertheless, all of the fatal cases were flame well demonstrated in the present series of 
^nd flash burns and all but one showed hemo- cases. Despite the hundreds of different 
concentration. In contrast to the relative ointments recommended for application next 
infrequency of skin graft even with extensive to the burned skin, it would seem that none is 
hot water burns, two thirds of the surviving really required. Much more important is the 
name burns required skin graft even though meticulous avoidance of droplet and other 
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contamination during the dressing. The 
fundamental fact that much of the infection 
in burns can be traced to bacteria which reach 
the burn ajlcr the patient enters the hospital was 
established by Cruikshank over 10 years ago. 
Its truth and practical application in dress- 
ing burns seem amply shown in our findings. 

The rather limited use of intravenous in- 
jections in the present plan of therapy, de- 
mands special scrutiny. ^Vhilc such treatment 
is always complicated and should be mini- 
mized as far as possible in formulating a 
simplified plan of treatment, it should never 
be withheld when indicated. The most 
absolute indication is, of course, the possi- 
bility in combating, in the severe cases, any 
tendency toward a fatal outcome. How can 
one tell? The present obscr%’ations have 
certainly indicated that many extensive burns 
will undoubtedly heal promptly and satis- 
factorily without such intravenous injections. 
On the other hand, there is always the p<«si- 
bility that fatalities may result from such a 
policy. From our observations as reported 
herein it is e\'ident that constant observation 
is necessary during the first 24 to 48 hours in 
any patient with a flame burn exhibiting such 
systemic manifestations as voniiting, severe 
sensorial depression, actual or incipient cir- 
culatory impairment. These manifcstauons 
are of grave import even when the Ibur" in- 
volves but 20 or 30 per 
surface. Individualization must therefore 


With special emphasis on these potentially 
fatal cases which we believe can be detected 
shortly after admission, routine care of severe 
burns need not involve complicated methods 
of treatment. This is an important practical 
consideration. If the routine case can be 
handled in a relatively simple manner, atten- 
tion and effort can be more effectively con- 
centrated on the more serious ones in order to 
answer some of the unsolved quesUons, 
particularly regarding methods of therapy 
designed to further reduce mortality. 


STeXt special methods of treatment may 
be indicated. For example, the ^ 

sodium lactate or bicarbonate may P™''= 
of decisive importance ( 5 .i 3 .* 4 )- I” 

(i o la) even though hemoconcentxation is 

have done just as well without them. 


SUMMARY 

A series of ss severe burns ‘“K 

cent or more of the body surface) were traW 
by the application of a simple gaM diOT!, 
without preliminary 
meticulous aseptic care, and left in p 
lonff as possible, often 2 weeb- 
transfusions were not used as I 

when indicated by circulatory j, 

part of the early treatment 

10 of the 43 tealed cases. Mo'P" .^j “ i, 
used as routine, but only •’'S , . fed 
in 9 of the 55 A ? “ ,3 
intake was an essential old 

was possible front o';'?"™'"® The 
route in all but a few of the sejre 
clinical findings in the 43 . . absence of 
satisfactory and showed ^ j o rela- 

infection, rapid "S 

lively small amount of *‘",f ^inifeslatioM 

Analysis of the gests that 

shows tremendous varrati j^yolved is not 
the extent or depth of fj)' . ; jts serious- 

always an accurate the kind »• 

ness. Of great as Sanie " 

burn, which should terms of ik 

scald, and, when P“*[ the burnstim“; 


they may be detected ear y ^ ^ , 0 of such 
voriiting, shock, ‘o^'™“„Sensive b«^ 
manifestaUons even m n™ j„oe n-of 
special therapy rs mdmated 
tility further in these cases. 
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TECHNIQUE FOR THE REPAIR OF POSTOPERATIVE 
ABDOMINAL HERNIAS 


NEIL JOHN MACLEAN. M.D., M.R.C.S. (Eng.), F,A.C.S., F.R.C.S. (Can.), 
Winnipeg, Canada 


I T is not my intention to discuss the 
prophylaxis of postoperative abdominal 
hernia. The purpose of this communica- 
tion is to discuss the surgical technique 
for the closure of the ring or opening when a 
hernia has unfortunately developed. 

ANATOMICAL CONSIDERATIONS 

For the purpose of this discussion the ab- 
dominal wall may be considered as divided 
into two parts, an upper and a lower, the level 
of the umbilicus being roughly the dividing 

Thus a cross section of the abdominal wall 
at the various levels may be comparable to a 
bow with a taut string in the upper and to a 
bow with a loose string in the lower (Fig. lA 

and B). , n • ^ j 

In the upper abdomen the wall is firm and 
tense and the strong lateral pull of the ab- 
dominal muscles and their costal attach- 
ments frequently make closure of vertical m- 
cisions difficult. Every surgeon has experi- 
enced the annoyance of the suturra cutting 
the tissues when ciosing the posterior sheath 
of the rectus muscle. When a hernia develops 

from Ih. Win.ipcs Ccn.nl Iln.piUl .nU ll>' "'innipOl 
“vScnlca .1 Ihc ncctlns ol ihc Wcilcrn Surelcl A.»ciuion. 
ChicaKO, December. JQ44. 



ric I Diagramatic illustration of muscular tension. 
A, Upper wall. B, Lower abdominal wall 


in this region, paradoxical as it may seem, tk 
long axis of the ring is pulled transwrsely 
though the primary incision was vertical 
(Fig. 2A). . 1 

In the lower abdomen the wall is more lax, 
tends to bulge forward and downward, and 
in some cases becomes attenuated and even 
pendulous. Here the hernial opening is usually 
longer in the vertical diameter (Fig. eB). 

The linca alba is normally weaker in tne 
lower abdomen. When a pendulous abdomen 
develops, usually associated with an umbilical 
hernia, the linea alba gives way to a point 
about a inches above the sy«P>'5?‘® 
Professor I.M. Thompson, head of the dep 
ment of anatomy in the University of 
ba, stated during a discussion oi this fact » 
“The structures that reinforce the 
at this location are the 
andtheirCbrousattachmenlsto helinea lb 
and the reflected parts of ‘he 'XiS 
ments. These fibrous ?ttaim=nt “0“”“ ^ 
ly prevent any further downward 
of the rectus muscles.’’ 

Furthermore, the diastasis o 
muscles stops uhruptly above, at, ^ 
level ol the umbilicus and this = ™ 

lowest pair of the transverse uterMt^ 

(linca transversae) “f ‘he rcct .jtus 

attached to the linca alba ™ below 

with the distention limited above 

and laterally by the rectus musdes, 

tcrnal ring ol a pendulous be 

defined. These Ken results 

disrupted when a pendulous abd 
from an incisional hernia. 

technique of repair 

Taking into “f ideration the aM 
the abdominal wall and ‘he neable to 

that occur, four methods see PP 
the various types of hernias 
abdominal operations. 
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Fig. 3. In the upper abdomen repair is done transversely 
by overbpping the edges or splitting the upper and sewing 
the lower between the flaps formed. 


‘I'® hernial ring resulting 

abdoraen^*^ abdomen ; It, the lower 

I. In the upper abdomen, the ring being 
transverse diameter, repair 
would logically be done transversely. This is 
app ^ng the principle of the Mayo umbilical 
ernia operation to a postoperative hernia in 
Arthur E. Benjamin has also 
pplied this principle successfully in his work 
in suitable cases, I have frequently split the 
pper (usually the thicker) margin of the ring 
. ® sewed the lower edge be- 

thereby making stronger union 
' ®' As the^ posterior flap of the divided 
®^rgin is necessarily sewed to the 
lower there is less 
eimood of omentum worming in between 
vJnv® pointed out by Elliott Michelson 
and William Raflfel. 

In the lower abdomen the wall being 
^he problem of closure therefore is 
vt. r , orent. Here the hernial ring is a 
11 closure should be done 

r ically. The lateral margin of the ring, the 



thicker of the two, is split and the medial mar- 
gin is stitched between these two lateral flaps, 
three layers thereby closing the opening 

(Fig- 4)- 

3. At times the hernial opening is very large, 
as if the whole incision had separated and 
neither transverse nor vertical sewing seem 
to suit the case, the tension in the center 
being too great. In this event I have found 
the following expedient useful. Sewing is be- 
gun at the lowest point of the ring or opening 
and is continued upward to a point where 
tension is not too great and the sutured part 
can meet with the upper segment of the ring 
(Fig. 5A). The remaining part of the opening 
is then closed transversely resulting in a “T” 
shaped suture line (Fig. 5B). 

In rare instances this procedure may be re- 
versed, sewing beginning at the uppermost 
point of the opening. Only once in a very high 
hernia, following a paramedian incision which 
had completely disrupted, I found this latter 
method to be the only one that seemed suit- 
able in this particular case (Fig. 6B). Where 
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l ig.6. Closure of a large ring partly from below upward 
A, or from above downward; B.dependingon the muscular 
pull and ending the closure transversely Only in an ex- 
ceptional case would the second procedure be appUcable. 


overlapping cannot be done, figure-of-eight 
reinforcing stitches are used. These stitches 
are tied over a Wetherbee plate as this plate 
assures no give and there is no drag on the 
skin. If the stitches are tied without tension 
cutting or necrosis of the fascial edges should 
not occur (Fig. 7). These stitches remain in 
14 or more days. 

I would like to point out here that dissecting 
out the anatomical layers which have become 
fused together from the primary operation, as 
some advocate, is inadvisable. To do so pro- 
longs the operation, unnecessarily traumatizes 
tissue with poor circulation and furthermore 
suture material is necessarily superimposed 
one row upon another which does not favor 
good healing. 

4. In long standing cases in the lower abdo- 
men the wall may be, as already mentioned, 
attenuated or even pendulous, especially if 



Fig. 7 Reinforcing figure-of-eight iilkwonn pit slilctrt 
tied to Wetherbee plates. The ends of twoparslldslitclies 
arc tied together at one side of the plate and the opfwite 
ends on the other side. The stitches do not pass ovet the 
skin «ound or the plates. It is best to use double stnnd 
stitches. 

the rectus muscles have become atrophied 
from the severing of nerves. For this type the 
three flap operation for the extreme penduloiis 
abdomen that I described before this Associa- 
tion in 1917, seems best suited (3). TheoKM- 
tion was originally designed for cases in which 
an umbilical hernia had piloted the protnision 
so that the umbilicus (and Its hernia) was no 
longer in its normal position in front of the 
abdomen but was 15 or 16 inches farther down 



Fig. 8. Pendulous abdomen. A, Simple pendulous fat (panniculus adiposus). hole 
the abdominal wall is intact. B, The linea alba has gradually stretched into a funne - 
like process. An umbilical brmiais at the apex, having descended far from its nor- 
mal position. The funnel-like lubularprocessis filled with small intestine and om * 

turn. Note: The defect does not reach the qrmphysis below and only to the nom 
umbilical level above. This is not a postoperative condition. 
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ONE STAGE TUBED ABDOMINAL FLAPS 
Single Pedicle Tubes 


DARREL T. SHAW, M.D., F.A.C.S., Major, M.C., A.U.S., Cleveland, Ohio, and 
ROBERT L. PAYNE, Jr., M.D., Major, M.C., A.U.S., Norfolk, Virginia 


W AR wounds of the upper extrem- 
ity involving extensive loss of 
soft tissue frequently require 
pedicle replacement of skin and 
subcutaneous tissue. The need for early cov- 
erage and the desirability of expediting the 
treatment of a large number of cases has em- 
phasized the usefulness of the direct ab- 
dominal flap for this purpose. Single pedicle 
abdominal flaps may be applied to any defect 
of the hand or forearm as a one stage pro- 
cedure. The open pedicle flap as frequently 
used has the disadvantage of a contaminated 
wound requiring secondary closure. Any 
open wound of the hand impairs the return 
of function. Therefore, it is desirable to 
convert the donor area and base of the pedicle 
into a closed wound. This also diminishes the 
dressing problem and the possibility of infec- 
tion at the time of division. The donor site 
may be sutured primarily or covered by a 
split thickness skin graft. In either case the 
base of the pedicle may be grafted. Whenever 
possible, the authors have closed the donor 
site as a linear incision, a simpler and more 
direct method which minimizes the subse- 
quent deformity. The desirability of closing 
the base of the pedicle as well as the donor 
site has led to an endeavor to combine the 
advantages of the closed tube with the ad- 
vantages of the direct abdominal flap. This 
has been successfully done in 31 cases by con- 
structing one stage tubes, 25 of which covered 
defects of the hand and wrist. 

tt IS possible to raise large, long, oblique, or 
'^^^tical flaps from the lower abdomen and 
^^dUlose the donor area because of the greater 
mobility of the tissues in this region. When 
based interiorly an excellent blood supply is 
assured by including the superficial epigastric 
and superficial circumflex iliac veins and 
accompanying arteries. These characteristics 


of size and viability permit easy tube forma- 
tion. When combined with the adaptability 
of the hand to various positions, the usefulness 
of these tubes for covering irregular defects of 
the hand becomes apparent. 

Single pedicle tubes, based inferiorly, in- 
cluding the superficial epigastric veins have 
been constructed, varying in length from 5 
to 18 centimeters and varying in width from 
3 to 7 centimeters. Exact limitations of size 
have not been determined. The dimensions 
depend on the size of the defect to be covered 
and on the obesity and mobility of the ab- 
dominal tissues. The superficial veins can 
usually be seen through the skin and are used 



Fir. I. Infra-red photograph showiiiR superficial cpi- 
Raslric veins (Irft), and donor area where tube w .as recently 
detached (right). 
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as a guide in outlining the flap. If the veins 
are not visible their appro.vimatc location can 
be estimated. 

The flap is outlined on the abdomen as two 
parallel incisions tapering to a blunt point 
superiorly. It is raised either just superficial 
to Scarpa’s fascia or may include the fascia. 
The margins of the donor defect arc under- 
mined for closure in the fatty areolar layer 
beneath the fascia. Additional relaxation may 
be obtained by incision of the fascia parallel to 
the skin margins. The attachment of the flap 
is extensively undermined to allow mobility 
in closing the angles when the base of the tube 
is formed. The donor defect is closed with 


continuous subcuticular stainless steel wire. 
This procedure has proved to be a rapw- 
simple, and satisfactory method of closure anJ 
incorporates the basic principle of usin? a 
buried subcuticular suture for closing 
under tension. I'his continuous suture in- 
cludes one or both angles of the incisions at 
the base of the flap and begins formation 
the tube. By staggering the inferior ends e* 
the incisions the base of the tube may ^ 
tated through an arc of iSo degrees. I* 
medial incision is shorter the open surface o 
the tube will rotate laterally. If the 
incision is shorter the tube wdH 1^ ^ 

medially. The angle of rotation depeu 
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e amount of staggering of the original in- 
cisions and on the width of the flap. Thus the 
open surface of the tube may face medially, 
superiorly, or laterally, without twisting the 
^ u Combined with the fact that it 

®uy be folded on itself, application to the 
siticm*^ Permitted in a wide variety of po- 

The flap is formed into a tube by simple 
n erruptcd sutures and is applied to the re- 
wh'f by subcuticular sutures of fine, 

^"'^sted nylon and interrupted skin 
fiiie stainless steel wire or fine silk, 
seems to give less reaction than does 
the presence of moisture. 


If the original defect is completely covered 
at the time of application, the tube may be 
handled much the same as is an abdominal flap 
and divided in about 3 weeks. However, if the 
tube itself is used to cover a portion of the 
defect, a longer period of time is allowed and 
some t3rpc of delay is advisable, depending upon 
the length of the tube. \Vhen the tube has a 
small application to the recipient area, as when 
it is attached to the wrist to be carried to some 
other portion of the body, or used in total 
thumb reconstruction, the time of application 
must be longer than when a double pedicle 
tube that has been constructed previously is 
applied. This difference in time we attribute 
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Fig. 8. Case 3. Web contracture associated with scar 
on Mlmar surface of amputated thumb. 

Fig. 9. Case 3. Diagram of application of tube. 

Fig. 10. Case 2. Postoperative view showing correction 
ot wnlraciute and application to thumb. 

Fig. II. Case 3. Tube to correct contracture after am* 
putation of middle finger with palmar and dorsal scar. 

Fig. 12. Case 4. Tube applied to wrist. 

Fig. 13. Case 5. Tube applied to palmar surface of finger 
to correct severe flexion contracture. When the tube was 
divided the end was applied to correct the cicatrix of the 
amputated thumb. 


Fig. 14. Case 6. Tube applied for reconstruction of 
thumb. 

Fig. 15. Case 7. Tube applied to palm. 

Fig. 16. Case 8. Another case in which the tube applied 
tomlrn. 

Fig. 17. Case 9. Tube applied to dorsum of hand. 

Fig. 18 Case 10. A type of flap in which tube formation 
may be a disadvantage. Because of the width of the attach- 
ed margin, tube formation was not desirable and the base 
was covert by a split thickness skin graft. 

Fig. 19. Case 1 1. Tube attached to wrist to be carried to 
another pait of the body. 


to the primary healing reaction and unestab- 
lished blood supply in the one stage tube. 
Compared with the double pedicle tube the 
time of application is longer but the total 
time is shortened. 

Delaying tubes, which not infrequently 
have a borderline blood supply, is best done as 
a closed procedure in order to prevent su- 
perimposed infection which may further im- 
pair the blood supply, in this manner form- 
ing a vicious cycle which may result in par- 
tial loss of the tube. 


suaniARY 

One stage single pedicle abdominal tubes 
have been found a practicable and an ad- 
vantageous method of applying skin and sub- 
cutaneous tissue to defects of the hand. They 
combine the speed of the abdominal flap with 
the cleanliness of the tube. When attached 
to the wrist they may be carried to other 
parts of the body. 
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THE EFFECTS OF CERTAIN DRUGS ON THE 
SPHINCTER OF ODDI 

NORMAN W. THIESSEN. M.D., F A.C.S , Ukt.ood, Ohio 

RESSURE changes in the biliary sys- termiltent gushes of bile from the aninuila of 
tem secondary to variations in tone unanesthetized dogs which they inlerpietnl 
and stales of contraction of the mus- to be the result of the relaxation of the sphiac- 
ter. This observation has been confirmed 
many times by others (Pucston*; Klee ami 


Klucpfel). 

Lueth studied the effects of various drugs 
on the intraductal resistance in the common 
duct and found that in general the effects on 
the intraductal resistance and duodenal tone 
%vere similar. 

The pressure necessary to cause a flow o( 


culature surrounding the lower end of 
the common bile duct have been shown to 
occur in many animals and in man. Former 
investigations have demonstrated changes in 
intraductal pressure by measuring these varia- 
tions, which have been relayed up through a 
cannula in the common duct and into a mano- 
meler system. Since direct obser\'ations of 

the sphincteric contractions of this muscle . - r- - 

system had not been recorded, it was believed water from the common duct through the 
that their measurement might throw addi- ampulla has been measured by many ob* 
tionallight on the readability of the sphincter servers. In the dog it has varied from < 5 © 
of Oddi. (Winkclstein and Aschner) to 675 (Oddi) 

mniimetcrs of water. In man most ob?ei^*eTS 
LITERATURE normal tonicity of the sphinc- 

Oddi was the first to measure the intra* ter of Oddi varies between 90 and 150 milli- 
ductal pressure. He measured the tonus of the meters of water (Bulsch, McGowan, Walters; 
sphincter by observing the height of a column and Elman and McMaster, 9, 10). This re- 
of water supported in a tube tied in the com- sistance may be raised from 600 to 700 mtlli- 
mon duct. Doyon reversed this procedure by meters water under certain circumstances, 
measuring the amount 0/ fluid passing through 

the ampulla from a specially constructed method 

manometer connected with the common duct. External biliary fistulas were prepared in 
The effects of external stimuli and diet on dogs according to Puestow’s technique. The 
intrabiliary pressure have been studied by major ampulla was transplanted to the 
several observers. Archibald noted that alter intestinal continuity was restored. 1 c 
touching the duodenal mucosa with hydro- first operation consisted in an 
chloric acid or pinching it raised the tone of such as is carried out in a posterior lo) 
the sphincter so that pressures as high as 800 resection of the stomach. When the ““S 
millimeters of water were recorded. MeWhor- recox-ered. the closed duodenal l^p was tr 
ter found that m.agnesium sulfate in the du- planted between the abdominal . ^ 

odenum lowered the pressure produced by' the the skin. At the final operation, 710 i . 
tone of the sphincter from 50 to 100 milli- later, this loop was opened and cut 
meters of water. Jacobson and Gydesen tween the openings of 
obsen-ed that in addition to magnesium sul- common bile ducts. The liroer ^ 

fate, acids and peptone lowered the sphincter the bowel was inverted and ine .si 
tone. Cole found that isolated gastric con- ri- ‘’'f. “K' lOis 

tents influence the pressure variably. Bruno, attached lo the skm so thM P ., 

Klodnizki, BoldyrelT, and Rost observed m- easily accessible. 9 '" ? ” ittemlol 

was necessary lo raise th»> |>ortton as u 

From the Laboratorv of Stirpcal Re-earch, UMtem Re<enre retract into the abdominal caVlIV. 

ClcvelaBvi. Ohio, ^ 
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The dogs were fed on a standard diet with 
cereal and meat scraps. On this standard 
regimen they were kept alive for months. The 
two dogs on whom most of the readings W’ere 
made stayed alive 215 and 250 days, re- 
spectively. The most dangerous complication 
e.xclusive of distemper was the opening of the 
lower loop, causing complete loss of pancre- 
atic secretion, maceration of the skin, and a 
rapid do^Ynhill course. These dogs were thus 
kept alive with complete loss of bile except 
what they licked from the fistula. The mu- 
cosa around the fistula on manipulation bled 
easily, but only one dog showed any evidence 
of gross bleeding at autopsy. 

After complete recovery the dog was strapped 
on his back on a table four or five times weekly 
for a half hour until he learned to lie quietly. 
All readings were made in the fasting stage. 
A small latex rubber bag with a hard tip and 
measuring 3 millimeters in diameter was in- 
serted through the ampulla for a distance of 
about 2 centimeters. The proximal end was 
attached by glass and rubber tubing to the 
tccording device. At first this method con- 
sisted of a rubber tambour and the conven- 
tional writing point on a smoked drum. The 
recorded excursions were so small that a more 
sensitive method which would increase the 
deviations was sought, 

A photoelectric method by means of the 
electrocardiographic apparatus was devised. 
A beam of light separate from the electro- 
cardiograph was reflected from a projection 
cell onto the photographic paper. Any varia- 
tions in pressure on the rubber bag w'cre 
transmitted to the cell, thus causing deflec- 
tions of the light beam. A closed air system 
was used throughout the experiments. Since 
the speed of the photographic paper past the 
e.xposure slit was slowed by adding resistance 
in the electric circuit controlling the motion, 
variations in this speed were noted, caused by 



rig. I. First record, control reading; second record, fol- 
lowing inhalations of amyl nitrite for i minute; third 
record, s minutes later. 

changes in electrical resistance and friction of 
the rotating belt. To make the results com- 
parable a timing device was added. A metro- 
nome was placed in front of the beam of light 
used in normal electrocardiography so that 
the moving pendulum would cut the beam. 
Because of the construction of the electro- 
cardiograph the metronome could not be put 
e.xactly in front of the light beam, with the 
result that two vertical white lines close to- 
gether caused by the metronome pendulum 
cut the light beam at the end of one and at the 
beginning of the next arc. Accordingly, the 
time interval between any comparable two 
lines is two seconds, the metronome being set 
at 60 oscillations per minute. 

The curves shown on the photographic 
paper are the recorded contractions. The 
direction of the contractions is denoted by the 
arrow. The horizontal white line is the base- 
line used in electrocardiography and has no 
relation to the present records. No attempt 
for a standard baseline was made, since a 
“normal” or basal reading was taken at each 
period of observation for 10 to 15 minutes 
before any stimulus was used. Various stimuli 



Fig. 2. rit>l record, control rcadinR; second record, (ollo»ins 'A crain morphine sulfate sulKUtancoudy; 
third record, during vomiting Note change in second time interval; fourth rccortl, 5 minutes later. 
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Fig. 3. First record, control reading; second record, {oU 
lowing t cubic centimeter of surgical pituitiin subcutane- 
ously; third record, 5 minutes later. 


were used- Observations were limited to one 
a day so the e/Iects of one stimulus would be 
gone when another was given. The stimulus 
was administered, an immediate reading 
taken, and a final reading again at 5 minutes. 
Repeat observations on the same animal 
under the same conditions were made as con- 
trol procedures. The resulting curves were 
recorded, the paper was developed, dried, 
and representative portions were mounted on 
cardboard. 

A standardisation of the contractions 
showed that a difference of i millimeter on the 
recording paper equals 2 centimeters of water 
pressure. 

OBSERVATIONS 

Normal. A comparison of the control read- 
ings, i.e., those taken before any drug was 
given, shows that a slight rhythmic contrac- 
tion occurs every 2 to 6 seconds. Each con- 
traction was slow, taking from i to 2 seconds 
for the full variation in pressure to be re- 
corded. These variations ranged from a to 7 
millimeters, the average being 3 millimeters. 
During vomiting the pressure increa^d in one 
instance 12 millimeters or 24 centimeters of 
water pressure. This same change in pressure 
occurred in a much slower rhythm during 
excitement. 

It is interesting that the “normal” or con- 
trol readings vary from day to day in tone, 
rhythmicity, and number of contractions. 



Fig. 4. Record taken during excitement. 


Calcium. The dog was given 10 cubic centi- 
meters of 5 per cent calcium chloride intra- 
venously after a control reading was taken. 
There occurred a slight increase in tone, 
with no change in the amplitude of the con- 
tractions, and no change in the number of 
coRtcactions. 

Houssay and Rubio have stated that cal- 
cium chloride caused contraction of the gall 
bladder. Erbsen and Damm report that the 
calcium ion causes relaxation of the isolated 
guinea pig’s gall bladder. The action of cal- 
cium on isolated smooth muscle is variable, 
although in the main it tends to cause relasa- 
lion. The results obtained here indicate that 
calcium increases the tone of the smooth 
muscle surrounding the lower end of the 
common bile duct. 

Novocain. The topical application of 5 per 
cent novocain to the exposed ampulla had no 
observable effect on the tone, amplitude, of 
number of contractions. 

Adrenalin. A subcutaneous injection of i 
cubic centimeter of i :rooo solution of adrena- 
lin caused an increase as high as 4 millimeters 
in the amplitude of the contractions, but no 
change in the tone or number of contractions- 
A dose of 2 cubic centimeters caused a s 
greater increase in the amplitude of the con 
tractions to as high as 8 millimeters, an w 
crease in the respiratory rate, and so 
restlessness in the animal. 

Lueth reported a decreased duodenal pres- 
sure and intramural resistance after 
to 5 cubic centimeters of luooo , 

With smaller doses the effects * u 
sistent. In small doses the action on the g 
bladder has been reported as vanab e 
doses caused contraction of the gall 


The amounts given in the present 
were large, the effect being m proportion to 
quantity of drug given. ..need to 

Amyl nilrite. The dogs ^y^re causg^^^_ 
inhale the fumes of amyl nitrite fo 
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The only effect on the state of the muscle 
tested was a slight decrease in tone (Fig. i). 

The effect of nitrites on smooth muscle is 
definitely one of relaxation. It is interesting, 
therefore, that while the tone of the muscle 
was reduced, the amplitude and number of 
contractions were unaffected- In view of the 
clinical relief which was obtained in patients 
with biliary dyskinesia, this finding was to be 
expected. 

Hydrochloric acid. Tenth normal hydro- 
chloric acid was applied topically to the am- 
pulla as it lay exposed. The slight decrease in 
tone which occurred disappeared in one set of 
experiments and almost disappeared in the 
other during the observation period of 5 
minutes. In one experiment the amplitude of 
the contractions increased slightly. Puestow 
noted a fairly constant stimulating effect on 
duodenal contractions and occasionally small 
spurts of bile occurred when dilute hydro- 
chloric acid was applied. Elman and McMas- 
ter (9) noted a marked decrease in intraductal 
pressure when acid was introduced into the 
duodenum, while alkali caused a similar in- 
crease. 

Morphine sulfale. One-sixth grain morphine 
sulfate was administered to the animal hypo- 
dermically. The frequency of the contrac- 
tions increased slightly. The amplitude of 
each contraction increased from 3 to 6 milli- 
meters, while a negligent change in tone oc- 
curred (Fig. 2). 

Since morphine causes vomiting in dogs, 
^veral records during this action were taken. 
The musculature would relax until the actual 
vomiting occurred, when a sudden spasm 
Would occur. Relaxation followed immedi- 
ately. The time required for this was from 3/5 
to 1 second. The pressure increased as much 
as 12 millimeters or 24 centimeters of water. 
^0 protracted spasm as reported by Butsch, 
^IcGowan,^ and Walters was noted. How’ 
much of this contraction was due to duodenal 
could not be determined. 

"Uuilrifi. One cubic centimeter of surgical 
pituitrin was injected hj’podermically (Fig, 
3)* A definite and marked decrease in mus- 
cular tone occurred. The amplitude of the 
^°”tcactions increased up to 15 millimeters, 
while the number of contractions remained 


about the same. The record also shows many 
smaller contractions occurring, about 6 to 8 
per minute. These could not have been the 
effect of respiration, because the respiratory 
rate at the time was between 30 to 40 per 
minute. In comparison to the normal tonus 
rhythm they could be described as fibrillary 
contractions. They occur in some of the other 
records in a less marked variation and may be 
artifacts. ' 

The decrease in tone agrees with the find- 
ings of Lueth, who found an initial decrease in 
intramural resistance followed by a slow re- 
turn to the control level. 

COMMENT 

The intraductal pressure at the level of the 
sphincter is an aggregate of four components. 
These consist of the secretory pressure from 
the liver, the pressure dependent on the state 
of the musculature of the gall-bladder wall, 
the compression exerted by the muscle bun- 
dles, both circular and longitudinal, surround- 
ing the lower end of the common duct, and the 
back pressure exerted from the lumen of the 
duodenum when the ampulla is patent. In the 
experimental set-up which is here reported, 
all except the compression factor of the 
sphincter and duodenal muscles have been 
eliminated. 

In the operative procedure used in these 
experiments the circular muscles of the du- 
odenum have been cut so that any remaining 
constricting action is a purely local contrac- 
tion. The recorded differences then are 
caused more probably by the action of the 
sphincter, and the large changes in pressures 
reported by other observers have been due to 
the combined action of the duodenal muscula- 
ture and the sphincter. 

The greatest variation from the control 
pressure w’as 7 millimeters and the greatest 
variation under any circumstances recorded 
was only 15 millimeters, or about 30 centi- 
meters of water pressure, as computed by 
standardization procedures. .After similar 
operative procedures and cholecystectomy, 
Puestow’ reported 20 to 30 centimeters of bile 
pressure in the common duct. Ivy states tliat 
in the unancsthetized fasting dog the intra- 
mural resistance may vary from 9 to 25 centi- 
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meters of water pressure, depending on the 
length of the fast. This variation coincides 
Tvith the present finding. These low pressures 
may have been the result of several things. 

There is little doubt that most, if not all, of 
the ^’agal fibers were divided during the opera- 
tive procedures. The sympathetic nerves 
around the hepatic artery remained intact, 
however. Since the exposed duodenal segment 
seemed to recover a normal tone, the ultimate 
eflect of division of the vagus seems question- 
able. Under barbital anesthesia, stimulation 
of the peripheral end of the cut right vagus 
nerve in the neck caused an increase of 4 centi- 
meters of water pressure. Stimulation of the 
central end of the right vagus and both ends 
of the severed left vagus had no effect upon 
the contractions of the sphincter. 

In addition to the nerve section, the inser- 
tion of the bag through the ampulla may have 
partially paralyzed or fatigued the sphincter, 
so that complete recovery had not occurred 
before the period of recorded observations. 
If this is true, then the pressure differences 
recorded arc only a fraction of the real changes 
which occurred. 

The length of observation was usually about 
30 minutes. In certain experiments there is 
suggestive evidence that the effects of the 
drugs became apparent only after the 5 min- 
ute interval. However, readings continued 
beyond this period became complicated by 
restlessness on the part of the dog, so that the 
criticism of possible incomplete observation 
must be accepted (Fig. 4). 

In acute c.xperiments with the ampulla 
raised to the skin and using the same pressure 
recording apparatus, a normal tone of 0.5 
centimeter of water was found. This was a 
maintained pressure in spite of the barbital 
anesthesia. This procedure W’as not done on 
the unanesthetized dogs, but it seems reason- 
able to assume that the normal tone in those 
animals would be higher. Lueth found the 
pressure necessary to open the sphincter to 
vary from 3 to 5 centimeters of water, which is 
probably normal tonic resistance. 

SUMMARY 

In dogs with a biliarj’ fistula preparation 
which c.YcUtdcd all pressure factors except 


that which could be ascribed to ire -j 
the sphincter of Oddi, studies cf ire 
in pressure in response to \-arioasd.'rr?T-. 
carried out. The animals sur\h-ri f.-r^r 
months (i for 250 days) under 
tions, so that observations could le erri 
out uncomplicated by anesthesia cr tr.rTi 
In the fasting animal the bile £cT*d rjj 
rarely and the exposed segment of n, 
quiet. The sphincter normally 1 

more or less rhythmical slow contranS-: fnn 
2 to 6 seconds, shmving a pressure s' 

4 to 14 centimeters of water. The di'Ji; 
changes observed may be summariad u i> 
lows: 

Calcium chloride administered bwn:- 
ously caused a slight increase in tone. 

Hypodermic adrenalin chloride, i-i.xc 
increased the amplitude of theconUjct^^a^ 

Topical 5 per cent novocain shennri c-V- 


feet. , . 

Inhalations of amyl nitrite t 

slight decrease in tone. ^ , 

Tenth normal hj'drochlorip aoo 
topically caused a slight transient drew-'* - 

Morphine sulfate gn-en r 

creased the number and ampntuw • 
contractions. A marked increase n 
occurred during the act of 
Interpreted as a defense 
Tpflnx of duodenal conteTiis jn'o 


Surgical pituilrin 

arked decrease in tone and y,, 
ease in the amplitude of 
These results in 
irable, though in 
ported obtained 

le common duct. »7 

:re reported, it is 
ires more nearly reprc. 


cmBvuJ. Cited by ^ 

Iraesen. t-r ^ , 

lValt«as. Surg. W ^ 
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Fig. I. Liposarcoma of the breast. Photomicrograph of 
the margin of the tumor showing infiltration around 
sclerosed ducts and acini. 



Fig. 2. Liposarcoma of the breast. Detail photomicro- 
graph showing myxoid stroma and bizarre giant cells, 
^me of the cells are vacuolated. 


axilla. A right radical mastectomy was done with 
removal of the nodule in the left-sided scar. The 
primar>’ tumor was an adenofibrosarcoma (I.e. 
cystosarcoma phyllodes) with liposarcomatous 
stroma in places. The recurrence and metastases 
were liposarcomas with many bizarre giant cells 
but without epithelial elements. Binkert called 
the tumor a “fibrolipoadenoma intracanaliculare 
saikomatodes xanthomatodes mammae.” 

A case somewhat resembling Binkert’s has been 
reported by Hinterberger. A 25 year old girl 
noticed a cherry sized tumor in her right breast 
which in a year attained the size of an orange. It 
was excised and during the next 6 years, 5 more 
operations for the removal of recurrences were 
carried out. The earlier tumors were fibroade- 
nomas with sarcoma-like stroma. In the fifth 
si)ecimen there was lipoblastic tissue between the 
recurrent sarcoma phyllodes nodules. The tissue 
from the last operation was studied in detail by 
Hinterberger. Now there was still a cystosarcoma 
phyllodes nodule but other nodules were Hpo- 
blastic tissue which invaded the surrounding 
mammary tissue. There >vere never any metas- 
lases observed. The final result is not reported. 

It is of passing interest to note that liposar- 
comas have been described in the mammary 
glands of cals, dogs and guinea-pigs (Cors3' and 
I bonus, Schultz-Brauns; lit.) 

CASE REPORT 

1 Jewess, aged 43 years, noticed a lump in the 

fVf n December 5, 1045. She consulted one of us 

t.i.n.) alx)ut it the next day- Menstruation bad been 
rfRul-tr and the jast history uneventful. Examination 


shoxsed a freely movable tumor 2.5 by 1.7 centimeters in 
the upper outer quadrant of the left breast. It was not 
attached to the skin and the axlllar>’ nodes did not feel 
enlar|ed. Roentgenograms of the chest and skeleton xvere 
negative. Sedimentation rate, Wassermann, and blood 
smears were normal. 

Operation by one of us (M.U.) at the West Side Hospital 
on December S, 1945, consisted of wide excision of the 
tumor and surrounding breast tissue. Tlie wound healed 
well and there was no evidence or recurrence 2 months 
after operation- Gross examination of the specimen showed 
a mass of breast tissue 5 by 3 centimeters. Embedded in 
the center of this was a localized circumscribed tumor 
measuring 10 by 12 millimeters, It was soft, fleshy, and 
light brown in color. 

MicroscojMC examination showed a tumor made up of a 
conglomeration of cells of varj'ing size and shat>e, including 
round, spindle, and stellate forms and a numl>cr of bizarre 
muUinuclcatcd giant cells. These were set in a fibrous 
stroma some of the fibers of which were thick and others 
extremely delicate producing a myxoid appearance, al- 
though the mucicarmine stain showed no pink or red color. 
A Kharlach R stain showed lipoid droidets in some of the 
cells. The tumor was circumscribed but at its periphery 
invaded the surrounding breast tissue to a limited extent 
(rigs. I and 2). The tumor xxas considered a partly differ- 
entiated myxoid liposarcoma. 

It is apparent from a slud^’ of rei)ortetl cases 
that liposarcoma of the breast is a tumor wliich 
sometimes behaves in a most malignant fashion, 
metastasizing both through the b'mpliatic anti 
blood streams and resulting in death. In other 
cases the infiltrative nature of the tumor is shown 
b)' repeated local recurrences after incomplete 
e.xcision occasionally with a long free interval be- 
tween e.xcision and rcap{>earance but without anj' 
metastasis, and finally there arc cases apjvarcntly 
cured adequate simple excision of tumor an<I 
surrounding breast tissue. 
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A study of a considerable number of liposarco' 
mas led one of us (A.P.S.) to the conclusion that 
they could be divided into two main class es, those 
which'show a considerable degree of differentia- 
tion and which do not metastasize as long as the 
whole tumor maintains its good differentiation 
and a second larger class which is poorly iMffer- 
entiated, may show various types of metaplasia, 
and which metastasizes in about 40 per cent of 
cases. A reasonable form of treatment for the 
first group was considered generous excision, be- 
cause even if this was followed by recurrence, 
metastasis need not be expected; whereas in the 
second group, a more radical procedure should be 
carried out because of the potential danger of 
metastasis. 

The case here reported was unusual because it 
was small and was generously excised within a 
few days of its disco\*e;y. It was fell that it could 
be placed in the more differentiated group and 
that therefore metastasis was extremely unlikely 
and that if local recurrence should occur after the 
generous excision of tumor and surrounding 
breast tissue, it would still be possible to do a 
mastectomy at a later date without jeopardizing 
the woman’s ultimate chance of cure. For these 
reasons no further operative procedures %vere 
carried out. Had the liposarcoma belonged to the 
poorly differentiated group of liposarcomas, a 
radical mastectomy would have been the proper 


treatment since such tumors may meUstisut 
both through the blood and the lympblic ve««t!<. 

SUUXfARY 

A new case of liposarcoma of the breast is r^ 
corded, previously reported cases are anal\»<l. 
and the treatment of this rate mammai)- t\:r.or 
form is discussed. 
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DEFORMATIONS OF THE SKULL IN HEAD INJURY 
STUDIED BY THE “STRESSCOAT" TECHNIQUE, 
QUANTITATIVE DETERMINATIONS 

E. S. GURDJIAN, M.D., F.A.C.S., and H. R. LISSNER, M.S., Detroit, Michigan 


D eformation of the skui] due to 

I hammer blows has been studied by 
’ the “stresscoat” technique (3). If the 
tensile deformations are of sufficient 
magnitude they cause cracks in a strain-sensitive 
brittle coating previously applied to the surface of 
the skull. The resultant deformation patterns 
may then be studied in the immediate vicinity of, 
as well as remote from, the region of the blow. 
“Stresscoat” (1,2) is the trade name of a brittle 
lacquer method of strain determination in any 
material subjected to static and dynamic loads. 
The surface of the structure is coated with a lac- 
quer. Cracks form in this coating when the ma- 
terial to be tested is subjected to tensile strains of 
0.0003 to 0.0015 >ooh per inch. The sensitivity of 
the lacquer depends upon the temperature and 
humidity conditions at the time of the tests. Dif- 
ferent lacquers are used for varying temperature 
and humidity conditions. Before a lest, the sensi- 
tivity of a given lacquer is determined by a cali- 
brating device. 

Dogs and monkeys were used in order to 
establish a correlation between the strain patterns 
obtained in the skull of the living animal under 
nembutal anesthesia, the skull of the dead animal 
with intracranial contents undisturbed and in the 
ilry skull of the same animal (3). It was found 
that the patterns obtained in the dry skull were 
less e.tlensive than in the skull of the dead animal 
or in the animal under anesthesia, but the direc- 
tion and general distribution of the strain paths 
were the same in all 3 classes. It was justifiably 
concluded that the patterns obtained following 
hammer blows on the diy skull were similar to the 
findings in the living skull. 

In the study of strain patterns in the human, 
dr>' and cadaver skulls were used. The e 0 ects of 
hammer blows on the midoccipital region near the 
parietal occipital suture, the midfrontal region, 
the anterior vertex at the midlinc, the lateral 
frontal, and the lateral posterior parietal regions 

...t ft"’’ l}>e Dfjurtmcnts of Surpery and EnpincfrinR Mrehanks. 

Vtinersity. and Demrimcnt of NcurosurKwy, Orate 
Hospital 

Thi, worL was aulcil in part bv a grant fmm the Orate IIosiu- 
Kestarch l un<l. 


were studied (3). Following midfrontal blows, 
the strain paths extended toward the roof of the 
orbit, along the orbital rim, and toward the 
frontosphenoidotemporal junction at either side. 
With a midoccipital blow there were evidences of 
extensive deformation about the foramen mag- 
num. Lateral frontal and lateral posterior parie- 
tal blows caused cracks in the lacquer e.xtending 
toward the temple; with the former the direction 
of the cracks was downward and posteriorly, and 
with the latter downward and anteriorly. 

It was found that the human and lower forms 
differed materially in their strain patterns- In the 
human the deformations detected by this tech- 
nique were more localized. However, the value of 
the experimental animal in establishing correla- 
tion of results in the animal under anesthesia, in 
the skull of the dead animal with contents intact, 
and in its dry skull, was of inestimable value. It 
could be definitely slated that the patterns ob- 



Fis- ». This figui'c illustrates the method u^J for de- 
lis’cring known quantities of energy in certain locations in 
the skutl. Before each cai«rimcnt tlic skull vs carefully 
weighed. It is then held at the proper distance from the 
steel piatc to prorlucc the desireil energy at impact. The 
thread holding the skull is burnt with a match and follow- 
ing the imiKicl the skull is caught on the rebound in order 
to avoid tne possibility of secondary patterns from more 
bounces. 
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Fig. j. The effect of 14.3 inch pounds of energy aa the mid forehead Upper left is 
skull G with sensitivity of lacquer at 000105 inch per inch Upper right is skull C 
Hith sensitivity cf lacquer at 000095. LoMer left is skull B nith sensitivity of lacquer at 
0 00095. I-ower right is skull D with sensitivity of la^uer at o 00095 Note that there 
are minimal deformation patterns in each instance with the exception of skull B which 
shod s no effects from the bfo« . 


tainecl in the dry skulls were essentially the same 
as in living animals under anesthesia. This does 
not signify that the magnitude of the strains is the 
same, but that the strain paths are similar. It was 
also deduced with reason that the effect of the 


skin and muscles on the strain paltern is n p 

the present paper certain quantitative 
are given. The effects of a given amount 01 ao 
sorbed energy in various fiortions of the s 
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Fig. 3. Anterior vertex (midUne) blow show Ine lines of strain extending toward the temple 
on both sides. This is skull B with sensitivity of lacquer at 0.00103 and with a blow of 14.3 
inch pounds of energy, 


described. Deformations resulting from blows of 
varying energy are also discussed. 

PROCEDURE 

Previous tests have shown that suture lines in 
drj’ skulls tend to interrupt the propagation of the 
cracks in the "strcsscoat” lacquer. It was there- 
fore decided to keep the skulls moist by immers- 
ing in normal saline solution between tests to 
prevent the disintegration of the tissue at tlie 
suture lines. One skull was permitted to remain 
dr>’ as the tests progressed to determine any 
changes in deformation patterns resulting from 
the drying of the skull. Six human skulls, freshly 
obtained from the anatomical laboratories, and 
dissected free of soft tissues were used. Five were 
kept in normal saline solution, except when in use 
for strain determinations. 

_ The skulls were removed from the saline solu- 
tion in which they were stored several hours be- 
fore coating in order to permit the excess moisture 
to drain off and evaporate. Just prior to spraying 
they were washed with ether. In no case was 
there any difficulty in getting the lacquer to ad- 


here properly to the bone. The skull was first 
sprayed with a thin uniform undercoating of 
aluminum lacquer and after 15 minutes of drying 
a uniform coaling of "strcsscoat" lacquer was ap- 
plied with a sprayer. Numerous calibration 
strips were coated at the same time. The lacquer 
was allowed to dry for 24 hours before a blow was 
administered. 

In order that the results of tests made at differ- 
ent times could be correlated it was necessary' to 
have the strain sensitivity of the lacquer within 
certain limits for all experiments. The range 
chosen was 0.00100 ± 0.00005 inch per inch of 
strain to produce cracks in the lacquer. When the 
test was about to be made, one of the calibration 
strips was tried to check the strain sensitivity of 
the lacquer for the existing temperature an<l 
humidity condition of the room. If the sensitivity 
was too great, the room temperature was in- 
creased until a calibration strip test showed that 
the sensitivity was 0.00100 ±0.00005. The skulls 
were then tested. A room with constant tempera- 
ture and humidity condition would obviate some 
of the above described operations. However, with 
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FiB. 4. Anterior terlex (midUn.) blow in sknil E with 
of 14 3 inch pounds. Note that the pattern in this skuii is somewhat more ealeniii 

3 ' , . 


the use of the calibration strips an accur^e and 
quantitative determination can be obtained. 

The skulls weighed from 1.07 to 2.23 pounds 
The>' were dropped on to a polished steel block 
weiehing several hundred pounds. Therefore the 
energj- absorbed by the steel block was negligible. 
The amount of energy absorbed by rack 5 ^““ 
determined by its weight and the distance through 
which it was dropped The 
stant of impact varied from S-d d 9 l«| [ft 
second. Each skull svas supported so that the 
blow was delivered perpendicular lo a plane 

‘“/seliL” S'. Srll'Tdton .he six hnrnan 

skulls with blows delivered to the midfrontjU, 

midoccipital, lateral frontal, K''”' 

parietal and anterior vertex (midlme) ie„i^ 

The skulls were suspended above the 

with thread For occipital blows the Ihfcaa was 

M Abridge of th? nose; for 

a hook in the foramen magnum 

terior parietal blows, it was tied to 

arch- for vertex blows, the skull was supportM Dj 

a thread tied to a hook in the " 

and for the lateral frontal blow it was supportea 


from a thread in the posterior parieuj 
to another tightly encircling the skull. TO 
was then adjusted to the correct .. j the 
steel block. The ;htt“'l,'™"^”"'.‘‘lt““rs canEht 
skull to drop on the steel blo^ an . j 
on the rebound to prevent the '“™Sditionil 
ondary strain lines in the lacquer due to eoon 

bounces (Fig. r) . j„.anned bv coating 

The strain lines were next der eloF ^ 

the lacquered skull with red d> emulsifier 

cess etchant was ."if. J cracks. F«' 

solution, leaving the dye on 3 ^ ^vas then out- 

pnrposesofphologmphy.eachtrackvost^^^ 
lined with India ink. Faint , . v stain^ 
more lightly than hea%T cracks which 
with heavy lines of lacquer indicaie <5 

The formation of cracks m the q ^ ^ 

a minimum tensile strain • ,n 

inch per inch. The magnitude 
certain portions of given above. For 

siderably in excess of ' f^in pattern the 
instance, in the region center and more 

rracks are closely spaced at th eMdenl 

widely spaced toward 3„,in of the 

that a strain gradient e.xists wu 
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peripheral cracks being about 0.00100 'inch per 
inch and increasing in magnitude toward the more 
closely packed cracks in the center. 

In a series of experiments the same amount of 
energy (14.3 inch pounds) was used in different 
locations of the skull. Another group of experi- 
ments were carried out in which the quantity of 
energy applied to different regions was varied 
from 8 to 24 inch pounds (Table I), 

EXPERIMENTAL DATA 

In Tabic I the weight of each skull at the time 
of a given test is tabulated. Skull B was kept dry 
and the other 5 were immersed in normal saline 
solution between tests. Only skull C shows a 
marked change in weight. This was caused by 
the separation of a portion of the intracranial 
contents which remained attached to the internal 
surface of the skull during the first two tests. It 
should also be noted that in certain experiments 
the skull weight was higher than in certain pre- 
vious tests. This is almost wholly due to the vary- 
ing amount of aluminum and lacquer coating 
sprayed upon the skull. Both are heavy and can 
cause differences in weight depending upon the 
thickness of the layer applied to the surface of the 
skull. The strain patterns in the skull not im- 
mersed in saline (skull B) were essentially of the 
same distribution and direction as those obtained 
from the moist skulls, but as the tests progressed 
a separation of the sutures gradually occurred and 
the results obtained after the sixth test were dis- 
carded. Such a separation not only may prevent 
the propagation of strain paths but it constitutes 
an area of energy absorption, causing quantita- 
tive errors in results. This is evident from the 
examination of the strain patterns obtained with 
14-3 and 20 inch pounds of energy, Tests B-2 and 
B-8. In the case of this skull the strain cracks 
were less extensive for the higher energy than for 
the lesser value. It is felt that the most reliable 
results are obtained in fresh skulls which arc kept 
moist in saline between tests. However, skull D, 
which was kept moist throughout the tests, had a 
separation of the lambdoid suture on the ninth 
test and was then discarded. The experimental 
data given were completed during a period of 3 
months. 

A constant energy of 14.3 Inch pounds was used 
in all skulls in the first 6 experiments (Table I). 
Var>’ing amounts of energy were used beginning 
with test 7. The findings will be described under 
(r) blows of constant energ>’, and (2) blows of 
varj'ing energy. 

Repdls U'illi co>isla7il energy. The application of 
t 4-.3 inch pounds of energj' by the above-described 



Fig. 5. Lateral frontal blow in skull E with sensitivity of 
lacquer at 0.00105 and a blow of 14.3 inch pounds of energy. 


procedure resulted in patterns of different magni- 
tude in different locations. Following an occipital 
blow the deformations were more extensive. With 
the same amount of energy midfrontal blows re- 
sulted in very slight change. There was also some 
difference in magnitude of patterns obtained with 
blows at the same location but in different skulls. 
Such variations from skull to skull may he ex- 
plained in part by differences in shape, contour, 
and thickness, and slight change in the location of 
the blow in successive tests. These data will be 
described in greater detail in, the next few para- 
graphs. 

Midfrontal How with 14.3 inch pounds of energy. 
These experiments were carried out on 5 skulls 
kept in saline and i dry skull. In Figure 2 it is 
noted that minimal strain cracks are found in the 
frontal bones in 3 of 4 specimens. In i (skull II), 
a blow of 14.3 inch pounds of energy caused no 
cracks in the lacquer with a sensitivity of o.oo<^5. 

Anterior vertex {midline) blow with 14.3 inch 
pounds of energy. A blow in the anterior vertex at 
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frontal blow on thf right side in skull R nith 14 g inch noundt of energyand stns'i- 
tiN'ity of lacriuer at 0.00105 In this eiperiment the skull fractured Mith line of fracture extending from 
the orbital nm to the mi<ldle of the area of impact. 
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made satisfactory recoveries. If cholangitis 
and obstructive symptoms develop after a 
reconstruction operation, one would best 
defer further surgical treatment unless definite 
complete obstruction is proved, as nearly a 
half of the patients who were reported well 2 
to 12 years after operation had cjqiericnced 
transient cholangitis and symptoms of ob- 
struction at one time. 

On the other hand surreal treatment 
should not be withheld from patients on the 
grounds of a poor risk, for these 188 patients 
who underwent 496 operations, 257 elsewhere, 
underwent 188 procedures with only a 12 per 
cent surgical mortality rate. 
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j. Posterior parietal blow in skull E with 14.3 inch 
of energy and sensitivity of lacquer at 0.00100 inch 
h. Note the extensive deformations toward the 
phenoidofrontal junction 

dline caused deformation patterns to ap- 
ong the lateral frontal and frontoparietal 
n on both sides. There is some variation 
ull to skull as concerns magnitude, but the 
direction of the paths of strain are the 
'igs. 3 and 4). 

il frontal blow with 14.;^ inch pounds of 
A blow in the lateral frontal region caused 
tion patterns to appear in the parieto- 
1 region and the frontosphenoidotcmporal 
• The cracks extend down and poster- 
ept near the zygomatic arch where their 
. is downward and forward. In Figures 
ire shown the strain patterns following a 
ontal blow with a sensitivity of the lac- 
1.00105 in both instances. Note that in 
there are cracks in the lacquer covering 
na. 



Fig. 8. Occipital blow at the midline with 14,3 inch 
I>ounds of energy in skull E. Note the patterns over the 
squamous portion of the occipital and parietal bones. Note 
also the pattern at the base of the skull about the foramen 
magnum. 

Lateral posterior parietal blow with 14. j inch 
pounds of energy. Extensive deformations oc- 
curred with such blows. The paths of strain were 
downward and toward the “temple” (Fig. 7). 

Midoccipilal blow with J4.J inch pounds of 
energy. A blow on the squamous portion of the 
occipital bone near the lambdoid suture at the 
midline caused some local deformations and de- 
formations about the base of the skull at the 
foramen magnum (Fig. 8). In Figures 8 and g are 
seen differences in the magnitude of these strains, 
but the direction of the paths are the same. This 
may be in part explained by differences in skull 
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Fig. 10. A midfrontal blow in skull C \>itb 20 inch pounds of energy (left upper 
and lower); with 24 inch pounds of energy (right upper and lower). Note the in- 
creasing intensity of deformation pallcrns with increase in the injuring energy. Sen- 
sitivity of lacquer 0.00105 in both experiments. 

results are shown in Figure 2. In Figure 10 arc are more extensive. With 14.3 inch pounds of 
shown photographs of deformation patterns fol* energy the deformations at the base are more 
lowing the use of 20 and 24 inch pounds of energy, numerous and there are some cracks in the lac- 
1 ^re seen the lateral vietvs of these quer covering the parieto-occipital region. With 

skulls. With 20 inch pounds of energy, only faint 16 inch pounds of energy, the cracks in the lacquer 
2nd minor deformations are noted. With 24 inch extend to the base of the middle fossa, to the 
pounds, the cracks are more evident, heavier, and petrous bones and the zygomatic arches. The 
Wore numerous and comparable to those obtained cracks are heavier, longer, and more numerous 
m the midoccipital blow with 14.3 inch pounds of (Figs. 12 and 13). In Figure 14 are shown contre- 
ener^. coup deformations of sufficient magnitude to 

^iidoccipital blow with varying energies. Pat- cause cracks in the lacquer at the frontosphe- 
terns Were obtained with as little as 8 inch pounds noidotemporai junction. They were first seen 
?*®'^^rgy(thesensitivityof thelacquerato.ooogs). with 10 inch pounds of energy and are more ex- 
With 10 inch pounds of energy the deformations tensive with blows of 14.3 and 16 inch pounds. 
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rig. 12. Midoccipiul blow with graduated energies on skull C. To the left, results 
with 8 inch pounds of energy and sensitivity of lacquer at o 00105; to the right, results 
of a blow with 10 inch pounds of energy w ith sensitivity of lacquer at 0.00105. 


directional quality. High velocity energies may 
wuse localized deformation with comminution, 
d.eprcssion, or perforation of bone. At the present 
time, we have no information concerning the be- 
havior of a skull with energies of high velocity. 
In the present study velocities at the instant of 
impact varied between 5.4 and 9.9 feet per second. 

In general, the paths of strain brought out by 
these studies parallel fracture lines seen clinically 
in the human. The deformation patterns are more 
common in tlic weaker than in the buttressed 
zones of the skull (4). Tlius, very few cracks are 
seen m the lacquer extending longitudinally along 


the median plane of the frontal and occipital 
bones. Relatively few deformation patterns are 
seen along the zygomaticofrontal and the pe- 
trosoparictal buttresses. Clinical data corrobo- 
rate these findings. Fractures resulting from 
general deformations of the skull in general follow 
the strain paths seen in these experiments. With 
blows in the posterior parietal region, a fracture 
line extending down and forward toward the 
temple is commonly seen. Fracture lines in the 
occipital bone in general follow the strain paths 
seen in these tests. The three type.s of fracture 
seen include linear fractures extending into the 
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l ie, ji. To the Jelt, an occ^Jitai diow wun 14-3 men pounuj w* 
silivity of lacquer at 0.00105; to the right, an occipital blow with lO inch pounds 
energy and sensitivity of lacquer at o 00005 inch per inch (skull CJ. 


foramen magnum, linear fractures extending 
lateral to the foramen, and fractures which ex- 
tend down toward one or the other of the large 
openings at the base of the skull such as the jugu- 
lar foramen or the hypoglossal foramen. These 
may then extend forward toward the petrous 
bone. Fracture lines in frontal blows are taually 
seen extending toward the roof of the orbit in a 
paramedian position, much in the same direction 
as in the strain paths with midfrontal blows. It is 
obvious that with high velocity energi^ there may 
be localized deformation with comminution, de- 
pression or perforation. It has also been men- 


aoned previously that ^certain 

ihape,andvelocityof the mjuringo j > 

lirection may be given the from 

Certain threshold values may .i-e ocdphi^ 

L Study of Table II. Whereas m^P 
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ause deformation patterns in ^5 
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DO energy. Xotc that with lo inch pounds (upper row) deformations are only slight; with 14.3 inch 

H f ttte more extensi\e (middle row), and they arc most widespread with 16 inch pounds of energy (lower row), 
for^ patterns are found at the frontosphenoidotemporal junction on one or both sides (conlrca)u|i do- 
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of the skull with failure in certain regions. The 
case with which deformations are produced in the 
region of the foramen magnum and parieto- 
temporal regions may explain how in certain in- 
juries linear fractures may obtain in these loca- 
tions without loss of consciousness. A siiull 
amount of energy may be dissipated in causing 
deformation and failure of the skull. However, it 
may not be of sufficient magnitude also to result 
in adequate pressure waves in the cranial cavity 
to cause |X)sttraumatic unconscipusness. A 
severe blow in the occipital region is associated 
with extensive deformation at the ^se of the 
skull thus helping to cause intracranial pre^ure 
waves to add to the serious intracranial injur>’. 
Whereas a weak blow may cause a symptonuess 
fracture line, a severe blow may result in a serious 
state. It is clinically known that patients with 


■racture of the base may be seriously ill and jrt 
•here arc instances in which the symptom e 

' stall (C),, occipital blows were —is 

cntly associated with deformation pa 
he frontosphenoidotemporal junction , 1 ^ 

K>th sides. From their position, they 
ailed contrecoup the 

ractures may thus be J ’^5 ikb a 
issociation in some cases of biacK > 
all resulting in an occipital blo\ > 
ilained by contrecoup i5th post- 

i{ the origin of the temporalis muscles t 
talpebral bleeding. 


SOMilARY 

I. The amount of absorbed 

use threshold deformations is different 
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ous parts of the skull. In the midfrontal region, 
blows of 14 to 18 inch pounds of energy cause de- 
formations of a magnitude similar to those ob- 
tained with 8 inch pounds in midoccipital blows. 

2. A small amount of energy may be dissipated 
in deformation and failure (fracture) of the skull. 
However, it may not be of sufficient magnitude 
also to result }n adequate pressure waves in the 
cranial cavity to cause posttraumatic uncon- 
sciousness. This may explain how in certain 
locations of the skull linear fracture may obtain 
without unconsciousness. 

3. Contrecoup deformations of the fronto- 
sphenoidotemporal junction following midocdpi- 
tal blows were obtained in one out of dx skuUs. 


This argues in favor of contrecoup fractures in 
certain cases. 

4. The distribution and direction of deforma- 
tion patterns generally parallel fracture lines in 
clinical cases. However, the shape and velocity oi 
the injuring object may influence and give strain 
paths a directional quality. 
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS 

E. L. ELIASON, M.U , I.-.A.C.S.. and R. F. WELTY. M.D, Philadelphia, Pennaylvaai, 


S pontaneous rupture of a presumably 
normal esophagus has been reported only 
linfrequently. The occurrence, therefore, of 
3 cases in a period of i year in the expe- 
rience of the senior author has prompted us to 
report tliese cases and review tiie literature. 

The earliest case recorded is one by the Dutch 
physician Boerhaave, in 1724 (12). ffis brilliant 
description over 200 years ago of the onset and 
course of the disease and of the findingsat autopsy 
leave relatively little to be added t^ay. A feu- 
lines with regard to this report therefore are of 
interest: 

Quoted from van Swicten: *‘\Ve have a sur- 
prising obserk-alion given us by the celebrated 
Boerhaave wliich is, pcriiaps the only one pub- 
lished, namely, the illustrious Baron Wassenacr, 
Lord High Admiral to the Rcpublick, after in- 
tense straining in vomiting broke asunder the tube 
of the esophagus, near the diaphragm, so that 
after the most ocrucialing pains the aliments 
which he swallowed passed, together %vith the air, 
into the cavity of the ihora.x, and he caj)ired in 
twenty four hours ” 

Quoted from Liebetaud: “From him (Boer- 
haave) it appears that the Admiral, who was more 
than fifty years oU. sutTered an annoyance at the 
pic of the stomach three days after feasting sump- 
tuously. During the efforts to obtain relief by 
vomiting, the sudden pain, ‘as from some rupture 
or tearing' occurred. During Uie progress of the 
affection he was constantly tortured with extreme 
pains. In the meantime increased suffering 
threatened syncope; there was neither fever, 
cough nor difficult breathing. The vehemence of 
the pains prevented any motion of the body and 
there was scarcely any remission from their great 
severity. They seemed to be seated primarily 
within the chest near the diaphragm, thence ex- 
tended to the back and throughout the entire 
chest. Finally the strength gave way and he ^ed 
suffocated, the horrid symptoms continuing. 
Notiung noteworthy was found in the abdomen; 
a large amount of gas escaped from the first inci- 
sion into the pleural cavity. The lungs and heart 
were unaffected. A marked and unusual smell 
came from the chest, as if proceeding from some 
putrid fluid in which the posterior parts of both 
lungs were batlied; this fluid, amounting to six 
pounds, did not differ in the least from the con- 


tents of the stomach. The body having been 
thoroughly cleansed, there was found a transverse 
rupture through the esophagus near the dia- 
phragm.” 

The first review of this subject in the Amerian 
literature was by Reginald Fitz of Boston in 1877 
(12). He recorded a case of his ownanddescn’bd 
the disease at some length. The next comprehen- 
sive review appeared in 1914 (55). At that time 
Walker was able to find only 22 cases recorded ia 
which rupture took place spontaneously in an 
esophagus otherwise normal. His case is the first 
of the 4 reported in the literature which have been 
diagnosed before death (i, 16, 50, 55). Since 
Walker's review several articles on this subject 
have appeared (1,8, 16, 19,32,41, 50). Most have 
been solitary case reports. However, Gottinj9J3 
in a 1 0 year review of all admissions to the Louis- 
ville City Hospital was able to find 4 cases. 
Ridgway and Duncan in their review of igjh 
believe that 3 of these cases are not repiescnU.ti\e 
of true spontaneous rupture. The latest rexiew by 
Klein and Grossman in 1943 included only 40 
cases gatliered from the literature. We have been 
able to find only r case report since then (8). Id 
contrast to rupture, perforation of the esophagus 
ie It mr.u fftllow the inCeStlOn Ol 


is not uncommon. It may follow the ingestion ' 
a foreign body (3, s, 18, 28, 3 ®)» instrumentation 
(2>> *5. 26, ?3). e.\lernal trauma (31) or ero- 

sion of a carcinoma, or result from a stricture (541 
or syphilis (15). This is not the sort of injuij 
under consideration, howe\er. 


Spontaneous rupture of the esophagus occurs at 
i.» 1,.,. »r end— usually within an inch or ^ 


the lower euu—u5uaij^ 

the cardia. At times the rupture extends down 


me caroia. rti iinica 

into the cardiac portion of |he 


posterior or posterolateral wall usually on th 
side is the site most commonly involved, 
rupture is usually a solitarj’ one and m on 
Walker’s 22 cases failed to be 


like owning. Tiie fissure may be one to sev 
centimeters in length. Though m some cas« 
there is evidence of pre-cxistmg ulceratio ^ 
the mucosa and muscular coats are quite no 


except for the immediate site of rupture. , . 

cingenital weakness of the area 
M Dunp« 


the 35 cases reported oy , c/,u jec- 

occurred during the -’id find only J 

ades of life, ilenne and Moore could nna 
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TABLE I.— ACUTE CHOLECYSTITIS NEW YORK 

HOSPITAL—SEPTEMBER I, I932 TO SEP- 
TEMBER I, 1945 

Total cases 527 

Deaths 13 

Mortality, per cent a. 46 

Operative Procedures 

Cholecystectomy 460 

Cholecystostomy 67* 

Common duct exploration 43 

*12.6% of total operations. 

additional procedure of exploration of the 
common duct was limited to those in which 
indications were definite, and these totaled 
47, or 8.9 per cent. The policy has been ad- 
hered to that the welfare of the patient is 
continually to be kept in mind and that the 
operative procedure employed is to be that 
which promises the greatest possible benefit 
and least hazard. The operation is not de- 
cided upon entirely before the procedure is 
undertaken. For instance, if during operation 
cholecystostomy seems to be the procedure of 
choice, cholecystectomy is abandoned. 

Cholecystostomy was performed in 67 
instances and was followed by 5 deaths. This 
procedure is clearly indicated when the pa- 
tient is too ill to withstand cholecystectomy 
or when cholecystectomy presents too great 
difficulties. For the extremely debilitated pa- 
tient or for the very ill, we doubt if there are 
any contraindications for cholecystostomy. 
It may be done under local anesthesia, dis- 
turbing the patient very little; and it may be 
a life-saving operation. The decompression 
of the biliary tract averts catastrophe by 
preventing progressive liver damage if com- 
plete biliary obstruction is present. 

In determining the type of operation to be 
done, the gross appearance of the presenting 
patliological changes is of importance. In the 
first place, if there is gangrene and perforation 
with accompanying generalized peritonitis, 
simple drainage of the abdomen together with 
cholecystostomy is indicated. If there is 
gangrene and perforation whicli has resulted 
in localized peritonitis or abscess in the region 
of the extrahepatic portion of the gall bladder, 
then one may choose between cholecys- 
tectomy and cholecystostomy. However, in 
the presence of extensive adhesions of the 
omentum to the gall bladder and into the 


TABLE n.-ACUTE CHOLECYSTITIS, NEW YORK 
HOSPITAL, SEPTEMBER I, 1932 TO SEP- 
TEMBER I, 1945— PATIENTS FIETY YEARS 
OF AGE OR OVER 


Total 175 

Deaths 9 

hfortality, per cent 5.4 

Operative Procedures 

Cholecystectomy 140 

Chole^tostomy 35* 

Cooimoa duct exploration 22 

* 20 % of total operation. 


biliary fossa, it is indeed questionable whether 
these should be disturbed and a cholecys- 
tectomy done. If the patient is unusually ill 
and if postoperative complications appear in 
the offing, then certainly cholecystectomy 
should not be attempted. Perforation of the 
gall bladder with a small abscess or perfora- 
tion into the adjacent liver tissue is no 
contraindication to cholecystectomy. The pa- 
tients with simple acute cholecystitis are in 
general best treated by cholecystectomy. 

Common duct exploration in acute chole- 
cystitis has been limited in our clinic to those 
patients with unequivocal indications for com- 
mon duct obstruction. If these exist, common 
duct exploration should be undertaken even 
though it adds additional risk to the pro- 
cedure. The incidence of postoperative com- 
plications is in this series apparently in- 
creased. At the same time it may be said that 
these patients are usually in the group that is 
more seriously ill. For the extremely ill, 
jaundiced patients, decompression (that is, 
cholecystostomy) may be utilized as a com- 
promise procedure, having in mind, of course, 
following the subsidence of jaundice, the ex- 
ploration of the common duct with the patient 
in a greatly improved condition. 

The presence of jaundice requires the de- 
termination of blood prothrombin and the 
evaluation of any bleeding tendency, and, in 
the presence of acute disease, time may not be 
afforded for this. For such patients the use of 
whole blood transfusions and parenteral ad- 
ministration of vitamin K may preventserious 
postoperative hemorrhage. 

The common duct was explored in 47 of the 
patients in this series, an incidence of 8.9 per 
cent. Stones were recovered in 29 of these, or 
61.7 per cent. It is probable that the opening 
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cases in childhood— a time when congenital ab- 
normalities are likely to become manifest and 
when vomiting is especially prone to occur. Also 
the reported cases usually do not present thinning 
of the muscular coats. 

Ulcerative esophagitis and peptic ulcer of the 
esophagus are entities which are now recognized 
and perforation and hemorrhage can occur in 
these ulcers (4, 13, 27, 38). It is questionable 
whether such cases should be included in a con- 
sideration of spontaneous rupture of theesophagus. 
The possibility of an acute linear peptic ulceration 
in the remaining cases still is present. Moreover 
the factor of peptic digestion of a traumatic fissure 
is even more difficult to rule out. Two cases have 
been reported of rupture of the esophagus after 
extensive burns (49, 51). In i Curling’s ulcers 
were present also in stomach and duodenum (51). 

There seems little question that the most impor- 
tant factor in spontaneous rupture of the esopha- 
gus is that of sudden increase in pressure. Cases 
have been recorded following crushing injuries of 
the abdomen, (i, 41) during convulsive seizures 
(32), and during defecation (42). In 23 of the 35 
cases reported by Ridgway and Duncan vomiting 
had preceded the rupture. Of the 25 in whom 
an accurate histoiy* could be obtained, 18 were 
alcoholics. Though the alcohol in itself may have 
a deleterious effect on the esophagus, it seems 
likelj^ that the nausea, retching, and vomiting 
associated with excessive drinking are the more 
important factors in rupture. 

In 1884 (8) JIcKenzie demonstrated experi- 
mentally that the lower end of the esophagus is 
the weakest portion. Weiss and Mallory (37, 56) 
were able experimentally to reproduce linear fis- 
sures of the lower end of the esophagus and cardia 
by increased pressure. 

Weiss postulated the following (20): Vomiting 
IS a complicated and highly co-ordinated mecha- 
nism. The pylorus closes and the cardia and 
Kophagus dilate. A wave of counter peristalsis is 
set up, and the esophagus relaxes. A sudden con- 
vulsive rise in intra-abdominal and intragasiric 
pressure empties the stomach. If vomiting is 
repeated the vomiting center becomes fatigued. 
Co-ordination is lost and the esophagus and 
diaphragm fail to relax in the face of the sudden 
increase in pressure, resulting in rupture. The 
lact that at least 2 cases (12, 54) occurred during 
strenuous vomiting in attempts to dislodge a bolus 
of food in the esophagus would lend support to 
this theoty. Rupture has been reported in asso- 
ciation with neurogenic disturbances but this is 
certainly uncommon and an unimportant and 
irrelevant factor in this presentation (9, 39). 


In only 5 of the 35 cases reported by Ridgway 
and Duncan were the patients females. The sig- 
nificance of this is not certain unless the picture of 
alcoholism is considered predominant in the male. 

Rupture of the esophagus usually takes place 
during an episode of vomiting, often precipitated 
by a bout of drinking or a heavy meal. The 
patient experiences sudden severe pain high in the 
upper abdomen or epigastrium or beneath the 
sternum. Frequently the pain radiates to the 
back or to the interscapular region— the left side 
being more often the site of reference than the 
right. With the onset of the pain, some have felt 
a sensation of something tearing or giving way in 
the chest. If vomiting is repeated the vomitus is 
likely to be bloody. Though the pain is usually 
severe and persistent and often is not relieved 
significantly by morphine, in some cases the pain 
has not been severe but has been more in the 
nature of a pressure or discomfort in the region of 
the rupture. Food particles are often found in the 
posterior mediastinum. Rupture into the pleural 
cavity (usually the left) is not uncommon. If this 
be true gastric contents may be found here also. 
Even though the pleural cavity is not actually 
invaded, pleural effusion is often present because 
of the adjacent mediastinal irritation. Though 
hemorrhage may be rather profuse after rupture 
the real threat to the patient is that of a fulminat- 
ing mediastinitis ana death. There has been no 
case reported so far in the literature in which 
recovery has taken place, though in an editorial 
footnote in the 1944 Yearbook of Surgery, Graham 
mentions 2 cases which resulted in empyema and 
recovery following drainage of the empyema. This 
same course has been reported following perfora- 
tion of the esophagus. 

On examination the patient is found to be 
obviously critically ill. Shock is profound. Thirst 
is extreme and the patient may be able to take 
fluids by mouth with little difficulty or discomfort, 
though some discomfort may be felt locally at the 
site of rupture as the material swallowed passes 
over it. The blood pressure is low, the body tem- 
perature may be depressed and the pulse is rapid. 
The skin is cold and clammy; there is a pallor 
which quickly gives way to marked cyanosis. 
D>'spnea is often present and the respiratory rate 
is increased. 

Initially findings on examination of the chest 
may be normal, and the upper abdomen is some- 
what tender and guarded. However, as time 
passes the abdominal signs tend to diminish and 
the dtest signs become more prominent with the 
development of rSles and dullness at the lung 
bases. Some have been able to detect an abnormal 
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sound of fluid and air in auscultation of the chest 
during thesn-aWoR-ingof tva(er. In about half the 
cases subcutaneous emphysema eventually tlevel- 
ops. It is manifested first in the suprascapular 
fossae and the suprasternal notch but later ex- 
tends to involve the entire neck, face, trunk, and 
even the extremities. Wangensteen once said: 
“In the drowsy small hours of the night, I have 
once made the diagnosis of spontaneous perfora- 
tion of the lower esophagus o\'er the telephone in 
conversation with the surgical resident on the 
basis of subcutaneous emphysema in a patient 
who had upper abdominal pwin, no d>'spnea, or 
cough.” (4s). I! rupture extends into the pleural 
cavity physical signs of hydropneumothorax 
develop and gastric contents may be aspirated 
from the chest. Three ca«s diagnosed before 
death were discovered in this way (1, 16. 50). 
X-ray examination usually shows mediastinal 
emphysema within a fe^v minutes of the lime of 
rupture, long before the air becomes evident in the 
subcutaneous tissues of the neck. A fluid level in 
the mediastinum may also be demonstrated by 
x-ray examination. 

The differential diagnosis includes coronar)' 
occlusion, dissecting aneurysm of the aorta, pul- 
monary embolism, spontaneous pneumothorax, 
ruptured peptic ulcer, acute pancreatitis, and 
mesenteric occlusion. The abdominal pain is so 
prominent a feature that many have been sub- 
jected to exploratory laparotomy (t, 24, 52, 55). 

CASE RCrORTS 

Case i. L.D.II. This $5 year old ^^hU« man, ad- 
milted September iS, lie was a known alcoholic for 
many years and had recently been on a prolonged spree. 
The day of onset of his iiioess hedid not feel H-ell but bad no 
particular complaints until 6:00 p.m. when he suddenly 
vomited before dinner. Some blood was seen in thevomitus. 
There was some upper aUominal pain and su(«tenul 
distress but no rigidity of the abdomen and little tender- 
ness. His pain increased and the upper abdomen became 
rigid. In addition a tightness of the lower chest was noted. 
The diagnosis of ruptured gastric or duodenal ulcer or acute 
pancreatitis was considered so be was explored 6 hours 
after the onset of his trouble. Nothing was found. He 
continued to vomit bloody material and gutric suction 
drainage was instituted. In spite of supportive treatment 
hefaiied todo weJland showed marked circulatory coUa|«. 
The senior author was called in consultation the following 
morning. At this time subcutaneousemphwroa was/eiwd 
on both sides of the neck. A chest film snowed air in the 
mediastinum. An electrocardiographic tradng was nOi^I. 
The serum amylase was 75. A diagnosis of rupture of the 
esophagus was made. The patient was in extremis 
time, however, and nothing could be done. He dira at 
6:00 p.m. that night, 24 hours after the onset of bisillnes^ 

At autopsy there was found a longitudiaaJ rent a 
meters in length at the lower end of the esophagus. The 
surrounding mediastinal tissues up to the bifuicatwnof tw 
trachea were inflamed, discolored, and necrotic. The right 
pleural cavity contained 450 cubic centimeters of clear 


ambtr llmd and ih. kfi 600 cable ccalimtm .14 
admiatnre of blood on this side. The mediastodtad” 
of both longs ndjKcnt to the area ol niplaie 
iibtinoui caudate. The stomach and duodenum acre cst- 
mM. ilow ever, blood rras present in the intestinal tract. 

Case j. No. 4:030. TIus 76 year old white roan «u 
admit t«l to the Hospital of the University of r«nsyham 
^Oclober 16, 1944, on the service of Dr. Fdward Roseati 
Hr. ttilliamll. Etb. In 1939 a resection of the sigmoid nu 
orned out because of a nonspecific infectious granulwsa 
A fecal fistula had persisted following the resection. Fora 
few days prior to the present admission be bad suffered 
some nausea. At lo 00 a.m. on the day of admission hehsd 
a sudden onset of vomiting. A second bout of voraitmg 
contained blood. In a few minutes excruciating pain in de 
left lower chest and back developed which could not be 
relieved by morphine. The chest nas cJrar on admissim 
His white blood count was 16,000. A sun-ey film ol the 
abdomen showed only large bowel distention. .1 chest Shu 
was negative. The electrocardiographic tracing «s 
equivocal. He went into profound circulatory collapse aaff 
died 19 hours after the onset of his illness. 

The clinical diagnoses included: coronary occlusion, 
dissecUng aneurysm, and mesenteric thrombosis. Rupture 
of the esophagus was also considered when the seaior 
author was called in consultation since Case r had beta 
seen by him only the month before. 

.At autopsy the right pleural cavity « as free of fima. 
left side contained air underpressure and 1500 cubic ceali. 
meters of brownish red fluid with clots. There « as ruptu’t 
of the mediasUnai pleura in the region of the esophageal 
hiatus, and the Jung was collapsed. A longitudinal n)ptui| 
©f the esophagus was found, t centfnieters m length st lW 
esophagogastric junction wita no evidence of 

ulceration. Two benign prepyloric ulcers were found id tee 

stomach. ... 

CASE), E.Y.,No.6si)s. Thi!«Wol 4 . 6 iU.«“ 
was admitted on Avpusl ts, J« 5 « to .lb* »«n!or su^. 
service at the Hospital of tke University of 
with a history of abdominal pain of Jo 
requiring morphine for relief. Though there had been w' 
nausea and vomiting these were not proBr'"”*'®*;?, 1,, 
the history. On examination she w as found to 
mass i!> the left low er quadrant, also felt on P*'' 
lion. A diagnosis of stranguialion 
Uon was carried out the day of admission. A ga^ 
foop of iieum was found. Resection 
lornosis were performed. She did very well tor jy«._ 
after operation. Her abdomen was 
stalsis was present. Suddenly she develop^ a 
sternal pressure w ith palpitation and 1 

arKi a sensatlor. of s/^otiiering. She 
marked tachycardia. A medical consulUtmn - 

and an electrocardiographic tracing ^’l^°”'suUantfe<t 

occlusion could not be ruled out, hut lh« gj, 

that pulmonary embolism was a irore 
was given morphine, oxygen, and plasma nd 
rally for a lime. Ten hours later, ho 
developed subslemal distress, palpitation, d . 

She went into increasingly ^ 

collapse with intense cyanosis and 

The pulse became imperceptible j?' ^Tacing 

unobtainable. A second twch were 

made and no changes cou d be 

consi 5 tentwithprofoundcirculaW^^«".^^on The 

had been placed In the s^oinach WIo S pperatio®^ 
tube was removed at this time (35 

because of respiratory distress. it»a> 

ground material followed ° the bleeding s'''' 

not replaced because of fear of trauma to me 
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She failed to respond to treatment for shock and died, 30 
hours after her first attack, of substcmal distress and 54 
hours after operation. 

At autopsy there was found a rupture of the anterior wall 
of the esophagus at the distal end. The rent was about 1.5 
centimeters in diameter. The surrounding wall showed 
thinning of the muscularis. The adjacent mediastinal 
tissues were deeply stained with partially digested blood. 
The pleural cavities contained small amounts of straw 
colored fluid. 

The possible role which the Levine tube may 
have played in this case is uncertain. Constant 
gastric suction drainage is now often used for pe- 
riods of much longer than 24 hours with no diffi- 
culty at all. Of passing interest was the discovery 
at autopsy of an adenoma the size of a walnut in 
the cortex of the right adrenal (unsuspected). 

Spontaneous rupture of the esophagus is no 
doubt much more common than appreciated. 
Many of the deaths in the past must have been 
erroneously attributed to the factors listed in the 
difierential diagnosis. Postmortem examination 
is necessary to rule out the disease and has been 
the sole method of diagnosis in most of the cases 
reported. An autopsy, unless carefully conducted, 
may overlook the lesion. If the esophagus is 
divided just above the cardia and not removed 
en bloc with the stomach, the pathologic picture 
may be missed or destroyed. 

Ninety per cent of perforations of the esophagus 
occur in the cervical region (22). For a long time 
the anatomy of the neck (7, ii, 33) and the meth- 
ods of spread of infection in it (43, 45, 47) have 
been well understood. Many cases of perforation 
in this area have recovered following prompt 
anterior cervical mediastinotomy, even without 
the aid of chemotherapy (2, 6, 22, 29, 44, 46). This 
approach is of value for perforation or infection 
only above the level of the fourth or fifth dorsal 
vertebra~a level well above the area of the 
mediastinum involved in spontaneous rupture of 
the esophagus. 

Posterior mediastinotomy was first described 
on the cadaver by Nassilow in 1888 (14). In 1898 
Cavazzoni drained an abscess in the posterior 
mediastinum by the dorsal approach with recov- 
ery of the patient (14). The approach is now well 
understood and many patients have since been 
drained in this way with recovery (34, 35, 36). 
These have all been cases of a perforation recog- 
nized immediately or of a localized abscess. With 
the agents now available the question rises as to 
whether chemotherapy alone can replace opera- 
tion in rupture or perforation of the esophagus as 
m the case reported by Heatly. It seems likely 
that extensive rupture with gross contamination 
of the mediastinum will still require drainage. 


The mortality reported so far in spontaneous 
rupture of the esophagus is ibo per cent excluding 
the 2 cases mentioned by Graham. Most patients 
succumb within 24 hours though i patient sur- 
vived 17 days (16). With improved techniques in 
anesthesia, freer use of blood and plasma for intra- 
venous infusion, and effective chemotherapeutic 
agents, the limiting factor in the treatment of this 
condition is that of diagnosis. It docs not seem at 
all unlikely that soon recoveries from this condi- 
tion will be reported. Prompt resort to the use of 
roentgenography and esophagoscopy in question- 
able cases should enable one to establish tlie 
diagnosis early. Just as in perforation of the 
cervical esophagus, prompt operation leads to a 
low mortality (45) so prompt recognition of spon- 
taneous rupture of the esophagus will be necessary 
if recoveries are to be obtained. 
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the ducts and acini of breasts belong roost likely 
in the same category. 

It is noteworthy in reviewing the %'oIuiniQOUS 
literature on the relationship of (Tronic cystic 
mastitis to cancer that opinions vary from nil to 
20 per cent, which again brings to one’s realization 
a bewildering conflict of opinions. Bloodgood, 
who had been a contemporary advocate of the 
casual relationship of chronic mastitis to cancer 
of the breast, had a change of mind after a more 
profound study of the subject. He was the first 
really to challenge, in 2 masterful papers, the 
concept that had prevailed for many years. In 
the first in ipai, he reported 128 cases in 3 of 
which cancer developed; in the second in 1929, he 
reported 500 cases in only 5 of which cancer de- 
veloped, an incidence even less than occurs in the 
absence of cystic disease. His studies are of par- 
ticular value since they combined and correlated 
the microscopic picture with the clinical course of 
the disease in some instances for 29 years. 

Bloodgood submitted sections of every type of 
chronic cystic mastitis to more than 40 consulting 
pathologists. In the majority of cases there was 
disagreement The percentage of those favoring 
benignancy varied from 20 to 90; furthermore, In 
tissues and sections that were sent to him for 
diagnosis he bad never received one which proved 
to be a fully developed cancer that had not been 
diagnosed cancer, whereas he had received many 
with the diagnosis of cancer which In his opinion 
belonged to some form of chronic cystic mastitis, 
further illustrating the diSiculties of the histo- 
logic interpretation of the nature 0/ growth— or 
overgrowth. He concluded by saying that In 
breast lesions when good pathologists disagree as 
to malignancy, the patient lives. When there is 
agreement there is alwa>’s a large percentage of 
deaths from cancer. 

Reclus, an outstanding student of the subject, 
in 1883, 38 years before Bloodgood’s challenge, 
also had a change of mind. While he originally be- 
lieved in the benignancy of cystic disease, he bad 
been influenced by the pathologist to question his 
stand only to revert to his original opinion after 
further study of his cases upon learning that those 
that had been treated conservatively remained 
well. 

In 1934 Campbell summarized the literature 
and contributed a scries of 290 case studies of 
cystic disease with clinical follow-ups from which 
he was compelled to conclude that cj^tic disease 
is not a precancerous lesion; that malignant 
changes are no more likely to follow this disease 
than to occur in breasts that are entirely free from 
this condition. He includes in this study the 


adenccj-stic (Schimmelbusch’s disease) \-arietv. 
Two patients of the 290 cases reported developed 
breast cancer-0.7 per cent. He contends that 
the clinical test of time is the true answer to the 
controversy. 

Lewis and Geschickter in 1938 reported 515 
cases of cystic disease. Two hundred fifty of ttis 
number were followed for more than 5 years 
One of this group of 250 died of breast cancer, an 
incident of 0.4 per cent. From this study it is 
their conviction that cystic disease is not a pr^ 
cancerous lesion. 

Warren in 1940 presented a comprehensive 
study in which he concluded that 4.5 times as 
many cases of chronic cystic mastitis subsequently 
developed cancer of the breast, age for age, as 
would be expected for the female population as 
a whole. His studies include all forms of masti- 
tis. He does agree, however, that the farge, 
clinically palpable cj’sts with atrophy of their 
lining epithelium are less likely to be fofJowd by 
cancer than are those with active, often papillaij', 
epithelium and that aspiration of the contents 
may be a justifiable therapeutic procedure. 
However, he believes excision to be preferable 
since it is difficult to' determine the exact nature 


of cell hyperplasia if present. 

Thus it is evident that whether hv^rpiss^c 


^tic disease (large simple cj'sts, papillary cyW, 
papillary cystadenomas and duct adenomas) » 
endowed with malignant qualities or not is 1 
question still not settled. It is however, fair to 
state that all students of the subject agree that w 
hreer (dinicaJ) cysts are relatively harm • 
There are those who believe that they ^ ‘ 
tirely harmlesrv Yet in recent times no one 
to have the conv’Ction or courage to treat i 


large simple cysts by puncture. , 

For reasons already stated, to remoi ^ ^ 


tor reasons aireaoy siaicu, 
cyst, in which there is little or no hyperp . 
the cells of the walls, while leai'ing 


smaller cysts, also acini and ducts 
hyperplasia of cells, is inconsistent -q, 

r^ioiSng. And to repeat also, that which cannot 
be felt or seen (still) causes no concern. 

That these simple cysts are 
as being forerunners of malignancy i 
became my conviction 14 ^ 

time I have managed simple cy^ts P , 
a diagnostic and therapeutic office p 

In making the clinical examina of 

•rienced observer can in a J 


perienced observer can in a 8™ > 
cases be correct in his conjecture as t . 


cases be correct in his conjc^iuiv poniecture 
of the lump he is dealing . j-g jf super* 


SuTbe^"rifie£ Tcys^t of dintol s^e d 
ficially located transmits, as a rule. 
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ining hand, the fee! of just what it is— a cyst that 
is tense but not hard as is a fibroadenoma. 
While movable, it does not “shuck” around like 
a fibroadenoma or a lipoma (rare). The deeper 
lying cyst often imbedded in dense and thickened 
connective tissue stroma cannot be differentiated 
by the feel from malignant growths. In either 
case there is no skin attachment. 

The following is the office procedure for diag- 
nosis. In the absence of clinical signs of malig- 
nancy the overlying skin is injected w’ith local 
anesthetic by means of a fine needle; a larger 
needle is then introduced into the lump. If it is a 
cyst the plunger of the syringe will be pushed up 
by the fluid under tension. Pressure with the 
fingers over the lump area helps to remove the 
last drop of fluid, so to speak. Few cysts so man- 
aged refill. It has been conjectured that it is be- 
cause of complete emptying that so few refill. 
From my experience I have learned to form an 
opinion on the nature of a lump, that is not a 
cyst. A fibroadenoma is tough like rubber; a 
thickened wall of a deep seated cyst is likewise 
rubbery; a medullary carcinoma is soft, as is a 
lipoma; a scirrhous carcinoma transmits a gritty 
feel. While this interpretation of “feel” has no 
fecial practical value it is a refinement in clinical 
diagnosis and gives some satisfaction when com- 
mitting oneself to a definite preoperative diag- 
nosis. 

This report of 57 case studies is limited to 
clinically palpable, large simple c>'sts exclusive of 
other forms of cystic mastitis. While the number 
of cases is not large, its importance lies in the 
period of observation; namely, 14 years. All have 
been followed and checked to the present time. 

Age incidence. The peak of incidence was in 
the latter half of the fourth decade. The youngest 
subject was 27 years of age; the oldest 62 years. 
In the 26 to 30 year age group there was i case; 
m the 31 to 35 year group, 5 cases; in the 36 to 40 
year group, 13 cases; in the 41 to 45 year group, 
13 cases; in the 46 to 50 year group, 2 cases; in 
the 56 to 60 year group, no cases; in the 61 to 65 
year group, i case. 

Child bearing. Twenty-six of the 57 patients 
had borne children; 30 were childless; in i patient, 
not recorded. 

^wnber oj cysts. The 57 patients had a total 

123 discernible cysts; 15 patients had cysts in 
both breasts. Thirty- three had i cyst, 12 had 2 
2 had 3 cysts, 4 had 4 cysts, 4 had 6 cysts, 
I had 9 cysts, i had ii cysts. 

IiKtdence in right or left breast. The left breast 
harbored slightly over twice as many as the right; 
«t breast, 29 cases; right breast, 13 cases. In i 


of these patients an early carcinoma was present 
in the opposite breast. Both breasts were in- 
volved in 15 patients. 

Location. The upper hemisphere, especially the 
upper outer quadrant, is more often affected than 
the lower in the ratio of 3 to i. 

Size. The size of the lumps varied from a 
hazelnut to a tennis ball; the average from a 
hazelnut to a walnut. The amount of fluid 
varied from to 45 cubic centimeters, the av- 
erage from % to 10 cubic centimeters. 

Character of contents. Cloudy, grayish with a 
greenish cast is the usual appearance of the con- 
tents; less frequently it has a brownish cast. In 
2 cases, the cysts were blood containing; one was 
e.xcised. The other patient, one of the earlier 
cases, procrastinated but no trouble followed. 

Dry puncture. In 2 cases, deep seated lumps 
proved on excision to be cysts embedded in dense 
heavy connective tissue stroma. The needle had 
gone past the cysts which were small— the size of 
a hazelnut. 

Mastectomy. In 2 cases, multiple large cysts in 
both breasts embedded in heavy dense stroma, 
kept on refilling and were painful; these were 
finally treated by mastectomy. In only 3 other 
cases, as far as could be ascertained, was there 
refilling. 

Simple cyst and early malignancy. One patient 
had a cyst in one breast; a small lump in the other 
that gave a dry tap proved upon excision to be 
an early carcinoma and was treated accordingly. 
There was no histologic evidence that the malig- 
nant lesion had its origin in mastitis of any form. 
This was the only malignant growth encountered 
in the series of 57 cases. 

The 57 patients were spared 83 surgical opera- 
tions in all, since in several cases cysts appeared 
subsequently. 

The report of this series of cases may not be 
sufficiently convincing to settle an old argument. 
However, study of clinical cases followed through 
for as long as 14 years, average ipi years, is strong 
evidence. The behavior of growth is, in the last 
analysis, the answer to its nature. It should be 
more convincing than the evidence of micro- 
scopic interpretation of growth which, admittedly, 
is not infrequently difficult and erroneous. 

The nature of every lump in the breast must be 
determined. (One case of a cyst in one breast ; an 
early carcinoma in the other). 

Itissaid thatsimple cyst lumps cannot with real 
certainty be differentiated from cancer by palpa- 
tion. The answer to that is needle puncture- 
most simple, an office procedure. It gives identi- 
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cal information and the same protection to the 
patient that is obtained by excision. It is equiva- 
lent to the discover^’ by the siirRCon that the 
lump excised is a cyst, wljcrcupon also the surReon 
carries the oi>crative procedure no further. In the 
event of multiple cysts or others to appear, it 
becomes then a piecemeal, unsatisfying job of 
surgcr>'. Such instances come to one’s attention 
not infrequently. All in all, in that case, it means 
the hard and costly way for the patient. 

In the 57 cases comprising this study, there was 
one instance of early malignancy in one breast; a 
simple cyst in the opposite one, in a |>atient 50 
years of age— an incidence of 1.7 j>er cent; normal 
incidence said to be approximately 2 per cent. 

The fact that whereas chronic cystic mastitis 
is one of the commonest lesions found in the fe- 
male breast, yet cancer of the breast occurs in 
relati\'ely only a small percentage (appro.cimatel^* 
3 per cent) of individuals, is in itself strong evi- 
dence to absolve chronic cj-stlc mastitis from 
being a forerunner of breast carcinoma. 

The more recent exponents of the bcnignancy of 
simple cysts of the breasts notably BJoodgooil, 


Campbell, I^wis and Geschickter still ad\ocji[ 
excision for the most part. The author’s tiftn 
cncc is in agreement as to the beoigMiit}' 
simple cysts but he differs only in the nura? 
ment 0/ them, In that he has practiced sur;^ 
jmnclurc consistently for the past i4jearsajj 
diagnostic and themjwutic office procedure Hr 
jiaticnl is thereby afforded protection equal to 
that of excision. At the same time it b 
spared her the ordeal of an operation-or e\r. 
operations, with all it entails— not ewMn; 
hospital cost and surgeon's fees. 


N'ote.— .V njone not trained. sUfled, andexpenfflotis 
do radical breast surgery should do nother a simple punc 
Cure nor a biops)'. 
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SURGICAL ASPECTS OF TRENCH FOOT 

ROBERT R. BATES, M.D., F.A.C.S., Major, M.C., Joliet, Illinois 


O N February 7, 1945, this former Army 
1 Service Forces Convalescent Hospital 
' was designated a general hospital, large- 
ly for the treatment of trench foot and 
frostbite injuries. In addition, a portion of the 
camp facility has been rebuilt to function sepa- 
rately as a convalescent hospital, and the two 
institutions, grouped together, comprise a hospital 
center for the study, treatment, rehabilitation, 
and disposition of trench foot cases. During the 
4 months between February 7, 1945, and June 7, 
1945, 4,892 soldiers with frostbite and trench foot 
were admitted to this hospital center. Many were 
litter cases on arrival; more, however, were am- 
bulant. Originally, all were assigned to the 
medical service. There, the great majority be- 
came not only ambulant, but reached a maximum 
degree of hospital benefit; 264 had varying de- 
grees of persistent gangrene, and it was a policy of 
this medical department to transfer these cases to 
surgery after they had attained maximum im- 
provement on the medical regimen. The time 
involved in gaining this improvement varied from 
4 weeks to 2 months. 

At this point, the current concept of trench foot 
might be briefly mentioned because it is upon it 
that the rationale of treatment is based. Main 
factors concerned in the development of this 
injury apparently are the following: (a) Exposure 
to cold but not necessarily freezing weather for 
(b) varying lengths of time from a few hours to, 
usually, several days, and occasionally much 
longer periods, during w’hich (c) the feet are wet 
or at least damp, and, in addition, are (d) con- 
stricted by foot gear that is not too tight for 
ordinary wear but is too tight for feet beginning 
to swell, and finally, but not the least factor in 
importance, (e) prolonged relative immobilization 
of the whole body, particularly the dependent legs 
and feet. This prolonged exposure, in which tight 
shoes and wet socks enclose cold and immobile 
Ret, brings about trench foot. Perhaps, in some 
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cases, all these factors need not be present to 
bring it on, but if all are present, its development 
is quite likely. Relative malnutrition and fatigue 
may occasionally be additional factors. 

Early, it is known, there occurs reflex capillar}' 
and arteriolar vasoconstriction. Anoxemia of all 
tissues of the toes and foot follows for this reason, 
and also because of lessened oxyhemoglobin dis- 
sociation which occurs at low temperatures. 
Anoxemia leads to damage to all affected tissues. 
At this stage, the feet are insensitive but hours 
later, on removing the feet from the faulty en- 
vironment, a contrasting reaction occurs. Feet 
and toes become red and hot to palpation, and 
burning hot subjectively. They swell and the 
toes become dusky. Hemorrhagic blebs may ap- 
pear on botli soles and dorsum of feet and toes. 
At this early stage it is believed the capillaries are 
dilated, their endothelium damaged and the 
capillary stream slowed. Increased capillary 
permeability leads to increased exudation into 
interstitial and intercellular spaces of the foot. So 
much fluid escapes that the edema may appear in 
the epidermis as blebs. The anoxemia, already 
aggravated by edema, is further increased by 
thrombosis of many small arterioles, consequent 
upon their damaged endothelium and vascular 
stasis. If during this stage the foot be heated or 
exercised as a therapeutic measure, all these un- 
favorable factors become aggravated. Local 
nerve tissue also suffers from anoxemia. Due 
either to irritation or destruction of peripheral 
nerve elements, vasomotor changes follow, also 
sensory and, presumably, trophic changes as well. 
All other structures also suffer. As the edema sub- 
sides, an inflammatory tj-pe of repair occurs in 
the viable areas above the demarcation line. The 
end-result is fibrosis, not only of the subcutaneous 
tissue where fat has been lost, but of intrinsic foot 
musculature as well. Tendon sheaths become 
involved in adhesions. Joint capsules ’acquire 
adhesions and frequently there results a chronic 
noninfectious arthritis and synovitis. Periosteum 
may thicken and bone cortex becomes decalcified. 
Marrow may become replaced by fibrous tissue. 
Toe nails exhibit evidence of an arrest in growth. 

A transverse raised ridge may later be seen grow- 
ing out of the nail bed and for many months the 
nail is thickened and deformed. Typically a 
mixed ty|)e infection exists at the demarcation 
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line, but this docs not often spread far into nearby 
viable tissues. The distal part remains black, <lr)- 
and leather)'. Less severe cases have only gan- 
grene of the skin, the deeper structures remaining 
viable. Such toes cast off their dead shell after 
new skin has regenerated beneath it. 

In contrast to these severe cases, the greater 
number do not eventuate in gangrene at all. 
Although most feet become anatomically normal 
after several weeks or months, many continue 
painful on weight bearing and sensitive to cold 
for an indefinite period. This report is not con- 
cerned with these lesser degrees of trench foot, 
which were not under our direct observation. 

Most surgical cases had only distal parts of 
some toes devitalized an<l consequently required 
partial toe amputations. A small number lost all 
toes on at least one fool, and some lost one or 
more metatarsal heads as well (Table I). In a few 
cases, and these were usually severe ones (Figs, i 
and 2), trench foot was associated with leg 
wounds, such as a compound fracture or trauma 
to the femoral artery. In these circumstances, the 
soldiers ha<l been lying on cold ground, from 
several hours to as long as 3 days. 

Preoperative routine. The patients were given 
every chance to improve on conservative manage- 

TABLE 1. — DISTRIBUTION OF GANGRENE 

Cun 

Parlial gangrene of toes 197 

Loss of all toes of a foot at proximal joint ii 

Loss of one or more metatarsal heads 32 

Loss of all metatarsal heads 35 

Loss requiring transfer to center for “l)clo» knee" 
amputation 2 

Gangrene with loss of heel plantar skin 6 

Gangrene of fingers (Fig i) , , . , 3 


ment. Active and passive exercises were given to 
the toes, many of which were atrophic and fixed 
in partial flexion. The patients were instrucledas 
a group forcefully to flex and extend their toes- 
using their fingers to do it. This ward exercise, 
done several limes daily, was combined with a 
lanolin lubricated massage to relieve the dry 
scaling frequently seen on these toes. Adequate 
passive and active motions tended to free ad- 
hesions about tendon sheathes and joint capsules, 
and many toes that would otherxvise have had to 
be amputated before shoes could be worn, were 
thereby saved. In addition to exercises to loosen 
up fibrotic toes, active foot and ankle exercises 
were employed to prevent contracture of the 
tendo achillis and gastrocnemius soleus niuscle 
group with consequent talipes cquinus and pes 
cavus. Other frequently employed tjpes 0 
physical therapy, and whirlpool baths, in particu- 
lar, have proved of no use in most cases. 

The usual preoperative laboratory work in- 
cluded smears and cultures taken at the demarc - 
tion line. Not only was the bacteriological 
identified but, if applicable, penicillin ^ 

tests were reported at the same time. . 
tailed only an additional day’s delay 
the report. Of 95 cases in which penicillin s 
tivity composed part of the bacteriologica s >< 

TABLE II. — BACTERIOLOGICAL FLORA 


Snsccplibte to i unit penicillin per t c 
Nonhemolytic cornebaclerium 
Hemolytic diphtheroid cornebacterium. 
Beta hemolytic streptococcus 
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Fig. 3. Left, This great toe had formerly been black up 
to the metatarsophalangeal joint. The gangrene was only 
superficial and was cast off like a glove. (Note the trans- 
verse ridge on the nail.) 

Fig. 4, Thin grafted skin is unsatisfactory permanent 
covering for end stumps. It ulcerates when weight Iwaring 
IS attempted. 

it was found that most wounds harbored at least 
3, and often 3 or 4 organisms. Table II sliows the 
spread of the flora. 

The trench foot cases were routinely given a 
preoperative injection of 50,000 units of penicillin 
intramuscularly when they received preoperative 
medication. The routine use of sulfa drugs was 
not encouraged because of the needlessly in- 
creased risk of reactions associated with their use. 

Roentgenograms of the involved foot were re- 
quested as part of the preoperalive work. 

Surgical principles. Since no clear cut prece- 
dent had established all the surgical principles 
concerned in the surgical treatment of trench foot, 
the general plan of treatment underwent evolu- 
tion as experience accumulated. For instance, it 
was deemed wise to delay surgery until all pos- 
sible spontaneous recovery had occurred. Many 
soldiers with toes black on admission here, pro- 
gressed so favorably on conservative care, that 
within 2 to 4 months they lost the gangrenous tissue 
3)' A considerable number of these soldiers 
now have their toes and feet intact. Had they 
been operated upon early, tliey would have 
suffered an unnecessary loss whicli, originally, 
could not have been well prognosticated. A few 
soldiers have been admitted here who were sub- 
jected to early amputation elsewhere, and they 
usually seemed to present greater loss than one 
would expect should have occurred. 



Fig. 5. Above, A flap of normal weight bearing plantar 
skin and subcutaneous tissue is required as cover for good 
end stumps. 

Fig. 6. All metatarsal heads have been sacrificed to pro- 
vide good end stumps from plantar skin. This soldier runs 
and walks surprisingly well. 

Another surgical principle that emerged with 
experience, was concerned with the inadvisa- 
bility of depending upon grafted skin to cover 
stumps of feet. The advantages of retaining all 
possible foot length are obvious, but the attempt 
to accomplish this by grafting skin to an exposed 
stump results in a poor foot. Such a foot with an 
end stump covered with thin skin has no sub- 
cutaneous tissue to protect the superficially 
palpable bone ends (Fig. 4). Weight bearing 
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Fig. 7. Skia traction apparatus to assist in closing skin 
llaps and in preventing skin retraction. 


slrctcJjcs this unpadded skin, tvhich is of loti' 
vitality, and it is prone to break down and be- 
come the site of an ulcer. Several such patients 
received here were submitted to corrective sur- 
gery. Where good plantar skin flaps, having 
adequate subcutaneous tissue, were brought up to 
cover end stumps, good functional feet were ob- 
tained. This plantar type of skin and subcu- 
taneous tissue is highly specialized for weight 
bearing and when pads of it cover bone ends, the 
stumps are well protected against trauma. 

In order to gain tiiis type of end covering jwd 
when gangrene has extended proximal to the webs 
of toes, it was sometimes necessary to foreshorten 
metatarsals by removing their heads. Contrary 
to general surgical opinion, removal of the first 
metatarsal head, or the fifth— or any— or all five, 
docs not usually too seriously handicap function 
of tlie foot. As a surgical principle these heads 
were removed without hesitation, if that was 
necessary to obtain enough skin and subcutaneous 
tissue, particularly from plantar flaps, to cover 
stump ends (Figs. 5 and 6). 

Another surgical principle concerned the meth- 
od of obtaining closure of the stump- All of 
these feet were infected, in the sense that bac- 
teriological smears and cultures could be obtained 
from the demarcation line, but few were chron- 
ically inflamed in the area of proximate viable 
tissue. At first, true guillotine type amputations 
were done. Tliese required secondary surgery 
when prolonged skin traction was not completely 
successful, and the resultant secondary surgery 
meant additional loss of toe or foot length. Con- 


sequently, It became general practice, even on 
toes, to leave generous flaps to cover the stumps 
Where possible, these flaps were fashioned from 
the plantar surface. Secondary closure, at first 
done on the fifth day if the stump was clinically 
free from infection, was advanced with increasing 
experience, to the fourth and third days, until 
ultimately, primary closures were done. Thisnas 
safe because of the postoperative routine pres- 
ently to be described. 

In some early instances when the first meta- 
tarsal head was removed, the sesamoids were 
allowed to remain. They became secondarily 
^ronically infected and were the source of drain- 
ing plantar sinuses. Even in some disarticulations 
in which the metatarsal heads were not removed, 
this was still true. Because these sesamoids had to 
be removed later, it became a policy to remote 
them carefully at the original operation, except in 
those cases in w’hich the metatarsal head was 
allowed to remain, and in which, further, the 


sesamoids were safely deep from the edge of the 
plantar skin flap and dearly surrounded by viable 
tissue. Under these latter circumstances, the)' 
were not disturbed, and none so selected gate 
further trouble. In fact, they no doubt were 
useful in helping make up the normal bulk of the 
resilient pad beneath the first metatarsal head. 

An additional surgical principle that frequently 
proved helpful in taking strain off a suture Ime 
and preventing retraction of skin, or occasionally 
in aiding the approximation of a secondarily in- 
fected stump, was skin traction (Fig. 7). Traction 
was provided by gluing a short length of stockinet 
on to the foot with ace adherent. Counter trac- 


tion was obtained by suspending a spring n 


hook over the stump and anchoring this hoo 
into a plaster boot. The boot extended to jus 
below the knee, and held the foot at a right arg e. 
This boot loosely covered much of the s^kinec 
but was quite free from fixed contact with i • 
spreader with eight to ten rake teeth 
into the stockinet and suspended from *he 
hook by means of a short length of rubber ng 
under considerable tension. . , ,,n 

In a few instances having short .P ’ 

additional plantar skin was 
over stump ends. Some of these ,, 

ankle motion and adequate plantar wa S , 
face were not condemned to amputation. ’ 

full thickness skin flaps were j .ybes 

thestumps. Eithercrosslegflapsorju P 

were used. Similar plastic procedures were 
quired to cover a few denuded heels. . , 

Additionaloperativeprocedures,usuallyt^h 

of in association with trench foot, 
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done here. There has been no place for cither 
sympathetic block or sympathectomy. 

Surgical technique. All amputations were done 
under pentothal-oxygen anesthesia. Incisions 
were made just proximal to the typically narrow 
zone of reaction on the plantar skin. A longer 
plantar flap and shorter dorsal flap made possible 
a dorsally placed scar line. Because of lessened 
tissue viability, together with the bacteriologically 
positive conditions present, it was a principle not 
to place buried sutures, absorbable or otherwise, 
within the amputation stump. As a matter of 
fact, although bleeding was usually brisk, it was 
practically never necessary to ligate a vessel. 

The periosteum was left undisturbed prior to 
bone resection. The additional trauma to sur- 
rounding soft tissues involved in freeing this 
periosteum did not aid in the kindly healing of 
tissues which were, at best, handicapped in via- 
bility. Perhaps worth recording is the impression 
that these stumps and flaps were sometimes not 
free in their bleeding; that frequently the can- 
cellous bone, on being sectioned, stayed white and 
free from oozing; that the cortex was usually 
extremely soft, but at other times was normally 
dense and brittle and, that now and then, the 
digital arteries were grossly thrombosed. Regard- 
less of these not so favorable findings, the wounds 
healed kindly, if somewhat slowly. Closure was 
either primary, or delayed 2 or 3 days, depending 
on the gross appearance of the skin flaps. Sutures 
were fine black silk, sparingly used. 

Postoperative routine. Following operation, 
saline dressings were used when a delayed pri- 
mary closure was being done, and, simple dry 
dressings for primary closures. Sutures were 
allowed to remain up to 6 days in the presence of 
mild postoperative redness and up to 10 or oc- 
casionally 12 days if the skin was entirely free 
from reaction. Sometimes, when it became neces- 
sary to remove sutures before healing was com- 
plete, adhesive butterflies were useful, but, if left 


on too long, maceration and undue pressure 
effects were found beneath the tape. For large 
Slumps in these circumstances, the traction cast 
previously described was useful. 

fostoperatively, penicillin was given in 25,000 
unit doses intramuscularly every 3 hours for at 
least 300,000 units and frequently for 5 or 6 days, 
or until the sutures had been removed. 

The patients were kept off their feet quite a bit 
longer than one might think necessary. Even 
after sutures had been removed and the toes or 
toot stumps seemed well healed, a soldier fre- 
quently stubbed a toe, and this sometimes de- 
veloped a reactive hyperemia or even an acute 



Fig. 8. Froslhcsis built on insole for use in standard type 
shoe. 

cellulitis which was slow to resolve. It seemed the 
tissues lacked resistance to trauma, and being 
traumatized, lacked resistance to infection. For 
thb reason, a policy of prolonged observation was 
maintained after definitive treatment had been 
completed. During this time, of course, the same 
group physical therapy employed preoperatively, 
was resumed in normally convalescing cases. 
Each patient was required to complete 30 days 
without incident, either on convalescent furlough 
at home, or at the convalescent hospital, before 
being given a Certificate of Disability Discharge. 

A simple prosthesis has been evolved for all pa- 
tients who have lost three or more adjacent toes, 
and for all patients who have lost the metatarsal 
heads (Fig. 8). Basically, it is a shoe insole, often 
combined with a longitudinal arch support, and 
having built on to it a felt block to fill in the space 
between the foot stump and shoe tip. That part 
of the felt block nearest the stump is faced with 
lamb's wool. The rest of the block is covered with 
thin soft kid leather. In those patients not re- 
quiring arch supports, insoles are of thin leatlier. 
To prevent the shoes from flexing too much on 
weight bearing, the tips of the soles are opened 
and a flat spring steel insert is slipped lengthwise 
into the soles. By means of these prostheses, the 
owner can purchase standard shoes, and can wear 
them without complicated alterations. Using 
these prostheses, wearers walk more comfortably 
and more naturally than they do without them. 

Complications. In about 20 per cent of the 
cases a slight local redness appeared postopera- 
tively. This transient cellulitis was usually not 
severe enough to require the removal of sutures. 
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and penicillin usually seemed to bring it quickly 
under control. When it was inadequate, one of 
the sulfa drugs sometimes had to be substituted. 
The cellulitis then promptly disappeared. 

Not to be confused with this mild postoperative 
cellulitis was a different phenomenon oi rather 
similar appearance. When these soldiers began to 
regain use of their feet, the tissues about the 
stump ends not infrequently became quite red and 
angry looking. This condition was associated 
with neither pain, heat, or swelling, and on resting 
for a few hours, it completely disappeared. This 
reactive hyperemia, in response to trauma, as 
brought about at first by weight bearing, tended 
to lessen and finally disappear as the days went 
by. It proved to be of no serious imjiort, but when 
present, walking was somewhat curtailed. 

Except for the mifd local ceiluiitis previously 
mentioned, postoperative difficulties were few. 
There were 23 instances of infection with de» 
monstrable pus. These included 4 cases of acute 
lymphangitis and i lumbrical space abscess. 
Chronic osteomyelitis was surprisingly rare. 
There were only 5 cases, t of these being asso- 
ciated with trench foot in a compounded injury. 

Varying types of dermatitis were troublesome 
in 9 cases. Among these, a temporary generalized 
urticaria due to peiiicilHn occurred twice, a local- 
ized staphylococcus pyoderma was present twice, 
and a chronic eczematoid dermatitis once. This 
latter involved all the toes, and the skin was 
chronically reddened, dry, and scaly. 

In these suigical cases, sweating was no prob- 
lem. In trench foot reports by some, much em- 
phasis has been placed on cold sweating feet. 
When it is recalled that this phenomenon is part 
of the characteristic picture of “battle fatigue” 
and that sweating is frequently present in soldiers 
who do not have trench foot, and further, that 
many soldiers with trench foot also have “battle 
fatigue,” one can hardly specify sweating feet as 
exclusively part of the trench foot picture. In 
these cases of most sei ere trench foot, if gangrene 
is any criterion, there was no more sweating than 
would be found among a like number of soldiers 
convalescing from other types of injuries. 

Psychologically, the loss of some or all iocs, or 
even the distal portions of one or both feet, has 
presented no problems that have not been satis- 
factorily mastered. Probably this is because the 
soldiers are treated in wards where they are sur- 
rounded by others with surgical trench foot. 

Dispasilioii. Final disposition has been made 
on most of these cases. None were returned to 
duty whose feet were not anatomically and sjTnp- 


tomatically normal. Therefore, all here reported 
either have been given certificate of disability 
discharges, or will be given them when they bate 
reached maximum benefit of hospitalization. 
Before being discharged, infomiation nguding 
future care of the feet is given in group talks. All 
are told that they will continue to improve grad- 
ually for as long as 2 years, but that at first thej 
must take measures to guard their feet from undue 
trauma. 


From a total of 4,892 soldiers with trench fool 
admitted, an experience with 264 cases requiring 
surgery is recorded. Many additional patients 
had only a temporary superficial gangrene of the 
skin of the toes, which spontaneously recovered. 

Most patients lost only parts of several toes. 
Eleven, however, lost all toes of at least one foot, 
and 32 lost some or all the metatarsal heads as 
well. With increasing experience, it was found 
useful to adhere to certain surgical prindp'cs, 
Surgery was delayed until all possible spontaneow 
recovery had occurred. This saved toes and fwt. 
Grafted skin was found unsuitable for covering 
stumps. The advantages of covering a stump itn 
a flap of normal weight bearing type plantar skin 
outweighed the advantages of retaining meU- 
tarsil heads. Contrary to general surgical opmion, 
removal of some or all metatarsal heads was 
found not too seriously to handicap the function 
of the foot. At operation, the disadvantage 0 
tying bleeders and of employing a periosteal e ^ 
vator are mentioned. Sesamoids were 
only when infected or when it was expected t 
would become infected and cause a posfopera 
draining sinus. When penicillin was rou in 1 
administered, both preoperalively an 
operatively, it was found practicable primanl) to 
close the skin flaps fashioned at the time g 


grenous toes were removeu. a—vw — 
and there was no correlation 


ere was no w... 

quency of infection and the typ^ ir^rihn 


,vas romeUmes used to help teke the sttam 
suture lines and prevent skin retrac 
operative reactive hyperemia on 
basis is described and contrasted to P° 
cellulitis due to infection. operamr 

cations were relatively infrequent. P 
and postoperative active ftj,cotk 

vent shortening of heel cords and 
contracture of toes. A prosthesis designed to 


part of a shoe insert, often combined with a long'' 
^ . ij described. 


tudinal arch support, is d 



THIOURACII, WILI, NOT REPLACE THYROIDECTOMY 

ARNOLD S. JACKSON, M.D., F.A.C.S., Madison, Wisconsin 


AI'TER 2 years of clinical ex])ericncc with 

/\ thiouracil in the treatment of hyj)cr- 
\ Ihyroidism, it is my belief that this 
X Jl drug will not replace thyroidectomy, 
despite the enthusiastic reports accorded it in the 
literature. Such claims that thiouracil is the 
method of choice in the treatment of toxic goiter 
are unscientific. The facts were better stated in 
an editorial in the Journal of the A mcrican Medical 
Association, September i6, 1944, as follows: 
“Whether or not thiouracil will prove to be a satis- 
factory substitute for surgical treatment of toxic 
goiter cannot be stated on the basis of present 
limited experience. The drug promises to be of 
great value in cases in wliich operation is in- 
advisable or contraindicated.” 

Thiouracil will never replace thyroidectomy in 
the Iwge group of cases commonly designated as 
multiple toxic adenomas or adenomas with hyper- 
thyroidism. Whether one chooses to designate 
this group of cases as a distinct clinical entity 
after the method of Plummer or whetlicr they be 
considered together with cxoplithalmic goiter as 
merely a variation of the same disca^ makes 
little material difference. Adenomas are essen- 
tially neoplasms and are prone to alTcct the pa- 
tient^ in many other ways than through their 
toxicity and, as such, require surgical removal. 
One should surely hesitate to advise the relief of 
hyperthyroidism in a case of this kind and then 
see the patient later succumb to a malignancy or 
the effects of an intrathoracic goiter. Conse- 
quently, fully 40 per cent of the so called toxic 
goiters have been eliminated from the category of 
successful treatment by thiouracil. 

There remains the group of cases commonly 
spoken of as exophthalmic goiter (diffuse toxic 
goiter— Basedow’s disease, Graves’ disease, etc.), 
m this type much more investigation and study 
will be required before any considerable number 
of cases may be judged as cured. In a small series 
of 35 cases I would hesitate to say that any might 
he considered as cured judging from the short 
^riod of time they have been under observation, 
f^urthermore, experience seems to favor the 
opinion that the majority of cases of this type 
should not be subjected to treatment with thiour- 
acil on the basis of our present knowledge of the 

nfTu ® ^leycrs Nishau Foundation for the Study of Gwler 
01 the Jackbon Clinic. 


drug. In a recent discussion of the subject men- 
tion tvas made of the fact that 27 fatal cases of 
agranulocytosis occurring from the use of thioura- 
cil had been reported up to tliat time. This is an 
exceedingly high mortality in comparison with 
that for the operative treatment of the average 
case of exophthalmic goiter in the hands of the 
experienced thyroid surgeon. Patients residing at 
a distance find it inconvenient to report for fre- 
quent blood counts, and thus is augmented the 
I>ossibiUty of the development of agranulocytosis. 

If the health of the average patient suffering 
from exophthalmic goiter may be restored by 
surgery' within a few weeks and he resume his 
usual duties with a normal metabolism, there 
seems little justification in subjecting him to 
months or years of therapy with an admittedly 
dangerous drug. Furthermore, we agree with 
Lahcy', who is of the opinion that since thiouracil 
in no way changes the liislologic picture of 
e.xophthalmic goiter, it is not a drug to be em- 
ployed as a curative agent. 

There are, however, certain indications in 
which the risk of using thiouracil seems definitely 
justified in comparison with the risk of surgery. 
These indications previously indicated* might be 
enumerated as follows: 

1. Advanced cases of multiple toxic adenoma 
in which there is no response to iodine. 

2. Cases of toxic adenoma complicated by such 
conditions as myocarditis, fibrillation, hyper- 
tension, diabetes, and decompensation. 

3. Cases of severe exophthalmic goiter in such 
patients as the very young, the aged, the debil- 
itated, and the decompensated. 

4. Cases of exophthalmic goiter in whom 
because of pregnancy, previous nerve injurj', 
infections, or other diseases it may be desirable to 
delay surgery and yet not continue on iodine. 

5. Cases of iodine-fast exophthalmic goiter. 

6. Cases of recurrent or persistent hyperthy- 
roidism. 

Our experience in all these tyj)es of cases witli 
thiouracil has proved encouraging. Probably the 
gravest risk in the surgical treatment of hyper- 
thyroidism has been brought under control, 
namely, the advanced cases of toxic adenoma in 
which a two stage thyroidectomy has usually 

■Lahey, F. II. Kan. City M. J., iv4S, July-Aug , p. ii. 
iJacLbon. A. S. Am. J. Sorg , i94S. C>7 : 467-47^. 



Fig- t- tig. 

of pultiple. toxic adenoma 
01 Uie thyroid Basal metaLoIic rate, +6o per cent 
follo''ing thiouradl pr^ration. 
?ac?"en ^ad no p 5 slo%rat?ve 

Fig. *. No. 117.399. Case of advanced, multiple, toxic 
sifrrfr??^ °l chronic myocarditis. Poor 

surgical nsk. Right lobectomy tgaj, but too bad a risk for 


s^nd stage. Symptomatically controlled «illi thiourKil 
Basal metabolic rate, 0. 


Fig. 3. No. 1*4-564 Case of exophthalmic goiter i ^ 
It year old child Clinically, not satisfactorily controllM 
«ith thiouracil. Two staae thyroidectomy. Preopera- 


«ith thiouracil. Two stage thyroidectomy. Preopera- 
live basal metabolic rate, +38 per cent, pulse lU 
weight 73 pounds Sir months later basal metabolic rate, 
— I per cent, pulse 80, weight 85 pounds. 


been required to safeguard the patient. After 
several weeks of preparation with thiouracil, I 
have successfully performed a one stage thy- 
roidectomy in 12 of these cases. Likesvise, in 
several cases in which the systolic blood pressure 
was in excess of 325 and in which the threshold of 
cardiac reserve was small, thiouracil has ap- 
peared to reduce the risk considerably. 

There has been an opportunity to use the drug 
m children in only 3 patients having exoph- 
thalmic goiter. An ii year old child was on treat- 
ment for 13 months and now shows an unfavorable 
response since the drug was withdrawn 3 months 
ago. Another child of a similar age was kept on 
the drug for several months with unsatisfactory 
results and then underwent a successful two stage 
thyroidectomy. A third child is now on treatment 
with insulTicient time elapsed to draw any con- 
clusions. 

An interesting case is that of an 18 year old 
girl who sustained a bilateral adductor laryngeal 
paralysis, the result of a thyroidectomy per- 
formed previous to her admittance to the Jackson 
Clinic on April i, 1943. In December, 1943, 
treatment with thiouracil was started bec:ause she 


had liad a recurrence of the hyperthyroidism wd 
because the risk of surger}' was out of proportion 
to the danger of using the drug. Three months ago 

(July, 1945) therapy was discontinued, and so fa| 
the patient has retained her weight and a normal 
metabolism. 

At the present time Ihave under observation a 
woman who is 8 months pregnant and who has a 
moderately severe exophth^mic goiter. In th* 
past I have performed thyroidectomy in a sens 
of IS cases of this type with no mortalities m 
either the mother or child. However, in ° 
these cases was the patient so near to term, tfi 
average being 5 months. Consequently, it 


inadvisable to carry these patients along on tool 

.:i f jfi: ftipHanserot 


until tiie time of delivery because of the ‘^^nger 
inducing an iodine-fast state. The case 1 

treatment has been on thiouracil for 2 montn^ 
isin excellent condition. Probably tliyroidec 0 ) 
will be performed about a month after de n . • 
Tlie term "iodine-fast” e.vophtIiaimic gon^ 
was suggested by the writer at the_i 93 * .. . 
at Denver of the American Association 0 

Study of Goiter.‘ At the time it was describea a. 

•JacksoD, A S W'fst J. Surs , I9I». 40- 14J-I49- 






s^:^^x.ri;teSsiS hj]'^'^7V"i'"'"'^«i</<vv 

^mptoms of exophthalmic goiter may be absent mcthn«? ^ ^ iJj/tojifw »•'/”. rj * ''’^''V' 

Cases are seen in which there is no thrirno sTSs of - ™‘"’>■''^/""'/'''''■‘ V," 
low T° exophthalmos, and no weight tlic trealn^-nl^^'^r'" ' ‘^‘■'''■'‘■'";.f //' ''''' 

fact, these patients may even gain in Knt ^ UMr- -. ' 

e|ht. The gland, instead of being firm, smooth, of tire diii^' r ' ■■• 

<1 symmetrical, is nodular and irregular from aimawnii^^^ 

ThTOisn P^r‘i“>'y controlled hyperthyroidism. heJn the mi^Xli w'l' 
ere IS no clinical response to iodine. Surceons of hvra,.Mi ^ • 1 *^ • 

come to look upon these cases wilh®cr 

table apprehension and to consider the stirgi- covered ''f' 

CL, ^'P]® toxic adenoma. Usually a two stage some ii • ' v'-'o , 

yroidectomy has been required and even then of recurren 

as ^°llowed a lobectomy was often hasnroved l,,T, i ‘ ' ■..,/ 

e f" “ ■" “ °P'‘'^‘“" performed in a^ 'Se'A ' ' -■■ V .' 

era previous to the use of Lugol’s solution, eliminated if.1^ ‘ 

hiouracil has proved a boon to the patient and often rpUiJV\^’ 

InfuTcr ““ rfeatment of these patients, many such <‘ 2 '"‘‘"‘y t" f'c 
diseare L 5 patients with this type of thyroid Crilc -.'iIvIh IT ‘ -xv.,'' 

HivTc^i operated upon— a primary glands -ii .. /* / 

Ptenal-nf””'”^ ‘*“"e several weeks of operation wJJV '',''' j- 

r,„ P *^^tion With thiouracil. All of them showed fall inlodiKr/i^ - t 

^ore than the average reaction to operation, pr^cdu/c!^ ^ . 
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Now thiouracil is brought forth as a method of 
replacing thyroidectomy in the treatment of 
hyperthyroidism. Chemotherapy may prove to 
be the solution to the success/uf treatment of 
hyperthyroidism, cancer, and many other dis- 
eases, but as yet it has not attained the success of 
the sulfonamides in the infectious conditions. It 
now appears that thiouracil has been under suf- 
ficient clinical investigation to stale that it will 
supplement but not supplant thyroidectomy in 
the treatment of hyperthyroidism. That it may 
effect a cure in incipient and milder cases of 
exophthalmic goiter is still to be proved. It has 
already jiroved a most valuable adjunct to sur- 
gery in tlie treatment of hyperthyroidism. There 
is ever}’ liope that thiouracil u’ill give way to some 
less toxic but still more efficacious drug in the 
treatment of hyperthyroidism. Its discovery is a 
step forward, and those dealing in the problems of 
hyperthyroidism are greatly appreciative of in- 
vestigators wlio have made thiouracil available. 


CONCLUSIONS 

Two years of study of the use of thiouradl b 
the treatment of hyperthyroidism have sho\\-ii that 
it will not replace thyroidectomy. 

Thiouracil will supplement but not supplant 
surgery in the treatment of toxic goiter. 

It has been noted that 27 deaths have alreadv 
been reported as occurring following the use d 
the drug. 

Thiouracil cannot effect a cure in tovic ade- 
noma. 

Six types of cases are listed in which thiouracil 
has proved of definite value. 

Tliiouracil may prove of curative value in the 
treatment of exophthalmic goiter, but sufficient 
time has not yet elapsed to warrant such a coa- 
elusion. 

IVhi/e the use of thiounci) has proved an ira- 
portant fonvard step in the treatment of 
tliyroidism by chemotherapy, it is desirable tlisl 
a less toxic drug be discovered. 



FEEDING TUBE STENOSIS OF TI-IE LARYNX 


PAUL H. HOLINGER, iM.U., E.A,C.S., Chicago, Illinois, WILLIAM J. LOEB, M.D., 
Cleveland) Ohio 


T he indwelling nasal tube, employed 
ciiiefiy for gastric decompression or for 
feeding purposes, is so widely used that 
it is important to draw attention to the 
possibility of laryngeal damage it may produce. 
Instances of this complication are relatively un- 
common, but, when they do occur, constitute a 
difficult therapeutic problem. The indwelling 
tube in the cases to be discussed was the cause of 
erosion of the anterior esophageal wall at the level 
of the cricoid cartilage, with subsequent inflam- 
mation of the laryngeal cartilages and their ulti- 
mate necrosis. This pathological sequence led to 
a collapse of the air^vay and a severe, chronic 
laryngeal stenosis which required tracheotomy 
and months or years of subsequent treatment, 
ims discussion is presented to call attention to 
tms serious complication and to stress the pre- 
disposing as well as exciting etiological factors 
responsible for it. Through an understanding of 
the recognition of early symptoms 
and the prompt execution of simple corrective 
measures will prevent the development of this 
type of chronic laryngeal stenosis. 


PRESENTATION OP CASES 
^ 52 year old white Polish housewife, was 
Marri,^ ^ and Educational Hospital in 

a Krr./.’ found to have diabetes mellitus and 

thyroid without toxic symptoms, but 
raff, u compression symptoms. Her basal metabolic 
DkcpH ^ ^"‘^^.^cfastingbloodsugarwas^sj. Shewas 

SSnas^^ht t August, 1939, 

thyroidectomy was performed. She had no 
anH R breathing difficulties following this procedure, 

recovery, while slow, was uneventful. In April, 
arM „ if- R^tient developed severe pain in the right lumbar 
and ‘I ’’^dialed anteriorly to the right lower quadrant 
sham !i ® vulvar area. The pain was severe, constant, 
nain associated with nausea and vomiting. The 

ihp ^ " aggravation of a dull pain of which 

been complaining for 4 months. On ad- 
temperature was 101.6 degrees; white blood 
’ * 9 i 30 o; and her blood sugar was 250 milligrams per 

diagnosis of an appendiceal abscess was 
April' indwelling duodenal tube was introduced 

tube ^he patient was very intolerant of the 

of discomfort and pain, and made frequent 
left in^^^ remove it manually or by vomiting. It was 
n place for 4 days. No aMominal surgery was per- 

OtoloTO f^^P^irtmcnt of Laryngology. Rhinology, and 
Endnc/i,' ^^versity of Illinois, and the Division of I'croral 


formed as the diabetes was out of control although she re- 
ceived adequate insulin and intravenous glucose therapy. 
\iy the time the tube was removed the diabetes had been 
controlled and the abdominal pain had almost completely 
subsided. However, the patient complained of an increas* 
ingly severe sore throat w hicli began at the time the lube 
was introduced and continued even after it was removed. 
She would take only liquids, refusing solids because of pain 
on swallowing. Hoarseness developed after the tube was 
removed. The tenderness in the right lower quadrant grad- 
ually decreased, and her problem became one of respiratory 
difficulty. An indirect laryngoscopy on May 4, 1940, re- 
vealed considerable edema of the vocal cords; it was dib 
hcult for her to make audible sounds. 

By the sixth week of hospitalization, pain in the right 
side of the neck and respiratory difficulty had increased 
markedly. The larynx was more edematous, especially 
posteriorly; the arytenoids were large and boggy vvitfi 
edema, and the motility of the cords was impaired by the 
edema, but no paralysis was present (Fie. i), A tracheotomy 
had to be done June 3, 1940. Clinical improvement was 
slow and x-ray films of the neck demonstrated a progres- 
sive destruction of laryngeal cartilages as well as a spread 
of the laryngeal inllammatory process to the soft tissues of 
the retroesophageal space (Figs, s and 3). Chemotherapy 
was employed, o^ut because of the patient’s generally poor 
condition and the difficulty in controlling her diabetes, 
extensive surgery of the larynx seemed contraindicated at 
this time. Purulent drainage into the larynx persisted for 
2 months before gradually subsiding. Subsequent treat- 
ment has consisted of two series of laryngeal dilatations 
under direct laryngoscopy. At present the patient still 
wears her tracheotomy tube, but can keep it corked for 
several hours at a lime (Fig. 4). Her voice is husky but 
audible. 

Thus, this patient, a diabetic, had a feeding 
tube in place for 4 days during which time it 
caused discomfort, sore throat and pain, and 
vomiting had occurred. Laryngeal edema sub- 
sequently developed, and a tracheotomy became 
necessary 7 weeks following removal of the tube. 
The patient now has a chronic laryngeal stenosis 
which is responding slowly to treatment. 

Case 2. Mrs. E. B., white, 48 year old housewife. In 
September, 1940 this patient had a gastroenterostomy and 
a stormy convalescence followed. .A nasal tube w as in place 
17 days. During part of the time the tube was in place 
the patient complained of a severe sore throat and pain 
extending into her ears. This subsided temporarily and the 
patient was discharged from the hospital. The pain re- 
curred in 2 weeks and became very severe; it was followed 
by laryngeal edema which increased gradually. Four 
weeks after leaving the hospital rcadmission became neces- 
sary b^use of respiratory distress, and an emergency 
tra^eolomy had to be done 24 hours later. Improvement 
was gradual and the patient was extubated 5 months later 
During the ensuing 3 years dyspnea with exertion was 
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OBSERVATIONS ON A CONCEPT OF INGUINAL 
HERNIA REPAIR 


WILLARD BARTLETT, Jr., M.D.; F.A.C.S. 

I THERE is once more a rising tide of 
I speculation among surgeons as to the 
I actual results of the traditional 
methods of inguinal hernia repair. 
There is coincidental reflection of dissatis- 
faction with such results in the continuing 
publication of alternative methods of radical 
revision of the abdominal wall. Statistics are 
usually furnished in an effort to show that 
fewer failures have occurred with the recom- 
mended technique than in any other series 
cited by their author from the literature. 
There is nothing novel about this situation, 
for in an exceedingly interesting article, to 
which further reference will be made, Pitzman 
stated in 1921: “The size and endlessness of 
the stream of inguinal herniotomy technique 
raises the strong suspicion that something is 
fundamentally wrong.” 

At the time of going on active duty in the 
Medical Corps, the present writer had a con- 
cept of inguinal hernia, which though by no 
means original, was unorthodo.x. A rather 
concentrated experience with this disorder in 
naval personnel has strengthened his belief in 
the validity of this concept and in the neces- 
sity of including certain technical steps in any 
plan for achieving correction. It has been im- 
pressive to observe the development of a 
similar point of view among many thoughtful 
surgeons who, entering service with a more 
traditional concept of inguinal hernia, have 
also had the opportunity of daily exploration 
or observation in this field. In the 20 month 
period between February 15, 1944, and 
October 15, 1945, 1,398 operations were done 
for primary inguinal hernia, 89 operations for 
recurrent inguinal hernia, and ii operations 
for femoral hernia at the l/nited States Naval 
Hospital, Naval Training Center, Great 

'Hie views expressed herein are those of the author and are not 
to be construed as those of the Bureau of Medicine and Surgery 
or of the Navy Department 

Read before the it'estem Surgical Association, November w, 
«04S. 


Captain, M.C., U.S.N.R., St. Louis, Missouri 

Lakes, Illinois. Due to the exigencies of the 
service, tabulation of the operative findings 
has not been completed, but reference will be 
made in this paper to observations on which 
those of us who had duty there during that 
period are in agreement. Sliding hernia will 
be excluded from consideration. 

A critical review of the literature for the 
last 10 years leaves the writer with one con- 
viction which is very disappointing (his own 
position as unorthodox having been stated): 
there is no published evidence that in any 
group of patients with inguinal hernia oper- 
ated on by the Bassini technique (including 
such variations in the disposal of the external 
oblique aponeurosis as are usual), there would 
have been fewer failures had another operative 
procedure been chosen I This conclusion is 
derived from the fact that no standards of 
reporting have been agreed on. The converse 
of the first conclusion is that there is no 
statistical evidence that a surgeon advocating 
one of the suggested alternatives to the 
Bassini would have had poorer results had he 
used the latter. The fact is that far more 
complete data are available as to the results 
of operations done by the Bassini method than 
of any, including that advocated by the writer, 
intended to supplant it. Those who may 
question these assertions will find their answer 
when they seek to apply to the published 
statistics of any given procedure the best facts 
available as to the relationship between the 
intervals (in years) after operation and the 
percentages of recurrences. Burdick and 
Shelley (16, 17, 18) in analyzing their own re- 
currences detected in yearly follow-up examin- 
ations, found that in 284 and 210 traced re- 
currences, respectively, less tlian one-half were 
found in the first year and approximately two- 
thirds in the first 2 years; about 83 per cent 
were detected in the first 5 years in each 
series and the remainder thereafter. It hap- 
pened that the overwhelming majority of pa- 
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Fi|. 5. Case j. Lateral of the neck showing partial 
destniction of the cricoid cartilage, postcricoid thickening, 
and reduction in the airway at the level of the cricoid 
cartilage. Arrow indicates the stenosis at level of cricoid. 


airway was tested by plugging the tube night and day for 
several daj's. 

In this case an extremely ill patient had a nasal 
stomach tube in place for 17 days during which 
time a sore throat and pain in the neck and ears 
developed. SjTnptoms improved following re- 
ttoval of the tube, only to recur in 2 weeks and 
increase in severit}’ to a degree requiring trache- 
otomy. This was done i month after removal of 
the feeding tube. Eventual subsidence of the 
process resulted in a chronic larj'ngeal stenosis 
for which a second tracheotomy had to be done to 
pormit adequate treatment. At present she 
breathes freely without a tracheotomy and has a 
clear voice. 


Case 3. Mrs. E.A., secretary, 43 ?£; 

^ paUent had had four operations for gaU-btaddcr 
between 1026 and 1940. In December, i 94 <^ a mUi 
operation was performed and a nasal tube was left m place 
7 days. The tube annoyed the patient considerably, causing 
* sore throat and considerable gagging, but toe patient 
Slates she did not vomit. Symptoms improved foUowing 
rtmo\il of the tube but the sore throat became ^rse a 
later, and gradually localized as_ ««re 
^'.neck, aggrav-ated distressingly with 
patient developed hoarseness and then a complete aplwnia 
3 weeks later. D)-spnea began suddenly one 
Ftoniary, ,94,, and an emergency tracheotomy 
^tempts to cxtubate her subsequently were »^AicceKfuI. 

patient was referred to St. Luke s Hospital m Au^t. 
'Wr, for bryngeal examinations. At tois Ume the 
the hry-A was almost complete. The true ccmM 

be satisfactorily exposed because of 
I'-'lerior compression of the larynx. Small bougies were 
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Fijj 8. Drawing of the horizontal section of the neck at the level of the 4th cervical 
vertebra and the cricoid carlitage showing the correct and incorrect positions of the 
feeding tube and the compression of the tube when in the incorrect position. 


passed through w hat appeared to be the laryngeal aperture, 
but they met with considerable resistance. By means of 
laryngeal dilators a definite lumen was re-established and 
the patient could then phoriate again by manually closing 
her tube The examination demonstrated that the principal 
area of stenosis was immediately subglottic (Fig. 6). 
Dilatations were carried out at frequent intervals but the 
larynx never remained open sufficiently to permit removal 
of the tube. However, a valve tube was substituted for the 
original tube, and the patient is now able to speak well 
with the valve tube without manually etching the tube, dt 
present she holds an important e.xecutive position and 
carries on all conversation without difficulty. 

In this case the nasal stomach tube was in 
place 7 days and caused a sore throat and gagging, 
but no appreciable pain. After its removal, pain, 
hoarseness, and later aphonia developed. Ap- 
proximately 6 weeks elapsed from the time the 
feeding tube was removed until the tracheotomy 
had to be done. The patient now has a chronic 
laryngeal stenosis and is wearing a valve trache- 
otomy tube. She refuses further surgery because 
she has a satisfactory functional result. 

Case 4 A.M.. $7 ye^t old while female entered the 
Research and Educational Hospital on April 16, 1940, 
complaining of lower abdominal pain of 8 weeks’ duration 
and persistent vomitlngof 3 weeks' duration. The abdomen 
was distended with fluid, and rectal examination revealed a 
hard, fixed mass anterior to the rectum. Tumor cells were 
found in fluid removed by abdominal paracentesis. An 
exploratory laparotomy done 3 days after admission dem- 
onstratedanexteosivecarcinomatosis. Agastroenterostomy 
was done because of almost complete obstruction of the 
pylorus by the tumor. A stomach tube had been i^rt^ 
when the patient entered the hospital and it remained in 
place for 5 days- It was then removed, and reinserted 
three times during the following 6 days; it was alwan 
tolerated poorly. The entire surgical wound <^>ened on the 
eighth postoperative day. Reinsertion of the stomach tube 
at this time was associated with considerable trauma The 
tube was withdrawn in an hour because gastric contents 
were not recovered. The overzealous attempt to insert the 


tube resulted in a perforation of the esophagus and (lit 
patient expired 3 days later of the combined efecis ol iht 
abdominal and mediastinal pathology. The primary tumor 
was found to be a papillary cjsUaenocarcinoma 01 wf 
right ovary with extensive metastases Postmortem n 
amination of the esophagus demonstrated a deep Hirer ( 
centimeters in length in the mucosa covering the posienw 
aspect of the criemd cartilage (Fig. 7). The ulcer exlraW 
through all the walls of the esophagus and expoMd siuw 
of the cricoid cartilage which tfien made up the base n w 
ulcer The cartilage itself vvas roughened and J" 
this area. A recent perforation of the left 
was found which Jed into a necrotic mediastinal al^ 
The postcricoid erosion seemed older than 
and was distal to it. It was undoubtedly pre«iitbefor 
final attempts were made to reintroduce the tuoe 

While this patient did not have a true f€«(i|n? 
tube stenosis of the lao’n.’c, the 
amination of the larynx demonstrates the ea 
phase in the process which ultimately leaos 
development of stenosis. The stomach , 
in place a total of 6 or 7 
tolerated. The presence of the ulcer 
slightly conve.x posterior surface of the env 
cartilage is significant in that the ^ 

exposed to the action of bacteria as wel 
chemical action of regurgitated gastric c 

DISCUSSION 

Various types ol rubber tubes f JSm” 
used for emptying the stomach or for fi 
poses. The type known as the L®''!!} j P,ofe 
ally cmplo>-ed, as it is of 
pliable rubber than the lareer aAcmplo'-^ 
ous suction technique using \^'®A“^;j.spread W 


n technique using tl 

vangensteen (6),hasresul ted m w laesp^ 

ie Levin tube for relatively long ^ into 
ods. Passed through the nose, > 
pharynx, the lary-ngophatynx, the esop P 
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THE PROTEIN NUTRITION OF 
SURGICAL PATIENTS 

T hat the surgeon should be con- 
cerned with the chemical and physi- 
ological aspects of his patients is now 
such a well known fact that it is trite to men- 
tion There is no form of tissue repair in 
which the protein metabolism is not con- 
cerned. Protein metabolism is also concerned 
with, resistance to infection, and resistance to 
poisons of various kinds. Serious protein de- 
pletion of the body tissues may be present in a 
large proportion of patients, particularly those 
who are markedly under weight. Such de- 
pletion may be the result of either acute or 
chronic illness. An acute illness may cause 
protein depletion with great rapidity, par- 
ticularly in diarrheal diseases, burns, and 
^riajor infections. Even in simple major frac- 
tures, net losses of protein representing a 
pound of tissue a day may go on for weeks. 


Fortunately, methods to prevent or reduce 
these net losses are becoming widely available 
even for patients •vv’ho cannot eat. Following 
the pioneer work of Elman, ^ intravenous pro- 
tein hydrolysates and mixtures of amino acids 
for intravenous use have been found to be safe 
and practical, but the latter are not yet 
available for general use. 

Parallel with this development, improved 
products for oral and intubation feeding have 
also become available. As one becomes fa- 
miliar with the results following the use of 
such substances, the indications for their use 
become broader. The time has come when 
surgeons should become thoroughly familiar 
with the protein requirements of the normal 
and of the sick individual. In thinking of such 
requirements, one must be careful to think of 
the requirements in terms of optimum use 
rather than in terms of the requirements for 
bare existence. When time is available to im- 
prove protein nutrition before, surgery, and 
when this time is used efBcicntly for this pur- 
pose, the reduction in postoperative shock and 
other complications is impressive. Under 
certain conditions indicated in a very sugges- 
tive paper of CoTui’ on gastroduodenal ulcers, 
improved protein nutrition may even abolish 
the necessity for surgery. When conditions do 
not allow lime for preoperative repair of pro- 
tein deficiency, postoperative repair at the 
earliest moment is very important. 

Protein hydrol^'sates are not an efficient 
treatment of shock and should not l>c used 
during threatened or actual surgical shock. 
\\qiolc blood is the method of choice in the 
treatment of this complication, with plasma 


•Lund, C. C., and Levenson, S. M. J. Am. M. Asjl, iws. 
U3. flS-Ioo, 


*Kbnan. R. Ann. Surs-, 1940. J'S- S 94 -Lo 3 . 

•Co'nji. Wright, A. AI.. MulbolUnd, J. U. Ciltin. T., 
Bardum, I., and G«»t, R. C«fro«jtmilogy. 194s, 5: 5-17. 
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Active treatment of laryngeal perichondritis 
once it has developed is exceedingly difficult and 
often disappointingly ineffectual. Chemotherapy, 
both the sulfa drugs and penicillin, should be ad- 
ministered, although none of these patients was 
in the acute stage when penicillin was available 
and consequently no clinical experience can be 
recorded. A tracheotomy is indicated, of course, 
if respiratory embarrassment becomes Severe- 
Surgical drainage and sequestration of the larynx 
and its cartilages should be postponed, if possible, 
rather than attempted early, because the cricoid 
cartilage is the only complete ring in the trachea, 
and its loss results in a collapse of the airway. No 
laryngeal instrumentation is done during theacute 
phase of this condition. Subsequently, however, 
active laryngeal dilatation or surgical reconstruc- 
tion of the airway is necessary in order to remove 
the tracheotomy tube permanently. On occasion 
it is possible to remove the tracheotomy tube 
after the acute edema and perichondritis subside. 
Stenosis may recur in such cases several months 
or years later as the scar tissue contracts (Case 2). 

SUaiUARY AND CONCtUSIONS 

Severe laryngeal destruction occasionally re- 
sults from the routine use of nasal feeding or 
gastric suction tubes. Fortunately this complica- 
tion is rare; however, it is so severe when it does 
occur that it is important to be aware of the pos- 
sibility of this complication and to recognize Its 
beginning symptoms at once. 

Four cases are presented. In 3, rubber nasal 
stomach tubes were used, 4, 17, and 7 days, 


respectively, during which time the patients con- 
plained of discomfort due to the tufe. Sjmptocs 
increased with sore throat, pain radiating into 
ears, pain on swallowing, hoarseness, and 
dyspnea. Tracheotomies had to be done in tie^ 
3 cases 4 to 6 weeks after removal of the stonaA 
tubes. All developed severe chronic laryngeal 
stenoses. One has been extubated, one svean t 
valve tracheotomy tube, and the third Is sIj!! 
under treatment. The fourth patient died as Ac 
result of extensive carcinomatosis and mediss- 
tinitis. Postmortem examination demonslntd 
the ulcer which had not as yet caused laryngfii 
destruction. 

A review of the literature reveals 24 recorded 
cases similar to those herein described. 

Treatment consists of removing or changing Ac 
position of a feeding tube if the patient comphws 
of a sore throat, and especially if hoarseness or 
pain in the ears develops. Active treatment, aside 
from chemotherapy, consists of tracheotomy, 
drainage, and subsequent laryngeal dilatation or 
plastic repair. 
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surgeon a better degree of control over the pa- 
tient's intake than any previous method of 
feeding. When such feeding is used for any 
condition other than burns or other than con- 
ditions where chronic salt depletion has been 
demonstrated, the amount of added salt 
should be greatly reduced or eliminated en- 
tirely. When a patient cannot or will not 
take this diet, tube feeding may be indicated 
and such a mixture may have powdered yeast 
and more amigen added because palatability 
is not a factor. A suitable formula for this 
consists of: 


HIGH PROTEIN MIXTURE FOR TUBE FEEDING 
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The patients who need these types of oral 
or tube feeding also need vitamins, but over a 
long period of time probably do not need as 
high a dose of vitamins as the patients who are 
receiving parenteral protein feedings. Sug- 
gested oral daily doses for these patients 
would be vitamin A, 30,000 units; vitamin D, 
3,000 units; ascorbic acid, 500 milligrams; 
thiamin, 20 milligrams; riboflavin, 12 milli- 
grams; and niacin, 100 milligrams. 

Charles C. Lund. 

CONGENITAL HYPERTROPHIC 
PYLORIC STENOSIS 

T he past quarter century has shown 
remarkable progress in the surgical 
management of most abdominal con- 
ditions and much of this seems to be due 
to- our increased understanding of what 
Cannon has referred to as homeostasis. The 


surgeon is now primarily an excellent physiol- 
ogist and only secondarily a technician. The 
time and care which we all devote to the nu- 
tritional and electrolytic requirements of the 
body, both preoperatively and postoperative- 
ly, forcefully attest this fact. 

Nowhere is this progress more clearly re- 
flected than in the modern treatment of con- 
genital hypertrophic pyloric stenosis, because 
nowhere else do we find such an extreme la- 
bility of this homeostatic mechanism. Man, 
who may be considered the most competent 
animal, produces the most helpless young, and 
this helplessness extends all the way from in- 
ability to avoid physical danger to inability to 
maintain a stable internal environment except 
under the most favorable circumstances. Ob- 
viously, therefore, when an infant of two or 
three weeks of age begins to vomit everything 
taken by mouth it will be but a short time 
before extreme dehydration and loss of elec- 
trolytes will so disrupt the delicately balanced 
biochemistry of his body that continuance of 
life will become endangered. IVhile these 
facts are now so evident that to repeat them is 
almost tautological, it was but a few years 
ago that these acutely ill, dehydrated babies 
w'ere subjected to emergency surgery. The 
surprising fact is that the operative mortality 
was only 35 to 40 per cent. 

It seems to me that we were all very slow in 
realizing that these babies needed emergency 
“physiology” rather than surgery. They were 
desperately, albeit weakly, crying to us to re- 
place their fluids and electrolytes so that they 
might survive this crisis which was threaten- 
ing their existence. Having finally awakened 
to an understanding of these biochemical dis- 
turbances and having taken proper steps to 
md the infant to correct them, it soon became 
obvious that the operation could be delayed 
several days, if necessary, until hydration was 
accomplished. Lowered mortality resulted. 
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and human albumin as effective agents to be 
used temporarily. Immediately after the 
danger of shock is over, protein hydrolysate or 
food may be given. 

Plasma is being widely used in an attempt 
to repair protein deficiency. This is not an 
efficient method of treatment for this purpose. 
Whether money has to be paid for plasma or 
not, by the hospital or by the patient, plasma 
is a very e.Ypensive material. It has been cal- 
culated that the protein in plasma costs at 
least one dollar per gram. The corresponding 
price for lean Hamburg steak in a generous 
serving of of a pound would be about 
twenty-five dollars. As a treatment for hypo- 
proteinemic patients, one must also remember 
that plasma contains a great deal of sodium 
in the form of the original sodium chloride in 
the blood plus a generous amount of sodium 
in the form of citrate added to prevent clot- 
ting. When plasma is used in large quantities 
in the patient with true hypoproteinemia, in- 
creased edema and heart failure may well 
result. 

Under conditions of severe burns or severe 
depletion from various infections or intestinal 
disabilities up to 400 or 500 grams of protein 
per day may be life-saving. Up to 150 grams 
per'day of protein can be given intravenously 
in the form of hydrolysates or other similar 
preparations. Glucose may be and should be 
added to these hydrolysates because of its 
protein sparing effect. A formula suitable for 
many conditions has been suggested by 
Butler* and consists of i liter of amigen plus 
300 cubic centimeters of 50 per cent glucose. 
This cannot lx; given in less than 4 or 5 hours 
because rapid administration causes nausea 
and vomiting, and if given into a moderate 
sized vein, seldom causes thrombosis. Three 
such injections a day will furnish 150 grams 

lUuikr, A. M . and Talbot. K. B. N Engtasd J iU i*44. ««: 


of protein and 600 grams of carbolij-i-ii*. 
This amount of food represents 3000 olorb 
Experience has shown that vitaimns sho-ii 
be added to such a mi.ttufe in geccre::} 
amounts for the patients who are sick eno':;!; 
to warrant this treatment. There b 1,’^ 
parently very little wastage If i grra c? 
ascorbic acid, 200 milligrams of niacm, k 
milligrams of riboflavin, and 20 milligrars J 
thiamin are given to such a patient at so» 
time during each 24 hours.* Oral feeding or 
tube feeding to the hjpoproteinemic patient 
or the patient in whomeffortsare being nudeU 
avoid hypoproteinemia, should be in the fom 
of mixtures of protein and carbohydrates riti 
a minimum of fat. The following formula has 
been taken over periods of months by pa- 
tients with burns which were so extensiw flat 
early grafting of the whole area was im- 
possible. 


HIGH PROTEIN MIXTURE TOR ORAL 
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This mixture makes up a large pari el ^ 
od necessary for 24 hours and ^ 
ven in 8 ounce portions cn'CO' b'u 
>d night. The patient taking t 
tie appetite for any other food, u - 
id carbohydrate food may 
ediately after at least three 
ich a regimen avoids the Acry 
:ulty of the patient wdth a 
loosing the more palatab c _ 
irtant nutritional elements *^ 1 ” 
iry high protein diet tray and gi'TS 
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REVIEWS OF NEW BOOKS 


A S may be judged from the title, the two vol* 
ume, 1300 page work Surgical Treatment 0/ the 
^ ifohr-Skflclal System by Bancroft and Mur- 
ray’, embraces the entire field of traumatic and non- 
traumatic orthopedic surgery. While created and 
fostered by the Division of Orthopedic Surgery at 
Columbia University, the collaborators number 43 
men whose individual work and writings have made 
them outstanding in the fields of their special 
interests. 

The majority of the authors arc from the Eastern 
schools and clinics, but the overall impression is 
gained that no personal, group, or sectional view- 
point is stressed. Certain principles and metho<ls of 
treatment are, of course, emphasized, because the 
author, in a number of instances, has originated 
them or has been responsible for their wide accept- 
ance. For example, it would be expected that Dr. 
von Lackum would present the subject of scoliosis as 
he does, for much of our present management of this 
condition comes from the work of the New York 
Orthopedic Hospital Staff. Dr. Kite, who has made 
an art of the wedged cast treatment of foot deform- 
ities, naturally devotes more space to this method 
than to others. It is to be regretted that some of the 
articles were completed before the newer concepts of 
chemotherapy were generally accepted, but the edi- 
tors nave overcome this to some extent, in that they 
have written on chemotherapy as it applies to all the 
miections attacking the skeletal system. An ex- 
ample of this may be found in Dr. Beckman’s chap- 
ter on osteomyelitis. This chapter U also an example 
0/ the thoroughness with which various conditions 
are discussed. Dr. Beekman draws on his wide ex- 
perience in the Children's Surgical Service at Belle- 
vue Hospital, so that an excellent background on 
osteomyelitis can be obtained by reading this chap- 
ter.^ Some of the newer concepts, more or less ex- 
perimental at the time this work was completed, can 
w^found In the section on chemotherapy. 

^ was somewhat disappointing to find nowhere in 


the book a chapter dealing entirely with the infec- 
lons, injuries, and other conditions of the hand. 
One - 


interested in looking up something in this field 


« h® forced to seek through many chapters be- 
OK finding the specific information required. The 
entitled “Military Surgery’’ adds little to the 
p t of the book, but of course one may sug- 
most of the important work that came out 
the war is included other places. 

o*'*^^*" OFTH* Motoi-Skfi 
rwenc W. Bancroft. A B.. M.D .FACS, 


The general scheme of the volumes suggests that 
much thought was given to the presentation plan 
and this, plus the unusual activity of Dr. Murray, 
whose own views are many times expressed aptly if 
not sharply, makes it a fully adequate survey. The 

C resentation of each subject is follow’cd bj' a brief 
ut comprehensive bibliography containing the cita- 
tion of really important work that has been done in 
that particular field. Most reviewers will agree that 
there is a uniformity and smoothness of style 
throughout which is not found in the usual medical 
text by multiple collaborators, and this absence of 
encyclopedic jerkincss will be an incentive to be- 
come cover-to-cover readers of the two volumes. 
This was true of the undersigned, and it is something 
he has seldom before done. 

It is impossible to discuss in detail all of the many 
chapters. The man interested in a particular prob- 
lem at hand is sure to find complete and authoritative 
information. On the other hand the student, whose 
task it is to read for general rather than specific in- 
formation will find his needs well filled. I know of no 
two volumes available now that would be more use- 
ful in the school years or afterward than this splendid 
work. James K. Stack. 

CDITED by W. G. Barnard and A. H. T. Robb- 
•L' Smith Kettle’s Pathology of Tumours'* is a most 
concise treatise. Since it was written for students, it 
is a didactic presentation with but little argumenta- 
tion and few references to source material. Present 
day ideas in tumor fundamentals are adhered to 
generally. The development of this third edition 
(1946) is shown most strikingly if one Compares 
certain sections in it with those of the first edition 
(1916). The sections on etiology, tumors of the 
lungs, and tumors of the nervous system have altered 
so much in these 30 years that they are entirely new 
concepts. Also in keeping with present times is the 
inclusion of a section on trauma and on occupation in 
relation to tumors. The book is richly illustrated by 
nearly 200 drawings and photomicrographs in ap- 
proximately 300 pages of text. 

Hamilton R. Fisbback. 

T he two pocket books Lecciones de cirugta* ate 
the first of a series to appear in the future. They 
are intende<l to give a written account of the Post- 
graduate Su^ical Instruction as carried out on the 

*KETTti’sPAtHOtocvoFTuuon»s. By WG Barnard, F R CP . and 
A. H. T Robb-Smith, hi A. (Oxon ), Ji.D. jd ed London and New 
York: Paul B. Hoeber, Inc., X046. 

'IjECCtOKEs PE cnuclA. By Ricardo Finochietto rst and id series 
Bucdm Aires- La Prensa Medica Argentina, >945- 
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At first these infants were given blood trans- - The ultimate cure in eve:y case seems folie 
fusions routinely as preoperative preparation, in the Fredet-Rammstedtoperation.becauseit 
Later it was found that the parenteral admin- gives a permanent result and is very simple 
istration of physiological solutions of glucose and rapid in its execution. Wc prefer a righ 
and saline produced the same result with rectus incision placed so high that the rigtt 
fewer complications and less expense. Trans- lobe of the liver must be displaced upivardtn 
fusions were then reserved for the infants expose the pylorus. Great care must be used 
which showed advanced dehydration, and in dividing and spreading the hypertrophied 
were used in conjunction with the parenterally pyloric musculature so that no damage to the 
administered electrolyte solutions. Increased underlyingmucosaoccurs.Aftercarefullayer- 
experience in this direction produced a further by-layer closure of the abdomen, the healing 
decrease in mortality. incision being effectively buttressed by tiie 

Another factor which has improved the out- liver, we are reasonably insured against post- 
look for these babies has been the moreprompt operative wound dehiscence. 

recognition of the disease. The typical and After operation the baby should be kept in 
almost constant history of the infant who does a room where the temperature is constant and 
very well for the first two weeks of life, then where he is completely isolated from all other 
begins to regurgitate part of his feedings, then cases. Everyone who enters the room should 
to vomit the whole feedings and finally to dc- wear a clean gossm and mask. Extreme ge^ 
velop the characteristic projectile vomiting of Ueness in handling the baby and the use of s 
bile free fluid, has become so well known to the small cane sugar pacifier at tbetimeofwoun 
medical profession that these babies are sent dressings are of course, mandatory, 
immediately to the hospital. They therefore The surgical mortality in this conditions 
arrive in much better condition and frequent- the present time is about 1.2 per cent. \ 0 
ly they can be prepared in two or three days convinced that with proper preopera i > 
for surgical cure. operative, and postoperative care, 

Usually, on arrival at the hospital, they are should be about zero as far as the opera 1 ^ 
dehydrated, constipated, pass only small concerned. Because the surgical 
amounts of concentrated urine, arid show vis- and morbidity are so low, we never 
ibJe peristaltic waves travelling across the ab- prolonged medical treatrnent sue as r 
domen. Palpation, especially when the stom- ing after vomiting, feeding 
ach is empty, will reveal the pyloric tumor The facts that ten dys after is 
which is pathognomonic of the disease. Res- the baby is gaining weight an that 

toration of body fluids, electrolytes and, if a generous evaporated milk form 

necessary, serum proteins, is promptly begun, xvithin three to four weeks, e bad 

and, when restoration has been accomplished position he would have held ha 
as demonstrated by clinical observation and pyloric stenosis are convincing 
the judicious use of laboratory tests, with efficacy of the operative me 
probably major emphasis on the former of the surgeon who wi rs ^ ^ ^Ijgase. 

method, surgery should be undertaken at that baby and then ski j doNovajJ 

time. 
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REVIEWS OF NEW BOOKS 


AS may be judged Irom the title, the two vol- 
/a umc, 1200 page work Surgical Treatment of the 
^ iUp/or-SAflflfli System by Bancroft and Mur- 
ray*, embraces the entire field of traumatic and non- 
ttaumatic orthopedic surgery. While created and 
fostered by the Division of Orthopedic Surgery at 
Columbia University, the collaborators number 43 
men whose individual work and writings have made 
them outstanding in the fields of their special 
interests. 

The majority of the authors are from the Eastern 
schools and clinics, but the overall impression is 
gained that no personal, group, or sectional view* 
point is stressed. Certain principles and methods of 
treatment ate, of course, emphasixed, because the 
author, in a number of instances, has originated 
them or has been responsible for their wide accept- 
ance. For example, it would be expected that Dr. 
von Lackum would present the subject of scoliosis as 
he does, for much of our present management of this 
wnddion comes from the work of the New York 
Orthopedic Hospital Staff. Dr. Kite, who has made 
an art of the wedged cast treatment of foot deform- 
ities, naturally devotes more space to this method 
than to others. It is to be regretted that some of the 
articles were completed before the newer concepts of 
chemotherapy were generally accepted, but the edi- 
tors have overcome this to some extent, in that they 
have written on chemotherapy as it applies to all the 
infections attacking the skeletal system. An ex- 
ample of this may be found in Dr. Beckman’s chap- 
osteomyelitis. This chapter is also an example 
of the thoroughness with which various conditions 
are discussed. Dr. Beekman draws on his wide ex- 
perience in the Children’s Surgical Service at Belle- 
vue Hospital, so that an excellent background on 
osteomyelitis can be obtained by reading this chap- 
ter. Some of the newer concepts, more or less ex- 
perimental at the time this work was completed, can 
oe found In the section on chemotherapy. 

"’as somewhat disappointing to find nowhere in 
{le book a chapter dealing entirely with the infec- 
lons, injuries, and other conditions of the hand. 

ijilsrested in looking up something in this field 
rould be forced to seek through many chapters be- 
ore finding the specific information required. TTxe 
"Military Surgery” adds little to the 
TMt k of the book, but of course one may sug- 
*k important work that came out 

the war is included other places. 

or TB* MoTor-SKfieTAL Systim. Edilrii by 
XlD AH, M.D, FACS, trid Clay Ray Murray. 

UppiacoJ, 1 and ». Vhiladelphii, London, MoolftiV J H 


The general scheme of the volumes suggests that 
much thought was given to the presentation plan 
and this, plus the unusual activity of Dr. Murray, 
whose own views arc many limes expressed aptly if 
not sharply, makes it a fully adequate survey. The 

E rcsentation of each subject is followed by a brief 
ut comprehensive bibliography containing the cita- 
tion of really important work that has been done in 
that particular field. Most reviewers will agree that 
there is a uniformity and smoothness of style 
throughout which is not found in the usual medical 
text by multiple collaborators, and this absence of 
encyclopedic jerkiness will be an incentive to be- 
come cover-to-cover readers of the two volumes. 
This was true of the undersigned, and it is something 
he has seldom before done. 

It is impossible to discuss in detail all of the many 
chapters. The man interested in a particular prob- 
lem at hand is sure to find complete and authoritative 
information. On the other hand the student, whose 
task it is to read for general rather than specific in- 
formation will find his needs well filled. I know of no 
two volumes available now that would be more use- 
ful in the school years or afterward than this splendid 
work. James K. Stack. 

■pDITED by W. G. Barnard and A. H. T. Robb- 
ie Smith Kettle's Pathology of Tumours* is a most 
concise treatise. Since it was written for students, it 
is a didactic presentation with but little argumenta- 
tion and few references to source material. Present 
day ideas in tumor fundamentals arc adhered to 
generally. The development of this third edition 
(1946) is shown most strikingly il one compares 
certain sections in it with those of the first edition 
(19x6). The sections on etiology, tumors of the 
Jungs, and tumors of the nervous system have altered 
so much in these 30 years that they are entirely new 
concepts. Also in keeping with present times is the 
inclusion of a section on trauma and on occupation in 
relation to tumors. The book is richly illustrated by 
nearly 200 drawings and photomicrographs in ap- 
proximately 300 pages of text. 

Hamilton R. Fisitbacc. 

T he two pocket books Lecciones de cxruita* arc 
the first of a series to appear in the future. They 
are intended to give a written account of the Post- 
graduate Surgical Instruction as carried out on the 

*lCsTTUi*»P»7iiow*YOf Tc«oci». By W.G EifnifJ, F.R C-P . aikI 
A. II. T. HoW>-SmiUi, .M A. (0»on J, .M D. S'! e<l- London «nd New 

Vork; P*ul B. Iloeber, Inc , jgj6. . ^ ... 

(LxCclo-tcsoccitvclA. lijr RicArao naocmctla tU nad ta tenet 
Buettoi Airet' L« Prentt .Xlediri Argentlm, 1911 - 
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service of Dr. R. Finochictlo at the Hospital Raw- 
son. 


isfactory, for it is simple; the descriptions »re Ind 
but adequate; and the twenty chapters ha« been 
contributed by seventeen different authors, so that 
there js considerable diversity. The plain truth is 
that neurosurgery, though a young and specialized 
field, docs not lend itself well to an entire volume by 
a single author, for already among neurosurgeons 
themselves, there is some tendency to specialiauon; 
«r, at least, their talents and interests he in differeat 


Each surgical paper deals with a case. The indi- 
cations as to the type of operation are first discussed, 
and the selected procedure is given in full detail with 
numerous highly informative comments. The series 
will form an excellent source of information as to how 
surgety is practiced routinely by Dr. Finochietto 
and his resourceful coworkers. 

^d|j»iaj £fe ci>«gfa> is a jfia-page hook and is dedi- directions."' Thus, "one clinic may see large numbm 
cated to Dr. L. !• inochiettoby the same workers men- of protruded discs, another, many sympathectomiM, 
tioned previously in Dr. K. Finochietto’s service, and still another may largely occupy its time mtii 
1 ilteen different surgical procedures, including all tumor surgery. And no civilian neurosurgeon tia 
types of surgery', are described. These worksappeared hope to match the sophistication of the younger men 
in the Prensa tntdica Argtndna (August g, 1944) and with army experience, with respect to penphenl 
are presented herein in a book form. F. F. Remy. nerves and cranioplasty. 

I . . Dr. Pilcher has picked leaders in all the fields be 

T is impossible to review Cantor’s Ambulatory hascovered. Their attacks on the subjects assigned 
Proctology* without being moved to comment on to them have been orthodox and sound, While the 
the author’s viewpoint, highlighted as it is in title book is perfectly understandable to the beginning 
and preface. The author advocates and urges the student in the field, it is also of interest to the most 
performance of such procedures as extensive hemor- experienced. It is reasonably well illustrated, and 
rhoidectomy, repair of rectal prolapse and fislulcc- this reviewer found it as competent a book as exists 
tomy (to mention only three of many operations on neurosurgery. EwcOldbexo. 

listed) on an office ambulatory basis. This attitude _ . , 

of mind which takes cognizance of the mechanical 'T’lIE book Modern Management in Clinical ud- 
and physical equipment of the doctor’s office, rather J- iein^ by F. Kenneth Albrecht is quite dmerj*' 
than the hazard to the patient, is unsurgical, unsci- from any of the usual textbooks of medicine, imi ^ 

entific, and dangerous to say the least. Theprac- also different from the usual compendium of therap)- 

titioncr would do well to pause and think of his pa- It attempts, and in great part succeeds, m being 

tient before embracing such frankly dangerous handbook of the practice of medicine. It h« an • 

practice. cellent professional attitude. Emphasis is pi 

If one does not take too seriously the author’s upon the importanceofagoodcasehistoryasac 

mode of practice, the material encompassed in this for diagnosis, and each section contains a veiy 
volume is commendable. The discussion of the var- plete printed case history form directed to la 
ious proctologic ailments, though limited chiefly to velopment of the histories typical of eacn s) 
management, is well presented. Steps to be taken in being studied. .. vitamin 

treatment are listed in definite sequence. There is a The second chapter covers nutrition 
good section on pediatric proctology, which is miss- deficiency diseases. It is brief, j al! 

ing in most recent books on the subject. Too great well illustrated. The unit standardizati 
emphasis is placed on “tattoo" technique or what clinically available vitamins is ... ’^10 

the author refers to as “tattoo neurotomy” in the throughout the book, one might diuer . *^.1,5; 

ular stunts in treatment that appeal to tM am 


treatment of pruritis ani, a method by no means ap- ular stunts in treatment that of 

plicable to a very large percentage of cases and cer- such as the use of bemedme in the m b 


tainly not available or practical for the average 
doctor. 

There are many good illustrations. Especially 
well done are those descriptive of fistula in ano and 
fistulectomy. 

One half of the book is devoted to medical diseases 
of the rectum and colon. Each chapter is concluded 
with an up-to-date and extensive bibliography. 

Tbohas J. Mchar. 


Ti 


HE book Surgical Treatment of the Nervous Sys- 
tem* edited by Bancroft and Pilcher is very sat- 


chapter is on disotdejs of •''' 
tract. Valuable and demonstrative x- y P 
are reproduced, showing ‘“’P^f'^^^.-.LiaKcc- 

thology of the gastrointestinal tf^ct. 

ditions are not neglected. This aUeation to 

common aggravating, minor clinical co 
make up such an important part of 0 « 
characteristic of this work, and will go 
of great usefulness. ... , „nX;«aseso^ 

The next main section of the boo 
le blood and blood-forming organs oy^i- 


the blood and blood-forming organs by 

Miller. Sureeon. U.S. Pub icHeaUhSenn« 


•Airaul.ATO*YP«ocTOioov. By Alfred J.C«ntor,M D Wlthafo^ 
word by Beaumont S Cornell. M D New York and London- FadI B 

”°SuaGiSL ‘iVEvrMTttt or the Nravous Systjk Edited to F'J*'’* 
W Bancroft, A B , M D . F A C.S and Cobb rilcher, M D , r.A C S 
rhiladelphia, London. Montreal J D Lippincolt. 1946 


E. Miller, Surgeon, U.S. I uc-v.— 
of the Department of Pathology, • • ^ 

r.s»»l T^nltimcrp. This ODcns With _a 




discussion of various 

<MODEtH MANACElt£’'T I" Co 

bretht. M D. Baltimore The Wilbams & >\ini»* 
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tients in these large groups were operated 
upon by the Bassini method. The writer does 
not know of any statistical follow-up report 
for a series of cases done by techniques other 
than the Bassini (as previously defined) fur- 
nishing data to which these principles can be 
applied. 

The traditional view of inguinal hernia has 
it that there are two types, indirect and direct, 
and that this hard-and-fast compartmentation 
is maintained throughout the life of the hernia. 
It notes the increasing frequency of direct 
hernia with advancing age and muscular 
relaxation, considers diverticular hernia 
through Hcssclbach’s triangle to be rare and 
conceives the ratio of direct to indirect hernia 
as being about i to s in adult males. Those 
surgeons who, like the writer, believe the re- 
sults of the Bassini repair to be worse than 
necessary, although we cannot yet prove that 
our preferred methods have given better, find 
much recently recorded evidence that the con- 
ception of inguinal hernia just outlined gives 
a very limited and, in some respects, a false 
view of the situation. The unusually compre- 
hensive findings of Skinner and Duncan of the 
United States Public Health Service record 
that, of 1126 primary inguinal hernias, there 
were 426 with indirect sacs plus varying de- 
grees of weakness, relaxation, or virtual ab- 
sence of the posterior wall below the internal 
ring and 700 direct hernias, including 308 
bilocular (i.c., combined) hernias; “few” pa- 
tients were found to have simple, indirect sacs 
without enlargement of the aponcurotico* 
fascial margins of the internal ring. Ramos 
and Burton of the Veterans’ Administration, 
report that the majority of 457 primary 
inguinal hernias were bilocular. The signifi- 
cance of these findings as to the complexity of 
the “average” primary hernia in the adult 
male HeS in tlic fact that their scries arc the 
only ones large enough to have statistical 
significance in which is reported routine ex- 
ploration for secondary sacs, for thickness and 
state of tension of the posterior wall, and for 
the accurate estimation of the size of the in- 
ternal ring by the introduction of a finger 
through the opened neck of the sac at the 
internal ring. This procedure was recom- 
mended by Hoguet in 1920, by Pitzman in 


1921, and more recently by Fallis, Zimmer- 
man, and Harkins, with whose views on the 
anatomical problems to be met the writer 
entirely concurs. The scries of anatomical 
papers by Anson and MeVay and their later 
collaborators, beginning in 1937, are unques- 
Uonably the most notable anatomical contri- 
bution to the subj'ect of hernia to come from 
the dissecting room in many years. Their 
pertinent findings in a very large series of 
dissections are that the inguinal ligament docs 
not receive insertions of the cremasteric por- 
tion of the internal oblique or of the transver- 
sus aponeurosis and that the inguinal ligament 
itself is attached only loosely in its midportion 
to the fascia lata of the thigh. They urged 
that since the normal insertion of the trans- 
versalis fascia is to Cooper’s ligament along 
the superior ramus of the pubis, laxness of the 
lower portion of the posterior wall should be 
remedied by suture of the transvcrsalis fascia 
(and such fibrous elements of the lowest por- 
tion of the internal oblique as might be pres- 
ent) not to the inguinal ligament, _ but to 
Cooper’s ligament. They also point out 
that the so-called conjoined tendon of tlw 
internal oblique aponeurosis and transvcrsalis 
fascia is a very inconstant structure. The first 
clinical application of their findings was in the 
repair of direct hernia but their naming 
against the use of the inguinal ligament in 
any part of its course has been extended to the 
entire field of inguinal hernia repair. 

Data on one further, very important tech- 
nical aspect of the operative treatment of 
hernia arc those furnished by Parsons which 
resent the results of two comparable series of 
ernias operated on during the same period 
by the same group, the only difference m 
technique being that fine silk was used for 
ligatures and sutures in one scries, catgut 
(size and characteristics unknown) in another. 
In 438 operations for inguinal hernias of ail 
types in which silk was employed, the recur- 
rence rate was 3.5 per cent; in 244 operations 
utilizing catgut, the rate of failures was 12.7 
per cent. His figures can be tabulated to shovv 
that in the 91 cases most likely to failure 01 
the silk scries (combined, sliding and recurren 
hernias) the recurrence rate was less than » 
per cent in each category, whereas of 49 
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The actual commercial extracts of liver are listed, 
with their U.S.P. units. 

The chapter on cardiology is extensive and in- 
cludes a simple and useful discussion of electrocardi- 
ography. It is interesting that the use of testosterone 
propionate in the treatment of angina pectoris is 
recommended. There is a good chapter on peripheral 
vascular' disease. Buerger’s exercises are well illus- 
trated. The treatment of varicose veins by injection 
is described in deta'il. 

The discussion of diseases of the kidneys quotes 
completely and verbatim the excellent instructions 
of Dr. George Thorn for the management of various 
types of renal insufficiency. As one might expect 
{torn the U.S. Public Health Service, the diagnosis 
and management of venereal diseases has a long, 
very well illustrated and excellently detailed ac- 
count. The colored illustrations of skin lesions are 
excellent. 

The chapter on diseases of the respiratory system 
emphasizes physical findings, but also has an abun- 
dance of excellent x-ray reproductions. Pneumo- 
thorax treatment of tuberculosis is described in 
detail. 

The chapter on arthritis, as usual, opens with an 
aithritis case history form. The treatment of rheu- 
matoid arthritis is divided in an interesting manner 
into those measures of proved value, those which 
have had optimistic recommendations but of which 
the value is still undetermined or inconclusive, and 
those which ace of questionable value or are useless. 

The section on endocrinology for the general prac- 
titioner is of excellent practical value. The dis- 
cussion of the management of diabetes is simple, very 
practical, and correct. In this field one might again 
differ as to a particular procedure, such as the per- 
mission to allow excessive thyroid dosage in the 
treatment of any case of myxedema; for instance, 
S>'ains three times daily for five days”; or to state 
the treatment of myxedema is aimed at elevating 
Inc basal metabolic rate.” The use of thiouracil is 
discussed, but the dangers of its administration are 
not sufficiently stressed. More emphasis in this 
chapter should be placed upon the treatment of the 
menopause. A useful table of commercial endocrine 
products with the trade name, the chemical name 
standardization of dosage is given. 

The section on allergy is good. It contains a pol- 
len table arranged according to months and states 
throughout the United States, and directions for 
oewnsitization management. 

Dr. Miller contributes a useful chapter on toxi- 
co!og>', with a table of a great many poisons with 
ineir antidotes. 

The infectious diseases arc covered with the use of 
excellent illustrations, and a full discussion of the 
chemotherapeutic agents. 

-tropical diseases of post war importance receive 
or the first time in an American textbook of meldi- 
ng an adequate, thoroughly illustrated clrapfer. 

, here Is a long section, as is deserving, on nervous 
oa mental diseases, which opens with the state- 


ment: “The idea that the diagnosis of organic dis- 
ease of the nervous system can be made only by 
those specializing in neurophysiology, neuroanatomy 
and neuropathology is too generally accepted by 
many intelligent practitioners.” The use of the well 
illustrated and complete section which follows should 
go a long ivay to change this conception. Mental dis- 
orders arc approached in an objective manner with 
an excellent outline of a “neuropsychiatric and psy- 
chosomatic case history record.” Practical methods 
of psychiatric examination and modem methods of 
treatment are then discussed. It is a pleasure to find 
apractice of medicine including such a useful treatise 
on the practice of neuropsychiatry. 

Again, as one would expect from the U. S. Public 
Health Service, the diagnosis and treatment of com- 
mon skin disorders is given full and useful represen- 
tation. 

Chemotherapy and antibiotic therapy are covered 
in Chapter 18. In harmony with the changing prac- 
tice of medicine, geriatrics, the care of the aged, re- 
ceives a chapter of its own. A chapter containing 
many useful hints for the general practitioner in his 
important duty of managing the patient at home 
rather than in the hospital is covered in a chapter 
labeled “The Care of the Ambulatory Patient.” 

Finally Dr. Miller adds a short compact chapter 
on clinical laboratory methods, including that uSte 
noir of the general practitioner, the listing of chemical 
values in milliequivalents per liter rather than in 
milligrams per 100 cubic centimeter. Not satisfied 
with such complete coverage, the author adds an ap- 
pendix covering directions for the performance of 
many “common procedures,” such as thoracentesis, 
pericardial and abdominal paracentesis, blood typ- 
ing, and blood transfusion, hydrotherapy, genito- 
urinary treatment, and a list of practical diet menus. 

Each of the twenty-one chapters and appendix is 
followed by a short, but authoritative list of modern 
references. 

In summary one may say that the internist and 
general practitioner will find this a very helpful and 
useful work. Paul Stark. 

T he small volume Motor Disorders in iVcrtvax Dis- 
easeshy Ernst Ilcrz* was first prepared as a sylla- 
bus to he used together with a collection of teaching 
motion picture films on the general subj'cct of neu- 
rology. Alone, with the many good illustrations fur- 
nished, it is actually a descriptive atlas dealing with 
the testing of motor function and the commoner 
forms of the pathology of motion. 

This book should be a valuable aid to students w ho 
are struggling to apply their usual maze of anatomi- 
cal and phisiological facts to the study of actual 
disease states in patients, since both the illustra- 
tions, some of which arc good diagrams, and the 
straightforward and uncomplicated text put the dis- 
orders of motor function on a practical, physiologi- 
cal basis. It is pointed out that a large jwrt 0/ any 

•MoTom Dlfotcci* iv NflW* Jl/ Em»t llrrL XI D , 

ftndTocy j. rutOM, M.O. Voik: Kin<’* Cjo»a Treu, i««6. 
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complete neurological examination is cooceraed with 
a study of the motor function, and the book pro- 
ceeds according to a plan which the authors believe 
to be a logical approach in ciinicaJ diagnosis. The 
common rcScxcs are shown in photograph form. 
Such terms as apraxia, dystonia, and He arc illus- 
trated by excellent figures and described in simple, 
brief, understandable text. Almost half the book is 
concerned with the motor disorders of the cranial 
nerves, by no means a disproportionate amount of 
space for that part of neurological study which is so 
often confusing to the beginner. 


This is not an exhaustive treaU’se. Its prmry 
purpose is that of use with prepared motloa pic- 
tures. Nevertheless it is, alone, a book that ffillU 
iound useful to students and teachers alike. Per- 
haps the authors will decide to publish a companion 
text on sensory dysfunction anti other special pbasii 
of neurological examination. 

The book is published by the King’s CrovtQ Press, 
“a division of Columbia University Press organued 
for the purpose of making certain scholarly matenil 
available at minimum cost." The modest price oi 
the book is three dollars. John Maittj. 


BOOKS RECEIVED 


Books' received are acknossledged to this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

Deuonstsations of Operative ScmcEtY for Nurses. 
By Hamiltoo Bailey, F.R.C.S. Baltimore. Williams & 
Wilkins, rg45. 

Synopsis or Obstetrics and Gynaecology. By Aleck 
W. Bourne, gth rev. ed. Baltimore. Williams & Wilkins 
Co., 1945 

Pneuuopcritoneuu Treatucnt. By Andrew Ladislaus 
Danyai, M.D., F.A.C P., F.C C.P. St Louis: The C. V. 
Mosby Co., 1946. 

A 'Textbook or Gynecology. By Arthur Hale Curtis, 
M.i). 5th cd. Philadelphia and London. W. B. Saunders 
Co., 1945. 

Autopsy Diagnosis and Technic. By Otto Saphir, 
il.D. With 3 Foreirord by Ludvig Hektoeo, M.D. aa rev. 
enl. ed. New York, Ix)naon; Paul B. Hoeber, Inc., 1946. 

The Results or Radiuu and X-Ray TIierapv in Ma- 
lignant Disease, ad Statistical Report from The Holt 
Radium Institute, Manchester, 1934-19JS. Edinburgh: 
K. SiS. LiviDgsIone, Ltd., 1945- 

Baby; A MoTUER^s Manual. By Stella B. Applebaura. 
With introductions by Bela Schick, M.D., and Margaret 
E. Fries, M.D. Chicago, New York: Ziff Davis Publishing 
Co , 1946. 


DUCNdSTICO Y TBATAUIENTO DB WS VABICU KW?- 
ALES. By J. Valla-Serra. Barcelona: Librerla de Cirnou 
Mddicas, 1945. 

TSe Modern Treatuent or 
By WUUam S. Collens, B.S., M.D., and Louis C. Boas, 
A.B., M.D. Springfield: Charles C. Tboma!, 1946. 

Spemeue auRUiciscEE TPerapie. By uf- 
Saegesser. Bero: Hsdf Huber, 1945: un 

Diseases or the Retwa. By Herman El^n, i b" 
Philadelphia, Toronto: The Blakiston Co , 194»- . . . 

Human Torulosis. By Leonard ci' 

M.R.C.P,, F.R.A.C.P., and Jean C. ToliufSt, JL ^ 
Melbourne: Melbourne Uni>etsity Press, iMo- - 

Anesthesia in General P*aotce. By Swt U 
Cullen, M.D. Chicago: The Year Book Publishers, IM, 

^Medical EDuCAnoN and the Ranging 
Raymond B. Allen, M.D-, Ph.D. New York: The Uo^ 
iBonwcaith Fund, 1946- , .-.n^rrsnE abikJY' 

La uLtbode du lever rstcocE e.n rJfttars, 

INALE. By Andrd Chalier. Paris: Masson et C.r, 

^OSIEN XN llfBVSTRY; Jsca ^(7 Meic-sj 

Issued Under the Auspices cJ the jadusmil 

Sciences and the Division of ^jl 

Research of the National Researim Coun • y 
Beatjer, Sc.D. Philadelphia and London- w u. -w 
Co. 1946. 
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CLINICAL CONGRESS IN NEW YORK POSTPONED 
BECAUSE OF UNITED NATIONS ASSEMBLY 

The United Nations General Assembly which will be held in New York this Sepiembi-r 

HAS made it necessary TO POSTPONE UNTIL 1947 THE LOCAL FEATURES OF THE FOLLOWING PROPOSED 

PROGRAM IN New York. The material was ready for publication when it became necessary 
TO cancel the 1946 Clinical Congress in New York and it is therefore being published 

HEREWITH WITHOUT CHANGE, PLANS ARE NOW UNDER CONSIDERATION FOE A MEETING TO BE HELD 

this fall in another city where adequate accommodations might BE AVAILABLE 


N inety days after arrangements had 
been completed to hold the thirty- 
second annual Clinical Congress of 
^ the American College of Surgeons in 

New York from September 9 to 13, plans were 
announced for the United Nations Assembly in 
that city during ^e same month requiring hotel 
accommodations for around six to eight thousand 
people. Acting upon, authoritative advice, the 
College at first proceeded with plans for the 
Congress, and the Committee on Arrangements 
in co-operation with the local hospitals drew up 
a most excellent clinical program which is pub- 
lished in succeeding pages. Later developments 
made it increasingly evident, however, that the 
Fellows would be put to so much discomfort and 
mMnvenience, if indeed they were able to ob- 
hotel accommodations at all, that post- 
ponementof the Clinical Congressswasimperative. 

The decision to postpone the Congress was 
nude with especial reluctance because of the fact 
Ihat no later date this year seems to be avmlabic 
for the meeting in New York. Negotiations are in 
progress and it is hoped that announcement of a 
deonite date can be made in the very near future, 
because of the well advanced stage of the program 
lor, both Uie clinical and scientific sessions, and 
me superior facilities available in New York for 
Ihc momentous event which the next Congress 
Will be after so long a period without annual 
feelings, it is not considered desirable to move to 
another city unless absolutely necessary. There- 


fore, work on the program in New York is pro- 
ceeding, in accordance with the outline in the 
following pages, 

sixth new YORK CONGRESS 
This will be the sixth lime that the Clinical 
Congress has been held in New York. The first 
time was in 1912, when the old Waldorf-Astoria 
was the scene of the third Congress, Dr. George 
E. Brewer was the Chairman and Dr. Charles If. 
Peck the Secretary of the 1912 Committee on 
Arrangements. Dr. Edward Martin of Philadel- 
phia was then President of the Clinical Congress 
of Surgeons of North America. More than 2,600 
physicians registered, and the lack of organization 
for regulating the attendance at the clinics pre- 
cipitated the proposal by Dr. Franklin H. Martin 
at the business meeting on Friday afternoon 
November 15, for the creation of the college. • ’ 
At the same meeting Dr. Alien B. Kanavcl 
presented a resolution which provided that “some 
system of standardization of hospital 
and hospital work should be developed, to the end 
that tliose institutions having the highest Weak 
may have proper recognition before the profeT 
sion, and that those of inferior ctjuipiaea^ 
standards should be stimulated to raise liecnan, 
of tlieir work. . . and tliat “the Pre^e-A ^ 
the Congress be authorized to appo^t ‘ o* 
mittec from Uic profession, delegated 
the spirit of this resolution into effect, 
at the Clinical Congress in 1913.” import 
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Another signiheant event was the appointment, 
during an evening session given to the considera- 
tion of cancer, held in Brooklyn, of a committee 
that formed the nucleus of the American Society 
for the Control of Cancer which was organized 
following the Congress of Physicians and Sur- 
geons of North America on May 22, IQ13. 

Thus the plans for formation of the College and 
for the inauguration of activities in two fields 
which have always been among its major con- 
cerns, hospital betterment and cancer control, 
were initiated at the 191a CJinical Congress in 
New York, 5 years before the Congress was 
amalgamated with the American College of Sur- 
geons. Later Congresses were held in New York 
in 1919, 1924, 1931, and 1938. 

FIRST POSTWAR CONGRESS 

The first postwar Clinical Congress will differ 
from the meetings for several years prior to the 
war in that a return will be made to the original 
custom of holding the Presidential Ikfectingon the 
opening evening, Monday, and the Convocation 
on the final evening, Friday, instead of combining 
them on the first night. There are several good 
reasons for the change among which is the likeli- 
hood of having several hundred surgeons, who 
iiavc been received into fellowship in absailia dur- 
ing the years in which no Convocation was held, 
added to the number of initiates for the current 
year who will be present for the initiation cere- 
monies. Related to this is the need for relieving 
the pressure for hotel accommodations by dis- 
tributing the attendance better throughout the 
week than would be possible if the Convocation 
were held on the opening night. 

COilmiTEE ON ARRANGEMENTS 

A representative Committee on Arrangements 
has been appointed consisting of the following 
members: 

Howard A. Patterson. George J. Heuer 
Chairman J. WilUam Hinton 

Frank Glenn, Virgiiuus B. Hirst 

Secretary George IL JIumphreys 

Frank E. Adair Robert H. Kennedy 

Albert H. Aldridge WilUam F. MacFee 

Thomas M. Brennan John H. MulhoUand 
E. Jefferson Brow der W. Barclay Parsons 
George F. Cahill Brittain F. I’ayne 

Henry W. Cave Otto C. Pickhardt 

Ralph Colp Thomas H. Russell 

Edward J. Donovan Raymond P. Sullivan 
hterriJl N. Foote Howard C Taylor, Tr. 

John H. Garlock WilUam Crawford White 

Charles A. Gordon Philip D. Wilson 

The Committee has been working diligently for 
several weeks on plans for the meeting. 


CtlNlCAL PROGRAM 

The hospitals and medical schools of grrster 
New York are co-operating in scheduling oper- 
ative and nonoperative clinics, and group clinical 
conferences. Visiting surgeons will have ample op- 
portunity to attend well arranged programs ol 
many different kinds in several of the eicelltrit 
hospitals in the area. General and spedal demon- 
strations will be held such as fractures, cancer, 
maternal morbidity, and end-result studies; din- 
icophathologic and x-ray conferences; newer diag- 
nostic and therapeutic procedures; preopeiathf 
and postoperative supportive treatment; anes- 
thesia; and reconditioning. The newer tech- 
niques and surgical procedures may be obsersed 
by those who are interested in them. 

The medical schools will hold a series oi ei- 
hibits demonstrating their work which will be on 
display in their affiliated hospitals. The propm 
of each hospital will be arranged to cover subiects 
In general surgery, obstetrics and ^necology, 
fractures, orthopedic surgery, thoracic 
neurosurgery, genitourinary surgery, opntnai- 
mology, and otolaryngology, 

PRESIDENTIAL MEETING 
On Monday evening in the Grand Ballwn of 
the Waldorf-Astoria, the PresidenUal JlKtuig 
will be opened with the impressive 
of the officers, regents, and 
Welcome to the assembly will be extended y 
chairman of the Committee on 
Dr. Howard A. Patterson. Dr. W- S 
of Toronto, President of the ^ 

and will deliver the Presidential Ad ’ - 
inaugural ceremony will be held for ^ 

officers. Foreign guesU will 

A new feature to be included m - y. 

Jteeting this year will be t/ie *■** i. „l 2 ,ili ol 
morial Lecture. Dr. Edward D- C 
Boston has accepted the upon 

lecture. This lectureship was f 
motion of the Board of Regents at 
meeting on April i, as a ^“onal to bot 
Franklin H. Martin and 
founder of the College and . yuuwifein 
COLOCY AND Obstetrics deaths 

making the College tlie phnl 

of the Journal, Company 

operated by the Surgical J - Doctor 

Chicago, of which they were th^ 

Marlm died m 1935 ‘ ' ,nbedvenanna- 

The Martin Memorial Lecture to be g ' ^ ^ 

ally during Clinical CongresB and j 

scientific subject of the ““Ij? ^ i„ Surgei)-- 

supplant the former Annua! Oration 
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CONVOCATION 

It IS planned this year, for various reasons, to 
depart from the custom of recent years of holding 
the Presidential Meeting and the Convocation on 
the same evening The Convocation is therefore 
scheduled for Friday evening An Assembly of 
Initiates will be held prior to the Convocation on 
Friday in order to instruct them in the Convoca 
tion procedure and other matters 

The Convocation will open with a processional 
of officers, regents, and governors The President, 
Dr Irvin Abell, will preside and will make the 
opening remarks, confer the honorary fellow 
ships and present the candidates for fellowship 
Following this ceremony, a speaker to be an 
nounced later will give the Fellowship Address 

FORUMS ON FUNDAMENTAL SURGICAL PROBLEMS 

The Forums on Fundamental Surgical Prob 
lems will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings Included m 
them will be brief reports of original clinical and 
experimental observations relating to the broad 
aspects of surgery and the surgical specialties No 
prepared discussions of the reports are planned, 
but questions and comments will be invited 
Especially keen interest is expected m these ses 
sions this year because of the accumulation of the 
results of 5 years of work since the last Clinical 
Congress Dr Owen H Wangensteen of Minnc 
apolis chairman of the committee which is plan 
mng the program, is working toward representa 
tion of as many as possible of the various umver 
sity departments of surgery m tins presentation of 
clinical and experimental research work 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
IS one of the most beneficial results of these 
sessions which are now considered to be an in 
dispensable feature of every Clinical Congress 

HOSPITAL CONrERLNCE 

Dr W Edward Gallic, President of the College, 
Will address the opening session of the twenty 
fifth annual Hospital Standardization Conference 
on Monday morning at 10 00 o’clock in the Grand 
Ballroom, and will preside at the meeting, which 
Will be attended by surgeons and hospital repre 
sentatues Following Dr Callie’s resume of the 
Hospital Standardization program of the College, 
including plans for tlic future, there will be re 
F>orts on the progress of the 1946 Hospital Stand 
Mdization survey, final results of which, including 
Approved Lists of hospitals, cancer clinics, 
and approved hospitals for graduate training in 
surgery, will be announced at the end of the 


year, instead of at the Clinical Congress as was 
the practice m former years 
The remainder of the Monday morning session 
will be devoted to talks by medical and hospital 
authorities on advances in medicine and surgery 
as they affect the postwar hospital, with particu 
lar consideration of their relation to the Hospital 
Standardization program 
The afternoon conference on Monda> will be 
concentrated upon current problems and the out 
look for the future m nursing service The Tues 
day morning conference will have as its mam sub 
ject personnel management, and the Tuesday 
afternoon session will be centered around person 
nel problems in specific fields such as dietary 
laboratory, medical records medical social serv 
ice, X ray, physical and occupational therapy and 
other professional and scmi professional services 
The discussions will emphasize the importance of 
scientific management techniques in assuring high 
quality service from personnel 
The Wednesday morning conference will have 
as Its mam theme the importance of assuring high 
standards of care to the community and all pa 
tients through providing in the general hospital 
facilities for all t>pcs of illness The subject will be 
discu^d from the standpoint of psychiatric 
tuberculous, cancer chronically ill, and con 
valescenl patients The Wednesday afternoon 
conference will center mainly around discussion of 
ways of improving co operation between general 
hospitals and special hospitals in the care of ail 
types of special patients 
The Thursday morning conference will revolve 
around the physical plant of the hospital and the 
importance of improvement ami modernization 
m raising standards of care of the patient New 
mechanical and technical developments will he 
presented The afternoon conference will be dc 
voted to the hospital as the health center of llic 
community, with consideration of the clTccls of 
this concept upon hospital public relations mil 
upon the progress of preventive medicine and 
public health 

An evening conference will be held at 7 00 
o'clock on Tuesday Ibis will be devoted to dis 
cussion of the responsibilities of trustees, and 
nicmbcra of governing boards will be especially in- 
vited to attend and to jiarlicipatc \ conference 
will be lield on Wcdiics<lay cvciung ilso Ibis 
will bca round tabic conference on resjKinsibilitics 
of hospital administrators, and tiic prciuralion 
whidi IS necessary to enable them to cope suc- 
cessfully with the wide range of administrative 
problems. The discussion of these problems will 
interest all hospital personnel 
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CLINICAL CONGRESS PROGRAM IN-BSIEP 


Motulay 

loioo General Assembly for Surgeons and llomital Repre- 
sentatives, Grand Ballroom 
'Panel Discussion, Empire Room 
2:00 Cb'nics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2:00 Hospital Conference, Sert Room 
1:00 Surgical Film Exhibition (General), Grand Ball- 
room 

J’io-j.oo Panel Discussion, Empire Room 
8:00 Presidential Meeting, Grand Ballroom 


Tuesday 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
ro'oo Hospital Conference, Sert Room 
9-30 Surmcal Film Exhibition (Eye, Ear, Nose and 
Throat), Jensen Suite 

9:30-12:00 Forum on Fundamental Surgical Problems, 
Grand Ballroom 

10 00 Surgical Film Exhibition (General), Empire Room 
11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

1:30-3:00 Panel Discussion, Grand Ballroom 
2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
s:oo Hospital Conference, Sert Room 
2’oo Symposium on Fractures and Other Traumas 
2WO Surgical Film Exhibition (General), Empire Room 
3:30-5:00 Panel Discussion, Grand Ballroom 
7:00 Surrical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

7:00 Hospital Conference— Trustees, Sert Room 
8:00 Sdentifie Session, General Surgery, Grand Ballroom 
8:00 Scientific Session, Ophthalmology, Jensen Suite 

8.00 Scientific Session, Otorhinolaryngology, Lc Perro- 
quet Suite 


Wednesday 

8.00 Meeting of Cancer Committee, Carpenter Foyer and 
Dining Room 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected Local Hosptals 
9:30 Hospital Conference, Sezt Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

9:3<>-ii.oo Forum on Fundamental Surgical Problems, 
Grand Ballroom 

10:00 Surgical Film Exhibition (General) 

Slaie and Provinctai Committees: 

9:30 Judiciary Committees 1 
10:00 Executive Committees I 
io'30 Credentials Committees and f 
Committees on Applicants J 
II -00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

12:00 Meeting of Board of Governors, Jensen Suite 
1:30-3.00 Panel Discussion, Grand Ballroom 
j:oo Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
s:oo Symposium on Cancer, Empire Room 
2:00 Surgical Film Exhibition (General) 


Empire Room 


2:30 Hos^tal Conference, Sert Room 
3:30-5:00 Panel Discussion, Grand Ballroom 
6;oo Vandyck Reunion Dinner, Le Penoquet Suilt 
7x30 Surgical Film Exhibition (Eye, Ear, Nose awi 
Throat), Empire Room 
7:30 Hospiul Conference, Sert Room 
8:00 Scientific Session, General Surgery, Grand BalltooB 
8:00 Scientific Session (Eye, Ear, Nose and Thrcal), 
Empire Room 


Thursday 

9:00 Clinics, Demonstrations and Clinical Group Coa 
ferences. Selected local hospitals 
9:30 Hospital Conference, ^rt Room 
9.J0 Surgical Film Exhibition (Eye, Ear, Nose sad 
Throat), Empire Room 

9'30-ra:oo Forum on Fundamental Surgical ProbleBS, 
Grand B^Iroom 

10.00 Surgical Film ExhiHUoa (General), Empire Room 
11:00 Panel Discussions 

Ophthalmology 

Otorhinolaryngology 

t :30 Adjourned Meeting, Covenjors, Grand Ballrwm 
f«5 Annual Meeting, Fellow*, Grand Ballroom 

2:00 Cbnics, Demonstrations and Clinial Group ws 
ferences, Selected local hospitals 
t:oo Hospital Conference, Sert Rown 
3:00 Panel Discussion— (Jraduate Training u Surgery, 
Jensen Suile 

3:30-5:00 Panel Discussion, Grand Balhoom . 

3:30 Surgical Film Eilubition (General), Empire^ 
3:30 Nauonal and Regional Fracture Committees « 
Perroquet Suite 

4:00 Committee on the Library, Room 4;J „ 1 

;:o» Surrical FJm EAibition (Eyt, »» 

Throat), Empire Room _ , n-TinMiii 

8.00 Scientific Session, General Surgery, Grand B 

8-00 Scientific Session. Ophthalmology, Emp« Rwm 

3 :oo Scientific Session, Otorhinolaryngology, Sert K 


Friday 

g.^oo Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 

9:30 Surgical Film Exhibition (Ey*, Car, 

Throat). Empire Room . , problems. 

9:30-12:00 Forum on Fundamental -.urgic 

Grand Ballroom -„n!« Room 

1000 Surgical Film ExhibiUon 
I-3O-3N30 Panel Discussion, Surg^ o the bwrn 

3.00 CL'nics, DemonstraUons and Clinical ir K 

ferences. Selected local hospitaii 
»»o-4:oo Panel Discussions 

Obstetrics, Sert Room 

Plastic Surgery, 4-U Blue jj-N 

Neurological Surgery, Assembly Room 
Thoracic Surgery, Jensen Suite 

amo Surg&FUm ExhihiUon (Ge^al), 

iyo-S:oo Panel Discussion, Surgery or 
System. . „ „ _ 

8.00 Convocation, Grand Ballroom 
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ANNUAL MEETING OF FELLOWS 
J The annual meeting of the Governors and 
Fellows will be held on Thursday afternoon at 
^ 145. There will be election of officers and gov- 
emors. The annual meeting affords the Fellows 
liV of the College an opportunity to hear reports of 
>. officials on the work of the organization, and to 
, learn how it has not only raised the professional 
f and ethical standards of surgery, but has also 
promoted good hospitalization and general im- 
provement in the practice of medicine in the 
» United States and Canada. Each Fellow has a 
' personal part in this work and may extend the 
^ influence of the College materially in his local 
5 community. Hospital Standardization alone of- 
fers him unlimited opportunity to provide better 
J medical care for his patients in the hospital in 
^ which he works through continuous progress in 
applying the principles of the Minimum Standard 
; which insure the best care of the patient. 

Every Fellow will want to attend this important 
meeting, at which reports will be presented on 
financial affairs; Hospital Standardization; Grad* 
- uale Training in Surgery; Medical Motion Pic- 
tures; Public Relations; Library and Literary 
Re^rch; the work of the state and provincial 
credentials committees, committees on applicants, 
und the Committee on History Reviews; Sec- 
tional Meetings, 1946; and the Department of 
Clinical^ Research, including cancer clinics, medi- 
cal service in industry, the Committee on Cancer, 
und the Committee on Fractures and other 
f report on administration 

w the College, staff changes, and retirements, and 
Arthur W. Allen, Vice-Chairman of the 
of Regents will discuss “Fellowships, 
Obligations and Opportunities.” 


STATE AND PROVINCIAL EXECUTIVE, CREDENTIALS 
AND JUDICIARY COMMITTEES 
On Wednesday morning from g;oo to 12:00 
o’clock tlie State and Provincial Executive, 
Credentials, and Judiciary committees will meet 
to discuss tlicir respective activities. 

MEDICAL MOTION PICTURES 

The latest available films showing surgical 
procedures and related subjects will be shown in 
the medical motion picture exhibits which will be 
held daily. These are a much appreciated feature 
of the Clinical Congress. Despite tlie decrease in 
production of such films during the war period, a 
surprising number of new pictures on varied 
subjects are being received by the American 
College of Surgeons for review. 

The scliedule will be so arranged as not to 
conflict with either the clinical program at tlie 
hospitals or the scientific sessions. Botli sound 
and silent, standard and color films will be shown, 
all of which have been approved by the Commit- 
tee on Medical Motion Pictures. 

TEaiNICAL AND SCIENTIFIC EXHIBITION 
The technical exliibit, together with the regis- 
tration and clinic ticket bureaus, will be located 
in the Basildon Room, Jade Room, and Astor 
Gallery, all on the third floor of the hold. Lead- 
ing manufacturers of surgical instruments, x-ray 
apparatus, sterilizers, operating room lights, liga- 
tures, dre^ings, hospital apparatus and supplies 
of all kinds, pharmaceuticals, and publishers of 
medical booli will be represented in the e.x- 
iiibition. The technical exhibits will dcmonstralc 
many of the newer features learned from our e.x- 
perience in the war. 
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EVENING SCIENTIFIC SESSIONS 


GENERAL SURGERY 


T ues4ay 

Care of the Patient before and after Operation 

Fluid and Electrolyte Balance. Carl Mo^er, Eloisc, Michigan. 

Nutritional Preparation of the Substandard Risk Patient. Kiciiaro L. Varco, Minneapolis. 

Use of Blood and Blood Subsiiluh-s. Joil.v D. SrevyARr, BufTalo. 

Blood Transfusion Problems, with Special Reference to the Kh Factor. .\lexa\1)ErS. Wiener, BrooU)ii. 
Safe Conduct of the Patient Through Oi>eration. OnE.v II. l\'A.vcE.s.srEtv, .Minneafwiis. 

Wednesday 

I'enous Thrombosis and Prevention of Pulmonary Embolism 
Interruption of Deep Vcims. Arthur W. Allen, Huston. 

Sympathetic Nerve Block. Alto.n Ocusner, New Orleans 
Anticoagulants. D. \V. Gordon Murray, Toronto. 

Fracture Oration 

Modem Methods in the Treatment ol Fractures. Eoivts \V. Ryerso.v, Chicago. 


Thursday 

Antibiotic and ChtmoOicraptutU Aicntt in Surgery 

I'jthologic 1‘hysiology of Surgical infections. Joi/.v S. Lockuood, Nevy ifavea. _ . 

Penicillin— Its Use in Surgery and Inrtucnce on Earlier T>i>cs of Chemotherapy. Wiuuu X Aiit' 
UEIER, Cincinnati. 


Streptomycin. Horton C. Hissiiaw, Rochester. . icfwrv 

Correlation of the Use of .\nlibiotic and Chcmothcra|>eutic Agents with General Principles ol surp r- 


CWAUP Lyo.vs, \e»v Orleans. 


orirrjL\L.MOLoav 


Tuesday 

Orbital Kecoiistruclion InduJing Prosthesis 
Acrylic Prosthesis. 

Basket Implant. Noruan L. Cutler, Wilmington. 
Orbital Measurements. 

Reconstruction of Upper Lid and Orbital Floor Defects. 
Missouri 


Major Aatroa E- Buejuas, 


Thursday 

Surgical Apjilied Anatomy in Eye Surgery. Meyer Wie.\eb, Coronado. 
Treatment of Glaucoma with Di-lsopropyl Fluropho-sphate Phillip Robb 
Visual Disturbances Associated with Head Injuries. 


MCD0.NAI.D. Philadelphia- 


OTORHINOLARYNGOLOGY 


Tuesday 

Treatment of Deafness 

The Suppurating Ear. _ ^ 

The Fenestration Operation. George E. Shambaucii, Jr., Chicago 
Use of Radium for Conductive Deafness. John E. Bordley, Baltimore. 


Thursday 


Surgery of the iVasal Accessory Sinuses 

Indications for Surgery m the Light of the Use of 
Jntranasal Surgery. John J. Shea, ilemphis. 
External Operations. 


Antibiotics. 
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SYMPOSIUM ON PLASTIC SURGERY OF THE HEAD AND NECK 

Wednesday 8 p.m. 

CatLcellous Boae Grafts to the Jaw. 

Repair of Nasal Defects with Free Composite Grafts of Skin and Cartilage from the Ear. James B. 
Brown, St. Louis. 

Studies in the Anatomy and the Repair of Cleft Palate. 

Preservation of Function Following Resections of Jaw Tumors. 


PANEL DISCUSSIONS 
GENERAL SURGERY 
Monday, i:jo-j:oo p.m. 

Rehabilitation of the Surgical Patient and Early Ambulation. Leader, Howard Rusk, New York. 
Monday, j.*jo-5:oo p.m. 

The Treatment of Cancer of the Large Bowel. Leader, Frederick A. Coller, Ann Arbor. 

Tuesday, 1:30-3:00 p.m. 

Thiouracil in Thyroid Disease. Leader, Frank Lahey, Boston. 

Tuesday, 3:30-3:00 p.m. 

Recent Trends in the Management of Carcinoma of the Cervix. Leader, Joe Vincent Meigs, Boston. 

Wednesday, 1:30-3:00 p.m. 

Anesthesia. Leader, Henry K. Beecher, Boston. 

Wednesday, 3:30-5:00 p.m. 

Protein Sletabolism in the Surgical Patient. Leader, Robert Elman, St. Louis. 

Thursday, 3:30-5:00 p.m. 

Spinal Cord Injuries. Leader, Howard C. Natfzicer, San Francisco. 

Friday, 1:30-3:00 p.m. 

Surgery of the Stomach. Leader, Roscoe R. Grauau, Toronto. 

Friday, 3:30-5:00 p.m. 

Surgery of the Vascular System. Leader, Daniel C. Elkin, Atlanta, Georgia. 

SURGICAL SPECIALTIES 

Friday 2:00 — 5:00 

Orthopedic Surgery Panel. (Subject to be announced.) Leader, Carl E. Badcley, Ann Arbor. 

Urology Panel. (Subject to be announced.) Leader, Herman L. Kretschmer, Chicago. 

Plastic Surgery Panel. (Subject to be announced.) Leader, Robert H. Ivy, Philadelphia. 

^eurological Surgery Panel. (Subject to be announced.) Leader, Francis C. Grant, Philadelphia. 
Obstetrics Panel. (Subject to be announced.) Leader, Frederick C. Irving, Boston. 

Thoracic Surgery Panel. (Subject to be announced.) Leader, Richard H. Sweet, Boston. 

Oputhaluology 

Panel discussions in the field of Ophthalmology are planned for Tuesday, Wednesday, and Thursday 
mornings at ir:oo o’clock, on the following subjects: Retinal Detachment; Glaucoma; Keratoplasty. 

Otorhinolaryngology 

Panel discussions on subjects in the field of Otorhinolarj'ngology are planned for Tuesday, Wednesday 
and Thursday mornings at 11:00 o’clock on the follow’ing subjects, respectively: The Treatment of 
Meniere’s Syndrome; Osteomyelitis of the Skull; Rehabilitation of War Deafness. 
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SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 


At a :oo o’clock on Tuesday afternoon there will be 
held a symposium on Fractures and Other Traumas 
under the direction of Robert II. Kennedy New 
York. This symposium will be devoted to a number 
of brief presentations by specialists in various fields 
concerning new or improved methods adopted dur- 
ing the war which arc applicable to injury in civilian 
surgery. The aim is to give a rapid survey of worth- 
while gains made during the war which may prove of 
lasting value in the field of trauma. 

Among the fifteen or twenty short papers which 
are planned are the following: 

Bone Grafts. George K. Careenter, Nashville. 
Spinal Cord Injuries. David H. Poer, Atlanta. 


Injuries to the Rectum. Edmund J. Croce, Wor- 
cester. 

Transportation of Fractures. Waiuji J. StEwm, 
Columbia. 

Replacement of Skin Defects. James B, Bror'x, 
St. Louis. 

Fractures of the Carpal Scaphoid. Matgxi 
Cleveland, New York. 

Amputations. Ropus H. Aldredge, New Orleans. 

Training of Amputees. Henry H. Kessler, Neivark. 

Rehabilitation. Col. A. Willum Rxgcio, Waai- 
ington. 

Compound Fractures Treated with Penicillin and 
Delayed Primary Closure. Oscar P. Haupiov, 
Jr., St. Louis. 


SYMPOSIUM ON CANCER 

A symposium on cancer is planned for Wednesday mitlce will cive a brief review of these activities of 
afternoon. The Cancer Committee of the College the College in opening the symposium. , 
hasdoneoutstandingworkin furthering the develop* Other subjects of practical interest sreuiwer ^ 
ment of cancer clinics in hospitals and providing for sideration for inclusion in the 
the registration of cured cases of malignant disease being planned to interest surgeons, patno s i 
in the cancer archives. The chairman of this com* and radiologists. 
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PRELIMINARY CLINICAL PROGRAM— NEW YORK 


BELLEVUE HOSPITAL 
Monday 

AnesliiKia— 2. 

E. A. Rovenstine and staff. Dry clinic: Management of 
anesthesia for intrapleural surgery. Nerve block dem- 
onstrations: glosso-pharyngeal olock for <Bagnosis; 
s)Tnpathctic block for phantom pain; paravertebral 
block for fracture of ribs; suprascapular block for 
shoulder pain; discussion of drugs and methods. 
Exhibit: A male moulage is utilized to demonstrate the 
landmarks for various nerve blocking procedures. 

Neurosurgery — 2. 

Joseph Kino, Wiltred Wingebach, Lawrence Pool, 
Herbert Reikert. Operative clinics. 

Ophthalmology (time to be announced). 

D VNiEL B. Kirby, Cataract surgery; ptosis and strabis- 
mus surgery. 

Arno E. Town. Cornea. 

James IIouLAHAN. Glaucoma. 

Loren P. Gity. Lacrimal passages. 

Radiation therapy-o. 

Ira I. Kaplan, RrevA Rosn, Sto.NEy Rubcnfeld. Dry 
clinic: Head and neck cases. 

Urology— 3. 

Robert IIOTcnKiss and Howard Jeck; John \V. 
Draper and Joseph Reikert; Gustav Humphries 
and Georoe Slaughter; Dean Maxowski. 

Tutsday 

General surgew—Operative clinics— 8. 

John H. hlotaoLLAND, Thomas J. Galvtn, Victor 
Caradba, Samuel Standard, Irwin E. Siris, John A. 
Lawler, H. M. Wertheim. 

Dry clinic— TO. 

Samuel Standard. Results of anterior resection for 
carcinoma of rectum. 

John A. Lawler and Elaine P. Ralli. Postoperative 
thyroid results. 

Henry Doubiixt. Pancreatic enzymes. 

Co Tui. Protein metabolism. 

Wallace B. Murphy. Management of static ulcers. 

Victor Carabba. Results of repair of body defects by 
free fascial grafts. 

>> alter B. Crandell. Vagus nerve resection for ulcer 
of stomach and duodenum. 

John Hall. Acute arteristis of the apprendix. 

Sigmund Wilens. Tissue reaction to talc. 

rractures and other traumas— round table discussion — 2. 
Fracture dislocation of the surgical neck of the hum- 
erus. Fractures of the neck of the humerus. Fracture 
dislocations of the elbow. Plateau fracture of tibial 
rondyles. Fracture dislocations of the ankle. Carnes 
Weeks, Herbert J. Riectrt, Irutn E. Siris, 
Kenneth M. Lewis. 

Ubstetnes and gynecology: Operative clinic — 8; Diy 
clinic— 10. 

Mortimer D. Speisek. Management of unengaged 
vertex in multiparae at full cervical dilatation. 

IftHNc Perlmutter. Indications for therapeutic abor- 
tion at Bellevue Hospital, 1935-1945- 

tlERBERT B. Guyer. PrecUnical cancer of the cervix — 
case report of 7 year history, 

t< 3 UTNN W. Munnell. Management of the delivery of 
the second of twins. 


Louise M, Dantuano. Staphlococcus bacicricniia— 
three cases. 

Physical medicine — 3. 

George G, Deaver. Demonstration and motion pic- 
ture: Rehabilitation of spinal cord injuries. Discus- 
sion: Evaluation of extent of disability; methods of 
treatment for ambulation and self-care. 

Radiation therapy — 2. 

Ira I. Kaplan, Rieva Rosr, Sidney Rubenfeld. Dry 
clinic: Breast and miscellaneous cases. 

Wednesday 

General surgery: Operative clinics— 8. Dry clinic— 10. 

Frank B. Berry and associates 

Philip C. Potter, Carnes Weeks, Robert Wyuk, 
Dwight B. Fishwtck, James Baco, Wallace W. 
Sheridan, Walter W. Fischer, Robert B. Hyatt, 
William Heroy, Aaron Himmelstein. 

Chest service: Operative clinic — 8. Dry clinic — 2. 

Frank B. Berry and associates 

Herbert C. Maier, Adrian Lambert, Jr., Laurence 
Miscall, Charles \V. Lester, Walter B. Cran- 
dell. 


Thursday 

General surgery: Dpeiative climes— 8. Dry clinic— to. 
Arthur S. hfcQunuN. Thyroid disease. 

J. William Hinton. Stomach. 

Lester Breidenbach. Colon. 

Edward V. Denneen. Gall bladder. 

L. Breidenbach. End-results: stricture of rectum from 
lymphogranuioma venereum. 

Children's surgery: Operative clinics— a. Dry clinic— 3:30. 
Philip Allen. Hernia. 

Charles Lester. Chest Surgery. 

Dental surgery: Dry clinic— 3:30. 

Leo Winter, 

Fractures and other traumas — 8. 

Kenneth M. Lewis. Fracture of femur (neck). 
Orthoptic surgery: Operative clinics— 2. Dry clinic— 3:30. 
John hlcCAuixY and Arthur Krida. 


Friday 

General surgery: Operative clinics— 8:30. 

Guilford S. Dudley. Abdominoperineal resection for 
carcinoma of the rectosigmoid. 

Russell H. Patterson. Vascular operative clinic. 

Cranston Holman. Subtotal gastrectomy for pcpric 
ulcer. 

Ernest W. LaupE- Thoracolumbar sympathectomy. 

Dry clinic — 10-^30. 

Laurence Miscall. Unusual cardiopulmonary wounds. 
Report on the diagnosis and treatment. 

David Lyall and Jon.v Ldouane.v. Richter’s hernia— 
ft report on 17 cases. 

John Luomanes and Prudde.v, Internal flxaUon of 
fractures of the neck of the femur. 

Russell II. Patterson. The rflle of venogram in vas- 
cular surgery with a rcfwrt of some unusual cases. 

Samuel W. Moore. Peptic ulcer perforation— a report 


on a series. 

Herbert Reikert. Castrojcjunocolic fistula— a report 
of 7 cases. 

Olorhinolar>'ngolog)’; Operative clinic— 2. Dry clinic— 


3-40. 
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Genitourinary conference — 3:30. 

Norman F. Laskey and staff. Kidney and bladder 
trauma with presentation of cases; urethral stricture; 
renal calculi. 

Wednesduy 

Franos X. Timoney. Ward rounds, Woman’s building. 

Traumatic and nontraumatic cases. 

Loins T. Wright and Joseph Levy. The problem of rectal 
stricture; presentation of cases. 

Benjamin N. Berg. Pancreatic disease. 

Gynecological symposium — 2. 

Henry C. Falk and staff. Operative clinic in gyneco- 
logical surgery; dry clinic: pelvic inflammatory disease. 
TJitirsday 

Fracture and orthopedic symposium — g. 

Arthur C. Logan, William A. Freeman, Anthony T. 
Privixera. Fractures of the femur, with demonstra- 
tions and correlated operations. 

Joseph G. Wishner and staff. Slipped epiphysis with 
clinical demonstration. 

Samuel Sbenkman. Treatment of cervical spine with 
fracture. 

Louis T. Wright. Traumatic ward rounds. 

Obstetrical symposium — a. 

Frederick A. Kassebohn. Obstetrical emergencies and 
their treatment. 

Abraham C. Posner. Recent advances in the toxemia 
of pregnancies. 

Julius Kurzrock. The technique of Barton’s forceps. 
M. SenREtBER. Analgesia in obstetrics. 

Norman P. Pleshette. Tumors complicating preg- 
nancy and labor. 

William Snow. Soft tissue diagnosis by x-ray in ob- 
stetrics. 

Friday 

Thmiid disease— q. 

Alexander Altschul. Medical aspects of thyroid dis- 
ease. 

Jesse J. Greene. Surgical aspects of thyroid disease. 
Symposium on chest diseases— 9:30. 

James C. Whitaker. Injuries of the chest. 

Farrow R. Allen. Thoracoplasty. 

Costabile Di Lorenzo. Surgical diseases of the chest. 
Dominick F. Zetena — 10:10. Pediatric surgery. 

Angelo A. Zincaro — ir. Diverticulitis. 
jAjres L. Wilson and Robert L. Nach— 11:30. Amputa- 
tion and the use of refrigeration anesthesia. 

Anthony T. Privitera—o. Traumatic ward rounds. 
Louis T. Wright — 2. Mortality conference. 

Solomon Weintraub — 2. Surgical pathology demonstra- 
tions. 

The staff — 2. Unusual cases. 

HARLEM EYE AND EAR HOSPITAL 
Wednesday 

Otorhinolaryngology — x. Operations — Tonsillectomies 
^th Mcding tonsil enuclcator. 

Ophthalmology — 2. Cataract extraction— Caldwell Luc. 
Otorhinolaryngology — 3. Demonstration of car, nose and 
throat cases. 

HOSPITAL FOR JOINT DISEASES 
Monday 

Leo Mayer and staff — 8. Operative clinic. Tendon trans- 
plantation on the foot for traumatic division of Qexor 
tendons; tendon transplantation in the hand for trau- 
matic division of flexor tendons: fusion of the hip by new 
approach. 


Samuel Kleinberg and staff— 2. Dry clinic. Demonstra- 
tion of cases illustrating results of tendon transplants in 
the hand and foot and fusion operations on the hip: 
epiphysiolisthesis— results of drilling in early cases; 
chronic osteomyelitis — results of operation combined 
with use of pemcillin; flat feet — indications for and re- 
sults of Miller operation; club feet — manipulative and 
operative treatment; Perthes’ disease. 

Tuesday 

Samuel S. Kleinberg and staff— 8. Operative clinic. 
Spine fusion for chronic low’ back pain; herniation of 
intervertebral disc (A. Kaplan) ; arthrotomy for internal 
derangement of the knee; epiphysiolisthesis— drilling; 
contracted toes — plastic operation; congenital disloca- 
tion of the hip — open reduction. 

Wednesday 

Isadore I. Zadek — 8. Orthopedic cases — operations: 
treatment of ununited fracture of hip. Obturator nerve 
avulsion for painful hip. 

Harry Goldman — 8. Operative clinic: Hemorrhoids; 
fistula-in-ano; benign adenoma of rectum. 

Paul William Aschner— 1:30. Operations on kidney 
and bladder. 

Harry David Sonnenschein— 2. Dry clinic ortho- 
pedic cases. 

Thursday 

Harry David Sonnenschein and staff— 8. Operations; 
arthrotomy of knee; lumbosacral fusion; transcervical 
plastic for radial nerve lesion. 

Harold Bertram Davtdson and staff— 1:30. Total hys- 
terectomy for fibroids. 

Friday 

Abraham Jacob Seller and staff— 8. Operations for 
carcinoma of stomach and colon. 

HOSPITAL FOR SPECIAL SURGERY 
Tuesday 

Pniup Duncan Wilson and staff— 9, Childrens’ ortho- 
pedic problems. 

Lewis Clarke Wagner— 9. Severe spondylolisthesis— 
case presentation. 

General surgical operations— 8:30. 

Wednesday 

Children’s orthopedic surgery— 8:30. 

Carl Goodwin Burdick and staff— 9; 2. Hernia and spe- 
cial surgical problems. 

Plastic surgery— 9; 2. 

Yolande E. H. Huber and John Marquis Converse. 
Presentation of cases; motion pictures; plastic surgical 
operations. 

Thursday 

Surgery of bones and joints— 9; 2. 

I^LiP Duncan Wilson and staff. Adult orthopedic 
problems. 

Lewis Clarke Wagner. Wedge ostcctomy of neck of 
femur for badly displaced upper femoral epiphj-sis. 

L. FL^AY Straub. Spine fusion with plate fixation. 
Philip Duncan Wilson. Trochanteric cup arthroplasty. 
THEODORE C. Thompson; Lewis Clarke Wagner. 

Restoration of active knee motion. 

Robert Lee Patterson, Jr. Conservative treatment 
of fractures of the tibial plateau. 

WiLUAU Morris Cooper. Aseptic necrosis of the head 
of the femur in adults. 

Peter Rizzo. Bone graft with metallic fixation. 

John j. Flanagan. Massive tibia! bone grafts. 



275 


"/'"y-o , '«"»-<(,„ 

Jo&v/^®' TuttA.. rtc... ^^^Wan/j.*.. 


'’''romL'^'''“e Jr. ““■ “wrai/^pro.v c„„ "'^J' 

f-wr ». f & i 

i.^on dtar^I^st 0/ fli. IV^-Ufs. rj;„:... 


■’'"»« fc"''i"«op,ci'?'’J' “ °' 4 to. ?S™ °' “' ""*■ 

t:r 

'"'“"^s,»p, ■’“p «.i °f'mSffig««pJr®sm 


E-SS^r ™~’- ’''’"'‘'nA^lZ "“«SSL.'"“"p''»-“ 

”«''"Uve c °«mau{g”«pJTffflsm 

on ni>fc/ts. "*'"ons/rayon C0/71M 



AMERICAN COLLEGE OF SURGEONS 


279 


Chauxs Hugh Branigan— 3. Demonstration of cases of 
ataract surgery complicated by glaucoma. 

Tuesday 

Walter Ggernsev Fkey— 9. Surgical treatment of 
ptosis of lids; operation and end-results. 

Fiane Coxrad Keil — 2. Surgical treatment of strabis- 
mus; operations and end-rcsuUs. 

Frakk Cokrad Keil, Jr. and Miss E. Knadder— 2. 
Orthoptic clinic. 

Wednesday 

Arthur Linksz— 9. Demonstration of aniseikonia. 
Murr-^y a. Last— 9:30. Plastic operations of eye. 
Ferdwand L. P. Koch — 9:30. Demonstration glaucoma 
clinic; late results of glaucoma surgery. 

Herbert Maurice Katzin — 10. Demonstration of cor- 
neal grafting technique on rabbits. 

Richard Townley Paton and Herbert Maurice 
^IZIN— 2. Demonstration of corneal grafting tech- 
nique; corneal research laboratory. 

David Henry Webster— 2. Cataract surgery. 

Andrew Anderson Eggston and A. B. Paul— 2. Allergy 
m ophthalmology. 

Joseph Laval — 3. Eye pathology; demonstration micro- 
scopic sections. 

Thursday 

G. Bonnoccoloto — 9. Surgery: cataract extraction; cor- 
neal transplant; dacryocystorhinostomy. 

Conrad Keil, Jr.— 10. Laboratory demonstra- 
tion bacteriology of the eye. 
lucHUD Townley Paton— 2. Surgery; comeal graft. 
Maurice Lenz, Clara Lowenherz Okrainetz— 2. Radi- 
ation therapy in ophthalmology. 

Richard^ Toavnley Paton— 3. Demonstration ©f post- 
opcraLve corneal graft cases. 

Friday 

Maurice Katzin— 10. Demonstration comeal 
grafting technique on rabbits. 

Conrad Keil, Jr., and Miss E. Knauber— 2. 
Orthoptic clinic. 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
OTOLARYNGOLOGY 

Monday 

WiLLi^ Richard Castoon. Biplane flouroscopy and 
laoinagraphy. 

Tuesday 

«\imAu Brewster Allan and Altred Schattner— 9. 
.."^l.plastic operation. 

*“ss Whitehurst and Mrs. Nerenberc — 9:30. Dem- 
onstration; audiometry; selection and fitting of hearing 
Tx„ *»J®fraining residual hearing. 

AVID Sylvester Cunijino — 10 . Demonstration of post- 
operative cases of laryngectomy; esophageal voice 
training. 

* Sylv’ester Cunning — 2. Operation: laryngec- 

A^sew Anderson Eggston and Daniel Sylvester 
Lunninc— 3. Clinicopathologicai demonstration; ma- 
f'gnancy of the lamyx. 

, Wednesday 

• ‘ARSTN FisireR Jones— 9. Fenestration: operation and 
. “^oostration of postoperative cases. 

A.vniONY Nicro— to. Operation for pol>'poid sinuriUs 
rv*'^o*n»onstratJon of postoperative cases. 
l'^ntelSylvxster Cunning— 1:30. Bronchoscopicclinic; 

ougnosis and treatmenL 


Andrew Anderson Eggston and A. B. Paul— 2. Allerg>' 
in otorhinolaryngology; demonstration of cases and 
testing technique. 

W. 11 . Turnley and G. S. Ryan— 2. Tonsil surgery. 
Thursday 

Joseph Dosumc Kelly— 10. Demonstration of results in 
cases of arytenoidectoniy. 

Maurice Lenz and Clara L. Okrainitz— 2. Results of 
radiation in laiyngeal tumors. 

Henry David Tatlrka — 2. Demonstration of radiation 
of hypertrophied lymphoid tissue of nasopharynx. 
Marvin Fishlr Jones— 2. Operation, fenestration. 
Joseph Douinic Kelly— 2. Operation' arytenoidectoniy. 
Friday 

Miss WniTEOVRST and AIrs. Nerenberg — 9:30. Demon- 
stration; audiometry, selection and fitting of hearing 
aids; retraining residual hearing. 

aiemorial hospital 

Monday 

Operative Clinics— 8. 

Frank E. Adair and staff. Breast tumors. 

George E. Binkley and staff. Rectal tumors. 

Bradley L. Coley and staff. Bone tumors. 

Hayes E. Martin and staff. Intraoral tumors. 

Georce T. Pack and staff. Gastric tumors. 

Cornelius P. Rhoads— 2. Steroid patterns in neoplastic 
diseases. 

Hayes E. Martin— 2:30. Late results in cancer of mouth 
and pharynx. 

WiLUAM L. Watson— 3. Intrathoracic tumors. 

Frank W. Foote, Jr. and Leo Mabinelu— 3 30. Radio 
iodine in diseases of the thyroid. 

F. IfouBURGER— 4:30. Protein and carbohydrate me- 
tabolism in cancer cases. 

Tuesday 

Operative clinks— 8. 

Frank E. /\d.ur and staff. Breast tumors. 

Hayes E. Martin and staff. Intraoral tumors. 

George T. Pack and staff. Gastric tumors. 

Howard C. Taylor and staff. Gynecologic tumors. 
Wiluau L. Watson and staff. Intrathoracic tumors. 
Howard C. Taylor, Jr.— 2. End-results in cancer of 
cervix uteri. 

Frank Wu. Foote, Jr.— 2:30. Early cancer of cervix 
uteri. 

Frank E. Adair- 3:00. Hormone therapy in cases of 
advance mammary cancer. 

Fred W. Stewart — 3:30. Common errors in cancer 
chagnoris. Pathological aspects. 

Davis Kaznotsky and Joseph If. Bubche.val— 4»o. 
Use of nitrogen mustard in selected types of neoplastic 


Operative clinics— 8. 

Frank E. Adair and staff. Breast tumors. 

George E. Binkley and staff. Rectal tumors. 
Bradley L. Coley and staff. Bone tumors. 

Hayes E. Martin and staff. Intraoral tumors. 
Howard C Taylor and staff. Gjmecologic tumors. 
Lloyd F. Cravxr — 2. Late results in Hodgkin's disease. 
George T. Pack— 2:30. Transthoracic cardiectomy for 
gastric cancers. 

George E. Binkley — 3. Abdominoperineal resection. 
Douglas A. Sunderland— 3:30. Rectal lesions dis- 
covered in supposedly normal individuals in a cancer 
prevention clinic. 
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Tuesday 

Edwaw) J. McCabe, Kenneth C. Peacock and Wieuam 
Greenwald— 9. Hemorrhai'e, perforation and the in* 
dications for surgery in peptic ulcer. 

Charles A. IIaiberstau, George Herlitz and Eocene 
Fierro— II. Diagnosis and management of intestinal 
obstruction. 

Urology— 2. 

Alfred Hunt and Leonard P. Wershud. Total peri- 
neal prostatectomy. 

George R. Nacamatsu. Plastic operations for uretcro- 
pelvic junction obstruction. 

Sprague Carleton. General discussion. 

Wednesday 

Harold E. Clark, Walter Gray Crump and Walter 
L. Mersitetmer— 9. Colon surgery; Indications, 
methods and end-results. 

II. B. SApORD and JonN E. Tritsch— 10. Gynecology 
staff with presentation and consideration o{ problem 
cases. 

Thoracic surgery— j. 

Samuel A. tSiompson and staff. Value of cavernostomy 
in tuberculosis. 

Thursday 

Steprsn CniLiAN, Louts M. Palermo and Wiluam L. 
Primacove— g. Ecchinococcus cyst; diagnosis and 
management. 

Louis R. Kaufman, Linn J. Hoyo and CRRtsstAN G. 
^herp— 10. Surgery of hypertension; Indications, 
technique and end-results. 

John F. Ford and David M. Mayer— 10. The problem 
la skin grafting for thrombophlebitis. 

Harry Barowsky — ii. Round table discussion of ab- 
oominat diagnosis; gastroscopy. 

Leonard P, Wersmub— n, Perinealoscopy. 

JOHN liERRiiN and staff— II. Peritoneal tap and x-ray 
diagnosis. 

Milton John Wilson and staff— r. Demonstration of 
end-results in spine and hip injuries. 

Friday 

Samuel Thomas Glasser, Joseph A. Sileo, and G. 

Peripheral vascular diseases: end-results in 
refrigerating anesthesia; amputation; lumbar sympath- 
ectomy; multiple nerve section; lumbar ganglion block; 
intra-arterial penicillin. 

oapford and John E. TRitsch — 10. Gynecology staff 

T ^'Ih presentation and consideration of problem cases. 

JOQN F. Ford and David M. Mayer — 10. The problem 
in skin grafting for thrombophlebitis. 

Lange, Linn J. Boyd, Daahd 0 . Weiner, and Albert 
Lessee — 10:30. Frostbite, its physiology and morpho- 
logic pathology and the prevention of subsequent gan- 


new YORK EYE AND EAR INFIRMARY 
OTOLARYNGOLOGY 

DYnonstrations and lectures daily by Earl Frederick 
L utBACH, Maxwell Donnell Ryan, James Morris- 
^^SuiTH, James Swift Hanley, Stuart Lessley 

OPHTHALMOLOGY 

Demonstrations and lectures daily by Wendell Lochead 
tiDGHBs, Raymond Ekorv Meek, Co.vrad Berens, 
orittain Ford Payne, Willis Sackett Knigiiton. 


THE NEW YORK HOSPITAL 
Monday 

General surgery— 

Ernest William Lampe. Surgical anatomy demonstra- 
tion: detailed anatomy of hand and wrist as involved 
in infection and trauma. 

Otolaryngology: Operative clinic — 2. 

Arthur Palmer. Reconstructive surgery of the nose. 

Tuesday 

General surgery— 9 

George Julius Heuer and staff. Operative and dry 
clinics 

George Julius Heuer. Follow-up study of treatment 
of peptic ulcer. 

Cranston William Holman. Bleeding peptic ulcer 

William Cooper. Diagnosis of stomach lesions. 

Edgar Cooper Person, Jr. Gastrojejunocolic fistula 

William Barnes. Carcinoma of the head of the pan- 
creas. 

General surgery, dry clinic — 2 

George Juuds Heuer and staff. 

William De Witt Andrus. Follow-up results. Aneur- 
ysm of large vessels. 

WiLUALt Cooper. Follow-up results— carcinoma of 
breast, stomach, colon, rectum. 

Bronson Sands Ray. Organization of follow-up clinic. 
FoUow-up clinic staff. Demonstration. 

Ernest WiLUAii Lasipe. Surgical anatomy demon- 
stration-anatomy of neck as regards radical neck 
dissection. 

Genitourinary surgery— 9. 

Ernest Wiluam Lampe. Surgical anatomy demon- 
stration of male perineum. 

Otolaryngology.- operative clinic— a. 

Gervais Ward Mc/Vulifte. Surgery of the mastoid. 

Urology (Cornell)— 2. 

Victor Marshall. 

E. Craig Coats. Results of untreated bladder carci- 
noma. 

Victor Fray Marshall. Results of radiation treat- 
ment. 

Martin Spate. Autopsy findings. 

Archie Leigh Dean, Jr. Physical factors limiting^ 
radiation treatment. 

Jeremiah Edwin Drew. Results in bladder resection. 

AmsTER Matheson McLellan. Results of fulgura- 
tion and simple excision. 

Gustavus Alorsdde IJusiniREys. Results of urctcro- 
cutaneous anastomosis. 

David H. MacFarland. Results of urctcrointcslinal 
anastomosis. 

Morris SaiNimiAN. Results of cystectomy. 

Victor FRay JlARSirAiL. Summary. 

Wednesday 

General surgery— 2. „ . , . . 

Ernest Wiluam Lampe. Surgical anatomy demon- 
stration — anatomy of breast as regards radical mas- 
tectomy. 

Genitourinary surgery— 2. 

Thomas Joseph Kirwin. Operative and dry clinic: 
perinea] prostatectomy. 

Rose Henri Andr£. Demonstration of spinal anes- 
thesia. , . , 

Rov Dices Henune, Ureteropelvic obstruction. 

George Adolph Fiedler. Absorbable gauze in uro- 
sargery. 

Fkanos Patton T\stnem. Case report. 



283 


OyNEcnr 

5s.*«..,,;~‘~ ^ «i.' .iS-Sagswa, , 

pa7o°^ o ^®®®*°eiVA ■^•^-v r /rom 


, luino,,. “'"’'rr 4^*- Owiirttu '*"<'<l0' o, lS ^'*“ £»J ““""•'•cw.i 

*"" '>'"*! “' "' “' °'”'’‘*’” 
°«'«.vco„v 

_ “®P^aoas.-.i • '‘^''wcs^e 

OEoJo’Z'fjp-,. 

life. “«TO. S„,5i , iSS '?!“•* ’EM E- 

,.,?^Patii?5’->’'Hvo/vtw r“f/Pcaia„,. ‘*®* ^ 


push hti^'^^Y n^ ^^''Sffy-.E, '“njfcar , *“®'^«pe'«sarv_,., 

"'"'Is St "PEEuSZplnEEE^^ ^E\V i-o ^ '■■'"pn loijop, 

&^^'»cases„. , &®K=Wa«Dr 


‘ cUaic 



AMERICAN COLLEGE OF SURGEONS 


283 


Wednesday 

CuY Ray Murray and staff— 9. Operative clinic. 

Harrison Lloyd McLaucitlin — 1 ijo. Shoulder cuff in- 
juries and recurrent shoulder dislocations with follow-up 
results. 

Barbara Bartlett Stimson— 3. The low hack problem 
with foDow-up results. 

Thursday 

Clay Ray Murray and staff — 9. Operative clinic. 

Frederick Merwin Suitii— 1:30. Complicated elbow 
fractures with follow-up results. 

Stephen Sylvester Hudack— 3. Collagen and organic 
salt; combination for bone displacement. 

Friday 

Fracture Service Grand Rounds and Conference: Signifi- 
cance of blood volume studies in trauma— 9. 

Clay Ray Murray — 3:30. Rflle of sympathetic system in 
the surgery of trauma. 

NEW YORK POST-GRADUATE HOSPITAL 

Jifonday 

Operative clinic— 9. Diseases of gall bladder and bile ducts. 

Rupert Franklin Carter — xi. Dry clinic. Follow-up 
results. 

James William Hinton— 2. Operative clinic. 

V 11 . Tuesday 

toUow-up results- 9. 

Georoe Anopol— 10:30. Operative clinic. 

Gustav Autriot— 10:30. Case illustrations in operative 
procedures !n plastic surgery. 

Walter Taylor Dannreutiier— a. Operative clinic: 
gynecology. 

Wednesday 

Operative clinic— 9. Neurosurgery. 

Joirx Arthur MacLsan, Jr.— 9. Follow-up clinic pa- 
tient illustration. 

Bernard MARRAPfiNO— xi. Value of immediate and de- 
layed cholangiography in the surgical management of 
common duct disease. Case illustration. 

Follow-up results in advanced common bile duct lesions. 
Case illustrations— 12. 

Charles Gordon Heyd — 2. Operative clinic: General 
surgery. 

Thursday 

Herbert Willy Meyer and Robert Hayward Kennedy 
~ 9- Operative and dry clinic on problems in surgery of 
tumors of breast, bead, and neck. 

Henry Hausuan Ritter— 2. Operative and dry clinic in 
traumatic surgery. 

Ophthalmology— 2. 

Rudolf Aebu and Harold Brown. Eye muscle oper- 

ations. 

Friday 

Carnes Weeks— 9. Operative clinic: Surgery in hyper- 
tension. 

Oesa^ Hillary Pratt— 10:30. Operative clinic: diseases 
of the vascular system. 

I noiiAS Hejijdrick Ri/sseti — 2. Operative clinic; general 
surgery. 

PRESBYTERIAN HOSPITAL 

Dry dime-.. 

Howard Lee Howes. Experimental production of car- 
cinoma of stomach. 

Hugh Auchincloss. Twenty year follow-up in carcino- 
ma of the breast. 


Arthur Purdy Stout. The relation of chronic cystic 
disease to cancer of the breast. 

Cushman Davis Haacensen. The problem of early 
diagnosis in cancer of the breast. 

Maurice Lenz. Rocntgentherapy of cancer of the 
breast in non-operated cases and as a preoperative 
and postoperative treatment. 

Cushman Davis Haacensen. Surgery versus radiation 
ill cancer of the breast. 


Tuesday 

Dry clink — 2. 

Harold Dort/c Harvey. Blood volume studies in 
surgical patients. 

OcTA Charles Leigh. Physiological studies in injuries 
due to cold. 

Sidney Charles Werner. Use of amino acids in pre- 
operative and postoperative nutrition. 

Edward Baldwin Self. Scrum versus plasma. 

Fennell. Parrish Turner II. Use of dextran in sur- 
gicat patients. 

John Sculder. Experience with human albumin. 


Thursday 

Dry dime — 2. 

Louis Bauman. Diagnosis of pancreatic disease. 

WiLLUM Barclay Parsons. Surgery of tumors of the 
ampulla of Vater and head of pancreas. 

Robert Hare Elliott, Jr. Experiences with propacil 
in thyroid diseases. 

Edward Lee Howes. Use of streptomycin and sulfo- 
mylon to prevent wound infection. 

Rudolph I^icholas Schuluncer. Observations on 
acute appendicitis at Presbyterian Hospital 1916- 
1946. 

Frank Lamont Melenv. Recent laboratory and clin- 
ical experiments with the new antibiotic bacitracin. 


Friday 

Dry dinic: 

V/RGTNIA KNEELMfD Frantz. Hcmostasis with absorb- 
able gauze. 

Arthur Hendlev Blakemore. Wiring of aneurysms 

John Munn Hanford. Carcinoma of the tongue, follow- 
up results. 

Lawrence Weils Sloan. Follow-up results in thyroid 
operations. 

Ross Golden. Pathological physiology in the mtesline 
induced by adhesions. 

Henry Sage Cooper. Practical considerations in intes- 
tinal obstruction. 


PRESBYTERIAN HOSPITAL 
BABIES HOSPITAL 
Friday 

Members of the staff— 9. Operative clinic. 
Presentations of current cases— ii. 

Dry dinic, follow-up studies— 2. 

Earl C. Taylor. Appendicitis. 

Bruce MacLean Hogg. Intussusception. 
Louis Marcel Rousselot. Banti’s syndrome. 
George Humphreys II. Esophageal atresia. 
Edw'aro Baldwin Self. Acute osteomyelitis. 


PRESBYTERIAN HOSPITAL 
NEUROLOGICAL INSTITUTE 
Monday 

Fritz Cramer (time to be announced). The surgical 
treatment of syringopontia; the surgical treatment of the 
neuralgias of the facial and vagus nerves; case.s of bilat- 
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'Benjamin Rice Siioac, Jr.— 12:30. Carcinoma of breast. 

' Ten year follow-up report. 

JoQN Winston Fowlkes and staff — 2. Operations or 
ward rounds. 

John Winston Fowlkes— 3. Penicillin as an adjunct to 
surgery in orolaryngology. 

Wesley Marsilall Hunt — 3 :3o. Bronchoscopic diagnosis 
in carcinoma of lung. 

Thursday 

WiLUAu Frank MacFee and staff — 8:30. Operations. 

Morris Kellogg Suitii — ii. Vascular surgery in war 
injuries. 

Franklin Stafford Wearn— 11:30. Pulmonary em- 
bolism. 

Alexander William i\d\ — 12. End-results in lobectomy 
for bronchiectasis; case report; constrictive pericarditis 
(calciGed), operation and end-resuU. 

JoiLV Jacob Westeruann, Jr.— 12:30. Case reports. 
Surgery of ulcerative colitis. 

Friday 

WiLUAu Frank MacFee and staff — 8:30. Operations. 

John West— ir. Inguinal hernia, study of cases and 
end-results. 

Uiwam Berry — nyo. Case report, carcinoma ampulla 
of Vater, Operation and end-result. 

Herbert Parsons— 12. Penetrating head injuries war 
eipenencc, 

Jon.'t \Vesi— 1 2:30. Case report, lymphosarcoma of small 
intestine with metastases to extremity. 

Gurnsey Frey — a. Blood pressure variations in 
opntnalmological operations under local anaesthesia. 

WALTER Gurnsey Imy and staff— 2:30. Operations or 
ward rounds. 


ST. VINCENT’S HOSPITAL 
Titesday Ihroiigh Friday 

Raymo.vd Peter Sullivan and Gcorcc R. Stuart and 
j Surgical operations. 

JOHN Francis AIcGratii and staff— 0. Gynecological 
operations. 

C. G. pE Gutierrez-Maiioney and staff— 9. Neurosur- 
gical operations. 

. Monday 

Bry clinic— 2. HodgWn’s disease symposium. 

JOHN Francts Keating — C linical findings. 

WiLLtAM Wallace Maver. X-ray findings and x-ray 
therapy. 

^lONio Rotting. Pathological findings. 
ulaoys Cameron and Coata Grand. Experimental 
studies. 


Tuuday 

Dry clinic— 2. Surgical. 

Raymond Peter Sulua'an. Biliary tract reconstruc- 
tion. 

Frank Joseph McGowan. What driliaa surgery has 
learned from the war. 

Daniel A. Mulviuill. Decortication of the pleura— a 
new operation for non-ezpandable lungs. 

CoNSTAKTiNx Joseph MacGuire, Jr. Pancreatitis. 

Bernard D. Hannan. Acute cholecystitis, immediate 
versus delayed operation. 

Wednesday 

Dry clinic — 2. Neurosurgical. 

J. T. Daniels. A new method for reducing extensive 
nerve defects. 

A. Grino. Morphology of the oligodendroglia demon- 
strated by a new method. 

C. G. DE Gutierrez Mahoney The treatment of phan- 
tom limb pain. 

W. C. Kouk, Jr. Care and rehabilitation of the para- 
plegic patient. 

Thursday 

Dry clinic— a. Surgical. 

George R. Stuart. Resume of cancer studies over 4 
years. 

George Van Cilluwe. Advantages of the use of com- 
pressed air in anesthesia. 

Edward Victor Denneen. Fractures of both bones of 
the leg. 

Maurice Colmer O’Shea. Fractures of the os calcis— 
200 cases. 

T. M. Howley. Carcinoma of the kidney. 

Friday 

Dry clinic— a. Gynecological. 

James Patrick Hennessy. Cesarian section. 

ALEXA.NOER lluNTEx SciiMiiT. Multiple cesarean sec- 
Uons. 

Thomas Eugene Lavell. Ovarian neoplasma. 

Bernard Joseph Pisani. The program for gynecolog- 
ical care in the Veterans Administration. 

Dry clinic — a. Otolaryngological. 

John Marion Lore and staff. Speech clinic, etc. 

WOMAN'S HOSPITAL 
Moitday, Wednesday and Friday 

Albert Herman Aldridge, Lee Maidment Hurd, Wil- 

UAU T. Kennedy, and Ralph A. Barrett- 8:30 a.ni. 

to 12:00 noon. Operative clinics. 

Demonstrations: Treatment of neoplasms of the pelvic 

organs, uterine displacements, birth injuries. Knii- 

resuUs of the procedures will be discussed. 
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Sauukl Achs. Bowel perforation with Miller Abbott 
Tube. 

Louis Berger. Restroation of alimentary continuity in 
carcinoma of rectum. 

Operative clinic— 1 ‘.so. 

ISADORE M. Tarlov. Plasma clot suture of peripheral 
iier%e. 

Neurosurgical dry clinic — 3:30. 

Joseph H. Siris and staff. 


IVafncsJay 

Operative cUnics— 8. 

Henry W. Louria and staff. 

RuDOU-ii Nissen and staff. 

Dry clinic — 10. 

Irving if. Palijn. Curare and endotracheal anesthe- 
sia in poor risk patients. 

Edward Hirsch and Leo Loewe. Treatment of post- 
operative phiebothiombosis vrith subcutaneous hep- 
arin. 

Saul F. Livingston. Bleeding nipple. 

Lew a. Hochberg. Paradoxical respiration; its cause, 
consequence, and treatment. 

Rudolph Nissen. Endonhaphy as surgical procedure 
in the treatment of giant air cysts of the lung. 

Victor Woronov. The use of thiouradl in the surgical 
management of toxic goiter. 

Arthur A. Weinberg. The diagnosis and surgical 
treatment of thyroiditis. 

Frank Teller. Malignant tumors of the thyroid gland 
odiagDosis, management and end-results. 

Henry W. Louria. Surgical management of goiter, 
clinic: Orthopedics— s. 

S. A. Bernstein. Operative correctioa of Hammer toes 
by resecting the middle phalanx. 

Morris T. Koven. Pre-standing cases of congenital 
subluxatiOQ of the hip. 

Lows S. Nelson. The conservative management of 
slipping of the upper femoral epiphysis. 

Bcnjaion Koven. The use of the Austin Moore plate 
and its mocUfications in high osteotomy of the femur. 

Lt. _Cot. Joseph E. Miloram. Reconstruction Key 
gliding mechanisms of the upper extremity. 

A. £. SOBEL and Benjasqn Easier. Composition of 
bone in relation to blood and diet 

Bernard S. Epstein. The application of laminography 
to some orthopedic problems. 


Thursday 

Operative clinics— 8. 

Paul VV. Aschner and staff. 

Leo S. Schwartz and staff. 

Owtetrics— gynecology— xo. 

E. Gold. Pelvic drive in obstetrics. 

IsiDO^ Daichuan and William Posu:r.\nce. Extra 
peritoneal cesarean section. 

Harry J. Greene. Phlebitis in obstetrics and gyne- 
cology. 

SAimEL A. WoLPE and Irvin Neigus. Studies with 
gonadogen. 

Dry clinic: Urology— 10. 

Abraham D. Segal. Diagnosisand treatment of solitary 
cyst of the kidney by aspiration and injection. 

Louis H. Baretz. Trealn«nt of hydrocele by sclcroang 
agent. 

Zacsa&v R. Cottler and Samuel Parnass. Periostitis 
and ostitis pubis complicating urological procedures. 

Perry Katzen. Obstructive uropatby in children. 

ISADORE Kiumel and Paul W. Aschner. Serum add 
phosphatase in the diagnosis and management of car- 
cinoma of the prostate. 


KINGS COUNTY HOSPITAL 
Monday 

Joseph Tenopyr— 10. Ward walks and demonstration of 
fractures. 

Tuesday 

George A. Dixon— 9. Operative clinic including gastrec- 
tomy, etc. 

John F. RaycROft— j. Discussion of fractures of the 
upper humerus illustrated with lantern slides and follow- 
up cases. 

Wednesday 

Joseph Tenopyr — 10 Demonstration of fractures and 
apparatus: visit to the occupational therapy department. 
OrrOKAR Tenopyr. Treatment of fractured patella by 
complete removal of patella and suture of ligaments of 
knee. 

KINGS COUNTY HOSPITAL-DEPARTMENT 
OF NEUROLOGICAL SURGERY 
M. Frank Turney. Glossopharyngeal neuralgia asso- 
dated with cardiac arrest. 

Jefferson Browder. Treatment of postherpetic pain by 
exdsion of the implicated skin. 

Richard Grimes. Morfffication of congenital spaciticity 
by selected dorsal root rhizotomy. 

Everett W. Corradini. Diagnostic use of combined 
angiography and ventriculography. 

Arthur Bacon. Bilateral aneurisms— one on each com- 
mon carotid artery. 

John P. Gallagher. Dorsal cordotomy for painful phan- 
tom limb. 

(Time to be announced) 

LONG ISLAND COLLEGE OF MEDICINE 
(Kings County Hospital) 

Wednesday 

Dry clinic: Gastric surgery, late results. Biliary surgery, 
late results. Recta) surgery, late results. 

Thursday 

Dry clinic: Early results following sympathectomy for 
peripheral vascular disease. The value of open bone 
surely in early restoration of the patient. 

LONG ISLAND COLLEGE HOSPITAL 
Tuesday 

Obstetrics and gynecology— a.m. 

George M. Phelan. Surgical management of Bartholin 
cysts. 

Mervyn V. Armstrong. Addison's disease complicated 
by pregnancy. 

William T. Daily. Syphilis and pregnancy. 

S.AUUEL A. Wolfe. Endometrial study after x-ray ther- 
apy for polyhormonal amenorrhea. 

Sanford Kauinester. Ectopic kidney as a complica- 
tion of labor. 

Joseph Cresi. Heart disease and pregnancy. 
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BARTLETT: CONCEPT OF INGUINAL HERNIA REPAIR 


5 


about one-half inch throughout the length of 
this layer. This, as performed by the writer 
since 1942, is almost exactly the method of 
placing the first layer of sutures advocated by 
Skinner and Duncan. The anatomical ad- 
vantages of closing the internal ring deep to 
the cord and transferring the latter to the 
upper angle seem obvious. 

6. The free margin of the sheath of the in- 
ternal oblique muscle is then re-attached to 
the transversus aponeurosis adjacent to the 
inguinal ligament with cotton sutures, starting 
at the superior angle of the wound, and pro- 
ceeding inferiorly only as far as one can go 
without tension. This brings the free margin 
of the internal oblique muscle well below the 
level of the newly reconstituted internal ring 
in every case. 

7. The medial and lateral leaves of the ex- 
ternal oblique aponeurosis have usually been 
stretched somewhat by a hernia of any size, 
permitting imbrication across the lower por- 
tion of the previous suture line without 
tension, deep to the cord. The medial leaf is 
usually brought across first, the lowest suture 
again being placed through all structures 
down to the pubis. These leaves are imbri- 
cated under only the slightest tension with 
cotton sutures as far superiorly as possible, 
the cord again being retracted superiorly and 
laterally in an oblique plane through all 
fascial layers. The imbricated external oblique 
aponeurosis is sutured to the underlying deep 
layer in the low’er inch of the closure. 

8. The transfer of the cord to the fat, with 
obliteration of the inguinal canal, has been 
described. The writer has tried to persuade 
his colleagues and his students for years of the 
incorrectness of the usual phrase “transplant” 
of the cord, and will persist in an apparently 
hopeless effort at accurate descriptive termin- 
ology. It is, perhaps, of interest that all the 
steps in the “complete” (full-length) revision, 
or plastic repair, of the wall, with the excep- 
tion of the avoidance of the inguinal ligament 
m closure and the routine opening of the 
peritoneum in monolocular direct hernia, were 
part of the routine radical operation for 
inguinal hernia as performed by Willard 
Bartlett, Sr., in 1928 when the writer joined 
his father in the private practice of surgery. 


A case can be made for the “limited” opera 
tion in which the transperitoneal exploratioi 
reveals only moderate dilatation of the in 
ternal ring (to less than half the total lengtl 
of the posterior wall) and a firm lower portion 
The writer sees no advantage to be gained b; 
obliteration of the inguinal canal in sucl 
instances. High division and suture of thi 
sac, excision of the upper portion of the ere 
master muscle as described, and approxi 
mation of the margins of the internal ring be 
hind the cord deal thoroughly with the situa 
tion at this simple stage. The mobilizcc 
internal oblique is replaced and closure ii 
anatomical layers completes the operation 
This procedure should supplant the Fergusor 
operation entirely, as it avoids damage to the 
internal oblique muscle, accurately diminishes 
the size of the internal ring and thereby re 
stores the posterior wall at its point of weak- 
ness under these circumstances, which the 
Ferguson docs not do. On the basis of his 
experiences in the service, and of the ana- 
tomical data referred to, the writer would 
expect this “limited” plastic repair to be the 
procedure of choice in nearly 50 per cent ol 
adult males under 30 years of age, with far 
less frequency in patients above that age and 
in practically all children. 

SUMilARV 

There is a wide difference between the 
traditional conception of inguinal hernia and 
that which is currently postulated on the 
basis of recent clinical and anatomical ob- 
servation. The resemblance is slight bcUveen 
Bassini’s ideal of “the rebuilding of the hernial 
canal, as this exists under physiological con- 
ditions, that is, a canal with two openings, an 
abdominal and a subcutaneous, further, with 
two walls, a front and a back, through the 
middle of which the spermatic cord would run 
obliquely”— and our adoption of all available 
means to obliterate the canal. We know that 
we cannot bring the transversus and the in- 
ternal oblique muscles to the inguinal liga- 
ment and make them stay there and we sus- 
pect that we damage them in making the 
attempt. We are confident that the margins 
of the transversus aponeurosis and of the 
transversalis fascia cannot be accurately de- 
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head, the surgeon has the option of resorting to 
the Gill procedure. He has recommended the 
employment of arthrodesis of the hip joint in 
certain individuals for ununited fractures of the 
femoral neck in which any reconstruction pro- 
cedure may be destined to failure. Such an 
arthrodesed hip joint achieves a stable, painless, 
weight-bearing member, even though it is stiff, 
and may be preferable in some individuals in 
whom stability is a very important requisite for 
recovery. 

In considering the methods of treatment of 
ununitcd fractures of the neck of the femur in 
patients who have a viable head, the surgeon has 
the option of employing one of the operative pro- 
cedures designed to achieve anatomical and 
physiological restoration, or of employing the 
reconstruction procedure. Various types of 
osteotomies have been widely employed with ex- 
cellent results. The Lorenz and Schanz osteoto- 
mies have been modified until these procedures 
have become greatly improved and simplified. 
Hass described the application of the l^orenz 
bifurcation operation, particularly as it pertains 
to ununited fractures of the femoral ned:. The 
object of the original Lorenz and Schanz oste- 
otomies was the attempt to overcome lateral 
stress of the fractured femoral neck on the head, 
so that the distal portion of the neck would as- 
sume a position inferior to the head, instead of 
lateral to it, thereby eliminating the shearing 
force of the neck and trochanter on the bead. In 
the original operation, it was considered that a 
good result had been obtained merely when this 
shearing force was overcome and the bead was 
resting directly on the ununited distal portion of 
the neck. These operative procedures entailed 
considerable sacrifice of length and, in spite of the 
fact that there was greater stability in the hip 
joint, some of these individuals continued to have 
pain and restriction of movement with resultant 
functional impairment and disability. 

There have been many modifications of the 
osteotomy, but the JfcJfurray tj-pe of high 
oblique osteotomy has been by far the greatest 
advance in the treatment of ununited fractures of 
the femoral neck, ^^^len this tj^je of osteotomy 
\Tas performed, it was found that not only had 
the operation completely overcome the shearing 
force of the neck on the head, but also that union 
of the osteotomy surfaces, and, in a great number 
of instances, between the ununited head and neck, 
had been achieved. As a matter of fact, a grrat 
number of cases have been reported in which 
union has occurred following oestotomy even as 
late as 2 years after the occurrence of the original 


fracture. As a consequence, there was »Iy b 
sacrifice of length of the leg thin la Lhe Icm; 
and Schanz procedures. 

Because of these improvements, the oitra ft 
good end results have been completely ir-vl 
A good end result now implies complete ro.'tecti- 
of the shearing force of the neck on the 
head, w’ith union of fragments, less shortri';,i 
remarkably increased range of motion, wq'be 
pain or discomfort, and a surprising resie-Tke 
of function. The reports from many souotj 't- 
dicated a marked reduction in the mortaliwr.'', 
no postoperative shock, almost no |»siope.'it;\e 
infection, and a minimal period of disability, h 
a consequence, the percentage of good end rtrJ'J 
from the McMurray type of osteotomy basfcr: 
reported to have increased over that cl the cia; 
other procedures which had been advoalei 
Since the osteotomies have all been coa»kv- 
morc or less "blind" or subcutaneous ownfes 
difficulty w’as encountered in gauging we p.Tpf: 
level of the osteotomy. The high oblique^ 
otomy has been preferable because it was des^ 
to impinge the neck directly under the » 
that the weight-bearing alignment 
directly downward from the head into the w." 
completely shunting off the angle of the RW 
the femur. The object of the high ostwtow, u 
reported by McMurray, has been to ®twin«t^ 
apposition of the ununited fr«turtdsurfa^«- 
it IS believed that the attachment ot th'^ 
to the lesser trochanter greatly i :t 


to Oie lesser trocnantcr gn^uy tU 

the distal fragment medially, and main ^ 


direct the osteotomy above the lc\-tl 
chanter, as advocated by McMurmy. 
careful planning of the sue for ^ , 
some osteotoraies haye done ei 
or too low, resulting in failure o . 7 
The writer suggested the insertion 
pin or drill at the proposed site 

and checking the hip roentgcnogngucauj 

the osteotomy was finally . , ’pcratioaf^ 
Lcadbetter’s recent cemcal-ax 
ununited fractures of the 
questionably a great advance i" , ..jy (I'jri- 
this condition. This operation . I'.pybyp'v 
s the "blind" phase of ‘he >..l 


senting a very' simple perf^rr^ 

the ununitcd femoral ne^* ^"iv^^rou'h it« 
ance of the osteotoiny ^/‘^^on^cancorret'-f 


rir^sUeriV'Wizin^^ 

ga„ge the level for « ' 

even less saenfice of icngm 
cedures. At the same 
easily implants the dufal 
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pg. t. A, Ununited fractures of the femur 4 months Roentgenogram i year following Schanz osteotomy, show- 
lollmviDR fracture. B, Same patient as in A, showing p^i* ing solid bony union of ununitecTfracture. Result excellent, 
tion of fracture ollowinc a ow Schanz osteotomy, with Patient climbs stairs and laces shoes without diflicuUy. 
Schanz screws and Riedel plate in place. C, Same patient. (Sebumm, H. C.; /. Bone Surg., /pjy, 19: 955.) 


head and neck, and thus observes the exact post* 
tlon that has been accomplished. 

In his consideration of the osteotomy, Lead* 
better has very succinctly catalogued six criteria 
for an ideal osteotomy, namely: 

1. Preservation of the articulation of the head 
and the acetabulum. 

2. Establishment of a normal acetabular thrust. 

3. Creation of positive pressure by a true 
valgus. • 

4. Allowance for contact of cancellous bone 
surfaces. 

5. Preservation of adequate circulation. 

6. Production of minimal shortening. 

The Brackett operation also was designed to 
implant the remnant of the neck or trochanter 
mto the femoral head by visualization through 
operative exposure, and Ghormley recently re- 
ported a series of patients on whom this recon- 
struction procedure was employed with good re- 
sults. Some surgeons consider the Brackett 
operation somewhat similar to the Leadbetter 
procedure. The ununited fracture is exposed by 
open operation and after the greater trochanter 
has been divided by osteotomy, the remnant of 
the neck or trochanter is implanted directly into 
the ununited fractured head which has been 
fr^hened and slightly gouged out. 

Blount has advocated the use of a blade-plate 
as a means of internal fixation following femoral 
osteotomies, for the purpose of eliminating the 
necessity of the application of the hip spica cast. 


He considers the hip spica a distinct detriment to 
the patient’s welfare because of the enforced 
period of recumbency, and the application of a 
blade permits more rapid convalescence and 
earlier weight bearing and locomotion. 

DISCUSSION 

The selection of the proper type of operative 
procedure for the relief of ununited fractures of 
the neck of the femur is dependent upon many 
factors, and the state of the ununited femoral 
bead is extremely vital in its selection. Whether 
the head is viable or not is, of course, of first 
consideration in the selection of the proper pro- 
cedure. If the head has undergone aseptic 
necrosis or secondary arthritic change, one must 
immediately eliminate all types of operations 
designed to restore anatomical and physiological 
function. Any type of osteotomy is also contra- 
indicated. The choice of operative procedure lies 
between arthrodesis of the hip joint, as recom- 
mended by Gill, or the Whitman reconstruction 
operation in which a portion of the trochanter 
and neck is implanted into the acetabulum after 
the removal of the necrotic head, with the tro- 
chanter transplanted downward, or the Colonna 
operation, in which the greater trochanter is 
directly implanted into the acetabulum after the 
removal of the head. 

In those instances in which the original fracture 
of the femoral neck has occurred far medially 
at the junction of the head and the neck, leaving 
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. I',*'- *‘A, R^nlpfnotjram Ukrn January j 6, 1040 shw- with lesser Irochanter directly under bead. C, Roeatjeoe- 
inR fraclurc of neck of femur w ith coxa vara of 6 weeks’ cram taken Aueuit 17, iwo showing union of osleotonty 
duration. 11 , Roentecnoftram taken April 6, 1040, of high and femoral neck, head and trochanters in eacellcBtreU- 
oblique osteotomy, show mg coxa vara completely correct^ lion to shaft. (Reich. R, S.: /. Bout Sur: , iwr, Jj: N'O 

ii smtil) rcmiiAnt of the head in the acetabulum, employment of the high osteototny, there hsvs 
even though viable, the various osteotomies may been a number of instances in which the opert- 
also be contraindicated, because of the lack of tion has been unsuccessful. It may be tt ell to re- 
adequate purchase of the neck on the remaining view the causes of these failures: 
head. Failures have frequently resulted from the Improper seketion of the lael for the 
osteotomies in which these conditions h.ivc pre* If the level has been selected too high, it is dim- 
vailed. For this reason, such a small remaining cult to maintain the distal osteotomy fragment 
head, even though vwble, may also be considered under the head and proximal portion of tn« 
additional indication for the Whitman or Colonna osteotomy. In some instances the osteotomy has 
operation. A very small remnant of the head slipped. If the osteotomy has been too lojr, 
may also be considered a contraindication for the ditliculty may be encountered in maintamu^ tn 
dowell bone grafting operation, particularly if it distal portion of the osteotomy under the hea , 
is associated with a short neck, as the operation and union between the head and the 
may result in a very marked restriction ol motion of the osteotomy may not occur. | 

of the hip joint, even though the bone grafting difUculties may well be obviated by the 
operation may be successful. ment of the Leadbetter ccrvical-axial open ■ 

Fortunately, by far the largest proportion of Loss of joint motion. Tliis may be 
instances of ununited fractures of the femoral fact that the ununited head may not hav 
neck are those in which the head is viable, and on viable, or to the fact that there may na'^ 
which there is a small portion of the neck attached, early aseptic necrosis, or that osteoartnn ^ 
In this group, the selection lies between the dowell not have been detected. In 
bone grafting openation designc<l to restore ana- striction of motion may result. The os 
tomical and physiological relation, and the appears to stimulate 

osteotomy employing either the original Lorenz joint proper, and osteosynthesis in 

or Schanz procedures, or the MeJIurray type of It has been the writer’s experien 
operation with the further improvement as rccom- some patients on whom an jjiown 

mended by Leadbetter. AH of these procedures performed, and the ununited j-gnogra®^ 
require immobilization of the operated hip by qut^tionable viability’, later r ^^6 ^ jgnsity 
means of the application of a hip spica. showed definite improvement m ^ union, 

Despite the fact that a gre.it many very satis- of the femoral head, w’lth ^ 
factory results h.ivc been reported following the probably the result of revascular 
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3. A, An unumted fracture of the femoral neck of ate degree of abduction. C, Ten weeks after osteotomy the 
14 months duration in a patient 65 years of age. B, Four firm and stable position is noteworthy. The patient is 
weeks afte* operation. Note the high level of the ostcoto* bearing weight at this lime. (Leadbetter, G. W., J. Bone 
my, the valgus position with positive thrust, and the moder. Surg., 1944, a6: 713.) 

The fibrous union between the surfaces of the internal fixation in order to prevent slipping, 
unumted fracture has become so dense that the which he states may occur even in a properly 
uagments have not become separated, thus pre- applied hip spica. The high oblique osteotomy is 
venting direct contact between the distal oste- the procedure of choice of most orthopedic sur- 

olomy surface and the proximal fragment of the geons; consequently this operation has been per- 

neck and head. This dilTiculty in separating the formed on a great many individuals, and the hip 
fragments has been clearly demonstrated in the spica has not been in any way detrimental to the 
cervicoaxial procedure of Leadbetter, and must patient’s welfare. The operation is so designed 
pc considered an extremely important advantage that the hip spica does not cause any strain upon 
in the open operation. It has been proved that the knee joint capsule. In addition, this cast 
theearlierlhe osteotomy has been performed after rarely remains applied for longer than a 6 weeks’ 
the nonunion has been established, the better the period, and in many instances only 4 weeks, so 
end results have been, because of less dense that there is very little opportunity for any ill 
iibrous union. There is another distinct ad- effects to result from its application, either as a 

vantage in performing the osteotomy early, and debilitating factor, or as a cause of j'oint stiffness, 

that is that less shortening may have resulted, so particularly to the knee joint. 

^ osteotomy may be done at a higher level. It is needless to say that the application of any 

Blount lays considerable emphasis on the fact t3q)e of internal fixation following an osteotomy 
that the application of a hip spica cast constitutes entails e.xtensive operative technique which can- 

^ direct hardship to the patient, and recommends not help but be shocking to those unfortunate 

hxation of the osteotomized fragments by means individuals who, in most instances, are not only 
ot a blade-plate. He also calls attention to the of advanced age, but have become debilitated 
^act ^ that there is resultant stiffness of joints, because of a long period of disability, 

particularly of the knee joint, following immobi- We must not lose sight of the fact that this 

. ^tion in a hip spica cast. In his opinion, it is type of operation, in addition to its very com- 
•raportant to fix the osteotomized fragments by plicated operative technique, involves the use of 
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tn'l 0, Antfrot<r>i(pfim tmi Utetsl v»»» tif i ywf'i Juatioft. Tfce TrenJcirebarj: u’sn »i» fwsti'f 
nghl hipihuw «n ununitnl jfa<turcof (fie (emoral n«k of on theHsht inj co thf Wt* 

a blaiJc'platc, which nec«siiatw, in adcJtlion, the ha3 statciJ lhal internal fixation is conssJ^ 
insertion of a number of bone screws. All Ihe.-'e nectSMr>' to maintain the ^iiion of the wi* 
obviously constitute the application of a number ments of the femur following osirotorn>'j S“ 
of foreign boclies which are ^tcnlially productive thereby prevent slipping. This might well m 
of postoperative infection. On the other hand, the true for any type of low osteotomy, partjwlafty 
high oblique osteotomy is a simple procedure tlieScJianao5teotomy,lut<5oesnolp«'i“'^^l 
which can be performer! in a ver)' short time, high type of osteotomy. Itiseitremeiy^^ 
with minima! tissue trauma any consequent the osteotomy fragments alter their position 
hemorrhage, nml there is no ensuing shock even the distal portion has been adcnuately 
after the application of the hip spica. Tlic same under thelicad, and if there is malalignmen to • 
may be sani of the Ixadbcttcr operation, svhicli fragments, this condition roust be asen 
also can lie carried out rapidly, with minimal faulty' operative techaiquc- I" 
tissue trauma and hemorrhage, and no shock. opinion, the only contraindication to a 
In the opinion of the writer, there b another following an osteotomy would in ttie 
contraindication to any type of internal fixation on individual with an arthritic 
following an osteotomy. It has been frequently impending ankylosis, or in whom ^ in 

observed that the dbtal portion of the osteotomy may result from prolonged 
b apt to wander farther inward under Che head whicJi instance a blade-plate may be * 
and pro.ximal portion of the neck a few daj's after In comparing the higri w ith the low 
the osteotomy has been performed, dunng the it is obscr\'cd lhal some be* 

process of absorption of the osteotomy surfaces Schanz osteotomy to the high. 
preliminary to ostcogcncsb. This is due to the lieves there arc definite 

pull of the muscle attachments to the lesser of the low osteotomy as ^omm cl 

trochanter, and constitutes a decided advantage i. There is nccess.snly a pf a 

in that the distal portion of the osteotomy rests length because it entails the e. 

further under the head and thereby contributes shaped portion of the femur. cpnscqu<"*^f 

to a more adequate weight-bearing alignment. a. It requires a 8^^'” *T -pJ {,elow tbe 

This obviously cannot occur when the fragments a longer lever arm uotn .. . addition^ 

have been locked by internal fixation. Blount angle. These features co 
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Hb. 4 C and D, Anteroposterior and lateral views of 
risht hip I jxar after osteotomy with blade-plate fiaation. 
(In recent cases an additional screw has Ivcn nseil in the 
proximal frapnent.) The patient began to walk with 
cnilches S da>-s alltr the oi^ration, antJ til the hovjnial 
on the twelfth day. Full weight bearing was ix)*«ilile in 8 
weeks. He returned to farm work in t4 weeks The 
Trendelenburg sign was negativT. (Illount, W. I*. J.Bcnt 
nntuunriHf ^urg., 1943, *5: jip.) 


shortening. Rccausc of the location of the oste- 
otomy it is more dinicult to maintain the oste- 
otomy fragments in position, and for this reason 
some form of internal fixation is c.sscntial. 

3. Ilecausc of the fact that there is a greater 
snjle at the site of the osteotomy, greater ob- 
hquity in the iveighl-bcaring line of the lower 
Mtremity, with a greater incidence of knock-knee 
oclotroity, must ensue. The knock-knee de- 
formity also occurs in some instances in which the 
nigh osteotomy has been performed, but not as 
trcqucntly as in the low osteotomy. In some in- 
stances supracondylar osteotomies have had to 
w jicrformcd secondarily in order to correct the 
knock-knee deformity. 

SUilM.VEY 

All individuals with ununited fracture of the 
neck of the femur may be <lividcd into two 
groups, and the choice of operative procedure 
j-rpends upon the group in whidi the patient may 
U"'* thov: p.aticnts in whom the un- 

'nued head has undergone aseptic necrosis or 
arthritis; and (2) tliov; patients in 
the head Ls viable and in whom there is a 
• “•nant of the neck att.ached to the head. 


For the first group, the surgeon has a choice of 
performing an arthrodesis of the hip ioinl, as 
recommended by Gill, or of performing tlie re- 
construction operation, as described by Wliitman 
and Colonna. For the second group, in whicli 
the head is viable, the condition may be relieved 
by the Albec bone grafting operation, or a nuMli- 
fication of this procedure by the insertion of in- 
ternal fixation in addition to the bone graft. 
Tlic alternative is to perform one of the various 
types of osteotomies that have l>ccn recom- 
mended. The liigh obhrjuc osicotoniv has proved 
to be by far the most satisfactory ancf the simplest 
procedure to carr>’ out; and the Ix.idl>cttcr 
ccrv’ical-axial osteotomy h.as greatly simplified 
the operative procedure and has completely 
eliminated the so-callcd '‘blindness” in the se- 
lection of the site of the osteotomy. T}'.c blade- 
plate fixation of the osteotomy fragments entails 
an extensive o|xrrativc procedure no lcv.s s!iockir4r 
and difiicuU lh.an the Iwnc grafti.ng tyfx: of 
correction. The application of llic hip spica cast 
following an osteotomy results in no <li:Tlculties 
to the miicnt, as it rem-aiivs applini for a nnxi- 
mum of 6 weeks and the jviticnt m.\v In* movrl 
the day following the ojKratiun. It may convti- 
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tutc a contraindication in a patient with an arth- 
ritic knee, in which instance the application of 
internal fixation, such as a blade-plate, may be 
preferable. 

The criterion for a rockI end result has l)ccn 
materially altered since the high oblique oste- 
otomy. Whereas, in the early cases, stable weight- 
bearing of the hip was considered a good result, 
now the objective is healing of the nonunion to- 
gether with the osteotomy surfaces, and iviinless 
adequate joint motion, \Yith a minimum of 
shortening. 
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SURGERY OF THE 


HEAD 

Dandy, W. E.; Arteriovenous Aneurysms o( the 
Scalpand Face. /lrcA.5urj., 1946, ja: 1 . 

Although between aoo and 30Q ancurj’sms of the 
»calp and face have been reported, they are ^•eIy rare 
in the experience of the individual surgeon. Those 
occurring in the scalp and face arc more common 
than Iho'c arising elsewhere in the integument. Nine 
eases are rcjKirtcd here, including 1 from the clinic of 
Blalock. Six of the 9 cases reported belong to a rare 
group in which the primary' arteriovenous aneurysm 
was in the dura and the extracranial aneurysm arose 
from numerous perforations of the bone from branch- 
es of the dural aneurysm. Five of these cases also 
prf<cnted intracerebral aneurysms, as was demon- 
strated by a right homonymous hemianopsia; the 
intracerebral aneurysm, in turn, was connected svith 
the middle meningeal arteries, and these were re- 
garded as the point of origin. 

The 9 eases were opcratc<l on and full case reports 
arc appended with diagrams and illustrations to aid 
in the understanding of the underlying mechanisms. 
Only t ease was considered to be of traumatic origin, 
the others being regarded as congenital. It was clear- 
ly shown in 7 cases that the arteriovenous ancury'sm 
of the scalp derived its arterial component from the 
middle meningeal artery corning through the skull. 
Th«c ca<c5 can be divided into two groups: (i) in 
which the preformed genuine arteries come through 
thcskuH and enter n primary congenital angiomatous 
maM,and (3) in which numerous thin-walled vessels 
pcnciritc the skuU anvl form an arteriovenous b«l 
Without a prima^’ angiomatous ma<s in the scalp. 
Both t>7>cs are likely to derive a bilateral arterial 
supply from the middle meningeal arteries. In all but 
J ca'.fs the aneurysm was in the paricto-occipilal 
legion. In 5 ca«.cs the tight and left mi<ldlc meningeal 
arteries werealxiut equally enlarged, and the hemian- 
vphe defect was always unilateral. This w.as taken 
to indicate that the intracerebral aneurysm was uni- 
utcnl iht intracerebral legion was partly ex- 
ivwed at operation in only 3 cases. The sire of the 
frtracranial aneurysm was bclic%'cd to be inversely 
prypofiional to the intracranial. 

Headaches, dizziness, noises in the head, and a 
pulsaiing mass were the reasons for which the jpa- 
wnt* presented themselves for medical attention. 

4 had coornibions but these do not nece<»arily 
*ignsiy intracranial extension of the aneurysm be- 
tause other Congenital k'ions niav be present ami 
'■‘’''tflbutory. 

1 r.c author then summarires the various mrlho«!s 
treatment, ll is jai<! to l>e doubtful 
hetl er bgation of any of the liTge arteties in the 


HEAD AND NECK 

neck can produce anything but temporary imjirovc- 
ment. The exception is, of course, in the aneurysm"; 
of the eyelid and face in which ligation of the interna! 
and external carotid arteries on the affected side is 
indicated. Ligation of the scalp vessels is useless. The 
intracerebral aneurysm cannot be adequately man- 
aged. It is recommended that one or both middle 
meningeal arteries be tied and that the scalp lesion 
be attacked directly. Bone flap operations arc abso- 
lutely contraindicated on account of profuse bleed 
ing from enormous I'cssels. Removal of bone can be 
accomplished only piece by piece with the l>one 
biters and the immediate application of large quanti- 
ties of bone wax. Most of the patients were ver> 
much relieved following extirpation. There were mi 
deaths. 

This comprehensive article is one of the last of 
Dandy’s voluminous anti far reaching contributions 
to the surgical liltraturc before his untimely recent 
death. Antics Vcr RBUccnr.N, M.P. 

Dlngman, R. D.: Ankylosis of the Temporoman- 
dlhulnr Joint. Am , 1946, 31" no. 

The author presents a rfsum^ of the incidence, 
effects, and pathology of Icmporomantlibular joint 
ankylosis. The disease itself is quite amrnalile lo 
surgcr>% but if it is allnwctl to go untreated, it inter- 
feres with mastication and nutrition, prevent.s prof>cr 
oral hygiene, and precludes the po<sihility of proper 
dental core. In children it leads to in.ildcvc}opment 
of the mandible with attendant speech ilefccls. Oc- 
casionally such disease will have serious con‘c- 
qutnccs in that an acute surgical disease of the 
mouth or esophagus will be comparatively in.sccrs- 
sible. 

Thcsiisrascis more common in males. It occurs at 
any age, although usually in a younger indiviiiu.il 
and more commonly on only one side. I’atholog- 
ically, true tcmimromandibular ankylosis is an inir.i' 
articular disease which commonly follows trauma or 
infection. This disease may also be simubitnl by a 
false ankylosis tluc perhaps to scar contracturrs 
around the region of the joint. Iiony tumor, or de- 
lircjscd zygomatic fracture. The pathology is ii«u. 
ally much the same, notwithstanding the tli.'Trrrnt 
ctiolog)'. It consists essentially of destruction of li'.r 
articular surfaces, fibn>s!S of the capsule and Ifga- 
mcnls with subsequent ossification, obliteration of 
the join! cavity, and inint fuation. It may l*e due to 
congenital causes, which in the author’s cxj>'-rirr.ri' 
sfc-ere wry rare, sw rwcbauicil causes, which inclu-!? 
fraclurrs, sli'!r<atior:s, chrome tHte«>.srthfitis, and 
suppurative pnxrs^es m and around the join! (the 
car, jarotid glanil, »Vull. or rr.ar.dibl'-); nr jt ir.si 
the result of a rr.ctastatie inftttUn. 'Ibr sfi*m''s.s is 
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generally made on the basis of a long standing his- 
tory of restricted ability to open the mouth, usually 
dating from some injury or infection. If the disease 
starts in youth, generally there is maldevelopmentof 
the lower jaw with a flatness of the face of the un- 
involved side. There is a shift of the mandible to the 
involved side on opening the mouth and some crepi- 
tation upon palpation over the joint. 

The author suggests anteroposterior and semi- 
lateral stereoscopic x-ray studies. In the treatment 
of these cases surger>' is so uniformly successful that 
it should be resorted to in all cases. 

Dilators, exercisers, or instruments for forceful 
opening arc cither ineffective or useless. 

The author then presents his operative procedure 
which he does under local anesthesia whenever possi- 
ble. He closes the operative wound in layers with 
drainage. Bilateral operation is usually done in two 
stages with a 4 to 6 weeks’ interim. 

lie believes that the insertion of any type of 
foreign material, such as metals, acr>-lics,and hetero- 
grafts, is to be condemned and that the operative 
hematoma will give rise to sufficient fibrous tissue in 
the affected region. Loots T. Bvaks, M.D. 

Incl&n, A., Jr.: The Use of Haynes* MaxIUary Splint 
In a Case of Grafting of the Mandible. (Use de 
la ferula de Hsv-nes en un caso dc injerlo 6$eo del 
maular inferior). Cif. orlop, iraumal., ffabana, 194$. 
13- 133. 

Since March, 1944 external splinting has been used 
in the orthopedic service of the author. The Zimmer 
splint was first used, but, later on, the Haynes 
splints were employed. At present both types are 
used and combined according to the requirements of 
each case. In the case here presented, the Haynes 
splint was used in the reconstruction operation of the 
inferior maxilla by bone grafting; the loss of sub- 
stance was due to a large surgical exercsis of the por- 
tion between the symphysis and the angle, which was 
done elsewhere because of a tumor of the lower Jaw. 
Up to the present time there has been no evidence of 
recurrence or metastasis. 

The Haynes splint is made of screws that arc inlro- 
jiuced in the bones and connecting bars which fix the 
screws and permit a high degree of adaptation in 
various positions. 

In the present case it was decided to employ a 
bone graft 8 cm. long that had been taken from the 
posterior segment of the loth rib. Two screws of the 
splint were introduced into the ascending ramus, 2 
in the costal graft, and 2 in the body of the maxilla 
on the opposite side; all the elements were fixed by 
means of their connecting bars. No internal fixation, 
whatsoever, was used and immobilization _was main- 
tained for 15 weeks; at the end of this time fusion 
was present. 

The Haynes splint has the advantage of per- 
mitting the mastication of soft foods and oral hy- 
giene, both of which are impossible when wires are 
used to fix the inferior maxilla to the superior one. 
Furthermore, when the bone defect is of such extent 


as the one presented, the Haynes splint permits a de- 
gfM of fixation which cannot be obtained and main- 
tained by the ordinary methods of fixation. 

The clinical history of the patient, correspondiiii 
roentgenograms, and details of the operation are 
given. Fixation by wires on the uninvolved side, to 
insure good occlusion, was done before the operation 
A week after the operation the occlusion rvires sere 
removed to permit the mastication of soft foods 
Fifteen weeks postoperatively the splint was removed 
and the graft was firmly fused. The patient has been 
seen recently (165 days postoperatively); he is in 
good condition and ready for a dental prosthesis 
F. F. Risty, M.D. 


EYE 

Stone, L. S.: Return of Vision in Transplaated 
Adult Salamander Eyes after 7 Dajx of Refrig- 
eration. Arch. Ophth., 1946, 35; 135. 

The experimental results of transplanting joemi 
cleated, refrigerated salamander eyes are reported 
GraHs kept at freezing temperatures eventually li^ 
generated: those kept at 8“C. degenerated if t^ 
frigcraled longer than 3 days; and those keptat itoni 
4 to 6®C. were successfully transplanted, with func- 
tional return of vision demonstrable after reiniew- 
tion for 7 days. The corneal tissue was noted W be 
among the best preserved of the transplanted (««*• 
IIUNTEl H Romaine, MD- 


Lyle. T. K.. Cross. A. G.. Simpson, J. F., and 
C. A.: Dacryocystorhinostomy. 

1946, 30: loa. 


Fifty-six cases of dacryocystorhinostomy are k- 

ported, including 34. post-traumatic • V 

classical type of surgical technique 

being modified, however, to include 

which an incomplete e.xciston ,,.|,stcd 

previously been done. Contraindications 

as Wlows of the 

(N.B. This can usually be deterrnmed only 

(b) SStrSon of the inferjor to 

(c) Obstruction of the nasolacrimal duct, 

tuberculosis, malignant neop < 
most of the other causes. 

(d) Atrophic rhinitis. ,Soercent 

Of the cases which were followed P' ^ere 

were completely symptom tree, 13 tb improve- 
™„ch tap^ved, .nd 9 ” 


;troble, G. C„ and Croll, 

netic Foreign Bodies. Am. J. 

151* . ^nfltps fro® 

In the removal of foreign emphasis' 

he eye by the posterior rou e the aui 
I /In to..iiniGfll Domts. , _ ■ 


following technical foreizn body. 

: !°?'-“rd°ded ta tie cl-””-* 


ally when it is im 



SURGERY OF THE HEAD AND NECK 


After preliminary x-ray localization a lead marker 
is attached to the sclera at the point the foreign 
body is believed to lie and portable x-ray apparatus 
is used to confirm the position before an incision is 
made. This somewhat prolongs the operation but 
the very exact localization thus possible prevents a 
lateral drag on the choroid or retina, keeps bleeding 
at a minimum, and reduces the postoperative re- 
action. 

2. Fixation of the globe by scleral silk sutures, one 
on either side of the incision results in complete con- 
trol of the operative area, permits traction on the 
sclera while the incision is made in the sclera, and 
helps to prevent penetration of the choroid. 

3. The sclera is divided layer by layer with a 
cataract knife and after it is penetrated for about 
four-fifths of its thickness a catgut suture is placed 
through each lip for eventual closure of the scleral 
incision. The incision is then completed down to the 
uvea without penetration of the latter. It should be 
about 6 mm. in length. 

4. The hand magnet is placed in contact with the 
uvea_ and the foreign body removed through it. 
Foreign bodies less than 0.5 mm. in size may requite 
that a small nick be made in the uvea to facilitate 
delivery. Larger foreign bodies will pass through 
the uvea without causing a significant tear. 

5. The scleral incision is closed with the catgut 
sutures previously placed in the sclera. 

_ 6. A diathermic barrage is placed around the inci- 
sion but not penetrating the sclera. Surface coagu- 
lation may be substituted. 

Experimental studies were made on fresh hogs’ 
eyes to determine the pull of the magnet on foreign 
bodies placed in the vitreous, and it was found that 
a pats plana approach for these was satisfactory 
when the foreign body lay within the “certain” or 
critical” zone for the size and weight of the foreign 
body. Diagrams are submitted for various sized 
fragments and these are of considerable interest. 

WiLLtAU A. JIaitn, M. D. 

Priedenwflld, J. S., Hughes, \V. F. Jr., and Herr- 
mann, H.: Acid Burns of the Eye. Arch. Ophth., 
*946, 35: g8. 

The authors state that acid burns of tbe eye are 
more benign than alkali bums. Mild bums recover 
regardless of the type of treatment; severe burns 
pused by high concentrations leave opacities, per- 
foration, or symblepharon. Corneal epithelium is 
highly protective against acids and it has a buffering 
capacity for solutions below pil 4.0. Isotonic solu- 
tions of hydrochloric acid, of 0.005 normal concen- 
tration ipH 2.5) or stronger, or exposure to isotonic 
Solutions of citrate-phosphate-borate buffer at pK 
4 5 or below, produced ocular lesions. 

The severity of the lesion in the cornea by acids is 
delated directly to the protein affinity of the anion. 
Anions, which have a high protein affinity and pro- 
tein precipitating ability, produce corneal lesions at a 
higher than anions with low protein affinity, but 
these large anions (with high protein precipitating 


ability) penetrate poorly through the corneal epithe- 
lium and diffuse poorly into the stroma. Such 
precipitation and denaturation of the proteins of the 
cornea a^unt for the clinical and pathological 
characteristics of acid burns of the cornea 

Joshua Zuckeruajj, M. D. 

Curler, N. L.: A Basket Type Implant for Use after 
Enucleation. Arch. Ophih., 1946, 35: 71. 

A basket type of Incite was inserted into Tenon’s 
capsule in 50 cases of enucleation of the eyeball. 

It is the accepted opinion that a more adequately 
filled socket and a better functioning stump are 
obtained with any type of implant than without one. 
The basket implant was devised to provide the 
socket with a better grip on the prosthesis which has 
a stud projecting posteriorly, to grip the stump. 

Tbe lucite basket, which is fenestrated to allow 
for the invasion of tissue, measures ii by 15 rnm. 
There are three holes in the bottom, two of which 
are for sutures. A lucite button, 5 by 8 mm., with 
0.8 mm. holes, is used to tie the sutures through. 
Three double armed sutures of different colors are 
used to permit ready identification: black O nylon, 
blue 00 dermal, and purple coarse dermal sutures. 

After the conjunctiva is dissected from the limbus 
and to the forniccs in all directions, the rectus mus- 
cles are isolated and severed from their insertions. 
The conjunctival opening is enlarged nasally and 
temporally about 2 mm., to permit passage of the 
globe. The globe is grasped with fixation forceps at 
the tendon of the internal rectus muscle, the nerve 
is cut, and the prolapsed globe is freed from the 
oblique muscles and removed. 

The basket is then placed in Tenon’s capsule and 
sewed into place by sutures through Tenon's capsule 
and the conjunctiva. 

No attention at all is directed to the re-attachment 
of the muscles. 

Mattress sutures, when pulled up, cause a double 
imbrication, or folding of Tenon’s capsule and the 
conjunctiva. AU the sutures are carried through a 
lucite stud. 

In the prosthesis, the stud is adjusted to fit into 
the depression, and the base around this stud is cut 
away to allow the edge of the basket to come forward 
when the socket is turned. 

It is believed that this new type of prosthesis per- 
mits more instantaneous movement and a wider 
range of action. Joshua Zuckerman, M. T>. 

Cassady, J. V.: Uveal Blastomycosis. Arch. Ophth., 
*946. 35: 84. 

The author reports a case of blastomycosis of the 
uvea. He points out that there arc two types of 
blastomycosis, cutaneous and systemic, and that the 
systemic type is fatal in 90 per cent of cases. 

In differential diagnosis, the following diseases 
must be excluded: tuberculosis, coccidioidal granu- 
loma, syphilis, sporotrichosis, and bromide or iodine 
rash. Pathologically, the picture resembles tuber- 
culosis, including the presence of giant cells, but the 
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double-contoured bodies of blastomycosis arc found 
in sections of the tissue. 

A white male, 64 years of age, presented poly- 
arthritis and discoid, discrete, scaly, elevated lesions 
of the skin, and severe pain in his right eye. There 
was a yellowish, tuberclelike nodule in the iris, and 
total posterior synechiae. 

The Mantoux test was negative in a i to 1,000 
dilution. Roentgenograms of bones revealed irregu- 
lar areas of destruction (without reaction of the bone 
around the lesions) and scattered areas of consolida- 
tion in both lungs. 

Histological examination revealed a dense, opaque 
lesion of the ciliary body and the filtration angle, 
exudate in the anterior Camber, anterior and pos- 
terior synechiae, and atrophy of the iris. Tubercles 
were seen in the deep corneal lamellae and around 
the canal of Schlemm. Double-contoured bodies 
were present throughout the mass and in the giant 
cells. The pathological diagnosis was blastomycotic 
iridocyclitis, cataract, and secondary glaucoma. 

From this case of endogenous blastomycosis 
(Gilchrist’s disease), and from other cases repotted 
in the literature, Cassady concludes that metastatic 
uveitis associated with systemic blastomycosis is not 
rare. He suggests that if the eye is involved during 
the course of a fungus infection, the plasmoid intra- 
ocular fluid should be withdrawn for cytologic 
examination and culture. 

Joshua ZucexauAN, M. D. 

Mann, I.: The Intraocular Use of Penicillin. Bril. 

J. Ophik., 1946,30: 134. 

The study of the effect of injecting solutions of 
penicillin (e.15 c.c. of a solution containing from 
3,000 to 10,000 units per cubic centimeter) into the 
anterior chamber of the rabbit’s eye yielded some 
Interesting results. The pK of the solutions was 6.$ 
and all of these solutions were made up in normal 
saline solution. Almost immediately a coagulum 
formed on the surface of the iris, which began to 
shrink in about an hour and tended to disappear in 
about 4 hours. Corneal edema, conjunctival injec- 
tion, and cells in the aqueous were noted. Most of 
this reactive aseptic anterior uveitis cleared up in 3 
days, but i case did not show recovery for 24 days. 
It is believed that most of the reaction is due to im- 
purities in the preparation available commercially; 
but a slight reaction was obtained when a pure 
sodium penicillinate was used. 

In 9 rabbits 1,000 units of penicillin (0.1 c.c.) were 
injected into the vitreous. This was followed by an 
immediate localized opacity in the vitreous. From 
S to 7 days after the injection a severe exudative 
retinochoroiditis ensued. There was retinal and 
choroidal edema and exudate, edema of the papilla, 
and pronounced vascular changes with hemorrhage. 
After the seventh day all eyes but i appeared to be 
blind, with loss of reaction to light. Between the 
second and third week new vessels appeared from the 
optic disc and the picture of retinitis proliferans de- 
veloped. This was combined with complete retinal 


and optic atrophy. Subsequently a degtntntiv? 
intis and, in some cases, cataract appeared His. 
to!ogical_ study of these eyes revealed a cocple.* 
neuroretinal degeneration followed by fibre^u 
accompanied by thickening and fibrosis of ihf cia- 
roid. Further studies were made with pnciio!) 
pure sodium penicillinate. Much less was (oacd a 
the way of chorioretinal reaction, and all of tiw 
eyes showed normal fundi in 3 weeks. Therefore.!! 
appears that the serious results of injecting pcniciHj 
into the vitreous of rabbits are due not to the s-.b- 
stance itself but to the impurities wldch areisKci- 
ated with it. 

After corroborating the fact that the intravenous 
injection of penicillin did not result in a high enougH 
concentration in the aqueous to be beneficial in in- 
fections of the aqueous or vitreous, a study »is 
made on the persistence of penicillin injected into tie 
aqueous and vitreous of normal and inflamed rabbit 
eyes. The material was not retained in the aqueous 
in sufficient strength to be effective more thai 6 
hours. While it disappears from the vitreous Irts 
rapidly, the destructive changes in the eye from m- 
jections into the vitreous are so severe that it would 
seem an unsuitable method. There was m esidesct 
that the inflamed eyes retained the pemcilun longet 
than the normal eyes. 


Twenty-nine human eyes with perforating inju^ 
■ ■ ? the intraocular injection el peaioi- 


were treated by luc uiwav-— . . . 

lio. They were all eyes which would have been in- 
evitably lost without such treatment. Eleseaen 
eyes were lost in spite of the P«piC“lin thenpyi 9 
healed but were blind, 1 eye healed with a catara , 
regained 6/36 vision, and r had 
remaining eyes, 4 recovered, 1 eye bad * 
melanoma, and i was removed because oj^p^ 


It is believed Itom this etP'*'!" A*' 

- icillmateiust&iimsev'w; 


ocular injections of pemcillinare "V; irf«. 

injured or infected eyes, Jindtir 

tion is confined to the anterior part of th ) 


WiLUAiiA.Mew,M.P- 


rs. T. C.: PenlcUlln and VItandn 

iIvnoBvon Ulcer, 


Summers, V... , 

Treatment of Hypopyon Ulcer, i 
1946, 30; lap. . , •. 

Nine cases of hypopyon ulcer 
dUin locally and vitamin Uare jepo 

The author has long been ‘f j cl S» 

vitamin C given intravenously “ ^ bis iM- 

ragm. The use of_ penicillin mth 

pressed him as being very' ^ oM 
units per cubic centimeter “ ,n,i every ihrre 
was instilled hourly during ^ j,f at, diathcr- 
hours at night. In addition, at p • 
my, and vitamin C were . irritatio-i 

The penicillin is apt to cans 1 ; 

prolonged use and may of all corc^ 

is suggested thst oi lie 

ulceisisnotnecessaiy.butcutelug 

fore the instiUaUou of peoie>““ ' 
tageous. 
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■ The author has the impression that the combined 
use of vitamin C and penicillin is more cffeclive than 
the use of cither alone, although no statistical evi- 
dence of this is presented. 

WiLUAU A. Mann, M.D. 

Prendergast, J. J.: Congenital Cataract and Other 
Anomalies following Rubella in the Mother 
during Pregnancy; a California Survey. Arch. 
Ophlk, Chic., 1946, 35:39. 

A survey is reported among Californian obstetri- 
cians, pediatricians, and ophthalmologists, of con- 
genital defects in infants bom to mothers who have 
had rubella during the first 3 months of pregnancy. 
It is suggested that transplacental transmission of 
the virus infection arrests the development of em- 
bryological structures in the whole body, and espe- 
cially in the more important organs such as the eye 
and the heart, in which organs a high incidence of 
anomalies is reported. Hunter H. Rouaine, M.D. 

EAR 

Korkls, F. B.: Effect of Blast on the Human Ear. 
Bril. il.J., 1946, i; 198. 

^ An outline of an Array otologist's views on the in- 
cidence, etiology, and types of blast injuries to the 
ears is given. 

^ The high percentage of associated cochlear trauma 
JQ blast ruptures is stressed. 

Infection after rupture occurs in approximately 
half of the cases, and usually begins within 4 days of 
the injury, 

A half-yearly otological examination of soldiers to 
determine the presence or absence of blast deafness 
is indicated. 

The prognosis is doubtful and should be guarded. 
Residual deafness may remain. 

Routine audiometry upon demobilization is ad- 
■^ocated. John F. Delph, M.D, 

LlntUay, J. R.; Histological Observations on the 
Healing of Labyrinthine Fistulas in Monfeeys. 
Arch. OloJar., Chic., 1946, 43; 37. 

The results which are now available from the first 
half of this series of fenestration operations on 
monkeys seem to warrant the following interpreta- 
tions regarding the regeneration of bone at the fistu- 
la: 

The fistula in the bony semicircular canal always 
Closes by formation of new bone unless certain 
“Insures are carried out.’ 

The regeneration of bone occurs rapidly from the 
penosteal layer and more slowly from the endosteal 
surface of the capsule. Complete closure may occur 
irom either or both layers. 

Attempts to prevent regeneration of the periosteal 
hone have resulted as follows: 

I. The use of a cutaneous flap reflected from the 
posterior wall of the external auditory meatus with- 
of the annulus tympanicus was not suc- 
cesstul. The situation of the fistula in a concavity 


tends to prevent close contact with the covering flap 
throughout the healing period. 

3. Thiersch grafts of hair bearing skin were fre- 
quently successful in preventing closure for several 
months, but proved to be unsatisfactory because of 
occasional degeneration and because of the presence 
of hair fragments beneath the graft, which stimu- 
lated the formation of callus and eventual closure. 

3. Conjunctival grafts were used with a sufficient 
degree of success to warrant further laboratory in- 
vestigation. 

4. The use of a tympanomeatal flap according to 
the Lempert technique has given the best results, as 
indicated by the response to the test for fistula. A 
further report on this series, as well as on the use of a 
cartilaginous stopple, will be possible when histo- 
logical preparations are finished. 

A factor predisposing to success in the application 
of any covering graft or flap is the location of the 
fistula on a convex surface rather than in a localized 
concavity. Such a site may be obtained slightly 
distal to the ampulla when the posterior bony wall 
of the external auditory meatus and the rim of the 
annulus tympanicus are adequately removed. 

The evidence^ suggests that any fistula remains 
open only by virtue of the union which occurs be- 
tween the membranous labyrinth and the covering 
flap to the exclusion of the osteogenic tissue. The 
perilymphatic space always becomes separated from 
the covering flap, cither by a layer of new bone or by 
the membranous labyrin^. Measures necessary to 
permit fibrous union between the membranous 
labyrinth and the covering flap have been shown to 
be: 

1. Complete removal of bone fragments and en- 
dosteum from the fistula. 

2. Preservation of the normal contour and posi- 
tion of the membranous canal, so that it makes 
uninterrupted contact with the covering flap. 

Failure in union was commonly caused by allowing 
the bone fragments to slip between the bone and the 
endosteum or between the endosteum and the mem- 
branous canal, and by injuring or rupturing the 
membranous canal so that it became depressed or 
displaced. John F. Dclph, M.D. 

Glattf M. A.: Xanthoma or Lipoid Granuloma of 
the Temporal Bone fHand-Chrlstian-SchuIIer 
Syndrome). Arch. Otolor., Chic., 1946, 43: iro. 

A case of xanthoma or lipoid granuloma occurring 
in the temporal bone of a 36 year old Jewish male is 
reported. Symptoms of headache In the left tem- 
poral region, weakness, giddiness, and tinnitus and 
impaired hearing on the left side came on gradually 
over a s months’ period. The patient’s past history 
was negative except for a healed pulmonary tuber- 
culosis occurring 9 years earlier. 

I^cal examination disclosed redness and bulging 
of the superior portions of the tympanic membrane 
and of the anterosuperior wall of the external audi- 
tory canal. Conduction deafness of mild degree was 
present in the afiecled ear and x-rays showed an 
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area of destruction of the upper border of the ex- 
ternal auditory canal and the anterior contour of the 
petrous bone. 

At operation 3 months later a Rrecnish-brown se- 
questrum was removed and with it the underlying 
necrotic dura. The bone surrounding the affected 
area was irregular and densely sclerotic. Recovery 
was uneventful. Healing occurred without suppura- 
tion. 

Histological studies showed large endothelial cells 
with distinct borders, relatively small vesicular nu- 
clei, and foamy cytoplasm with multinuclear giant 
cells characteristic of xanthoma or lipoid granuloma. 

The relation of this solitary xanthoma to the mul- 
tiple lesions sometimes found in the skull, which may 
be associated with the Hand-Christian-Schuller syn- 
drome, are discussed. In the presence of a solitary 
lesion with indefinite borders on x-ray examination, 
the finding of xanthoma cells in the tissues is neces- 
sary for this diagnosis. John R. Lindsay, M.D. 

Jones, B. S.: Reflections on the Radical Mastoid 
Operation. J. Lar. Oiol., Lond., 1945. *33- 

This article deals with the author’s experiences in 
obtaining complete and permanent resolution of the 
discharge after a radical mastoid operation has been 
performed. He believes there is no reason why every 
patient undergoing a radical mastoid operation 
should not be freed from any discharge. His ex- 
periences are discussed at some length. 

Noah D, Fabricant, M.D. 

MOUTH 

Desairc, P.i Tumors of the Sublingual Glands (Les 
tumours de la sublinguale). Ret. beige se. med., 1942, 

14: 178- 

Tumors of the sublingual glands are rare. The 
Anti-Cancer Center of the University of Liege has, 
since 1925, received only i report of such a case. 

The patient was a man 46 years old. His father 
died of cancer, probably of the digestive tract. The 
patient had had pneumonia in 1920. About 5 weeks 
prior to the first examination, he noticed an indolent 
oblong swelling in the floor of the oral cavity ; theswell- 
ing appeared to grow rather fast. Examination re- 
vealed an oblong tumor measuring 3 by 2 cm. on the 
right side in the floor of the oral cavity, extending 
from the lingual frenulum toward the second molar. 
The mucous membrane was elevated and the tumor 
was found to be slightly adherent to the underlying 
muscles. Palpation of the right submaxillary region 
revealed no adenopathy. Diagnosis of a probable 
mixed tumor of the sublingual gland was made, and 
excision under local anesthesia was performed and 
followed by radium treatment. Histologic examina- 
tion revealed an epithelioma of the salivary gland of 
cylindromatous type. No evidence of lymph gland 
metastasis was found. There was no evidence of re- 
currence for 6 years. 

The author found only 17 cases, of sublingual tu- 
mors reported in the literature, 14 of which were 


classified as mixed tumors. Six of the'c 14 fiio 
shois’cd local recurrence after surgical excision and 
in a of these pleuropulmonary mctastascs aio dt" 
veloped. 

It is impossible, by histological examination, In 
differentiate tumors with a benign clinical cpcrv: 
from those with very malignant manifesiitio-<, 
therefore all tumors of the sublingual gland shoulJbc 
considered malignant. Arthur J. Lrssri, il D 


Wetas, L. R.; The Control of Bone FragmfBMlfl 
Maxillofacial Surgery. /. Orel Jur;, 1945,3:1;!. 

The control of bone fragments in the treatoeet of 
fractures of the facial bones is vital. The success cf 
all fracture treatment depends greatly on slihlij 
and immobilization. 

Reduction and immobilization should be attaitd 
by means of the most conservative methods 
for favorable results. There are many methods cf 
fracture reduction and fixation, some having better 
results in the hands of certain men than in the hi:6 
of others. ^'arJous methods may be combined and 

employed together for good end results. 

The head bandage has a definite y 

or emergency treatment. It affords stabilizaUoa w 
a degree, and gives the patient a sense of ^ . 
a feeling that something is being done, although it 8 
replaced by other treatment later. , 

The use of wire interdentally around the necu w 
teeth is perhaps the oldest method 
fixation. Many methods of wire siabiliMtioa h 
been offered, each with Its own merits and its pi»«. 
The Gilmer type is one of the oldest of J’J 
wiring techniques. From it have 
present day wire fixation jj, 

upper Jaw or the lower jaw is M 

opponent. The Eby-Ivy type of fixation, . 
type, and the Stout continuous wire 
the same principles, the uiirv 

produce lugs or loops by _.ij i, 

immobilization may be 

direct fragment fixation. The jnj toc- 

offers a maximum number of 
tion loops and eliminates sharp projecting lugs on 
buccal surfaces of the teeth. . jv, 

The advantages of using reduetkn. 

Interdental splint arc: ilme coMuni'l 

elimination of |?V"f^sIve time 


ing between the time of injur)’ ../ittteeii 

oteon-ulion of th; condm« J 

at all tfmts, to male sore that 
in direct occlusion with 

The gauge of wire ‘ U k 

should not exce«^ 22 , and, P^5^ . ^dditk-u te 
Z 4 or 25, since unduly 

beingdifEculttohandIeandmorepa^^^^^j^^j.j.^ 

on installation, causes a napHIxe c- 

alvcolar bone, irritates ^ gingiriti*- 
necessarily, and creates a wire 1(51 

n,e arch bar attached by ntent 
or by tooth bands w»y he use<l tof 
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Fig. I. Interdental wiring with intermaxillary elastic 
traction; double wiring applied because of case of installa- 
tion and added loop rigidity. 


Another advantage of these arch bars is that they are 
rigid enough to withstand considerable traction and 
distribute an applied force in any direction over a 
greater area of the dental arch than would be pos* 
aible with interdental wiring, the lugs themseWs 
offering more rigidity than the ordinary wire loop. 
The chief disadvantage of arch wires is that their 
position often produces a pressure gingivitis, since it 
IS hard to maintain them rigidly in their original 
position^ unless the connecting wires are placed in 
the beginning upon the greatest constriction of the 
tooth. 

Rubber ligature fixation is the most universally 
indicated and the most adaptable type of fixation. 
It may be used to accomplish reduction through 
traction, as well as stabilization. As soon as it has 
accomplished reduction, its onl)'’ purpose is stabiliza- 
tion, and it should afford just that. Many fibrous 
unions following rubber ligature fixation can be 
attributed to instability, due to the ability of the 
patient to counteract such traction and produce 
movement enough to break down the primary blood 
clot between these fragments. Rubber ligatures in 
all cases of early fracture fixation should be so strong 
that the patient may not counteract their traction 
by voluntary muscular action. 

Displacement of bone fragments when the man- 
dible or maxilla is edentulous may be reduced 
through alveolar wiring of the individual fragments, 
by the extension of wire through the alveolus of one 
fragment to another, and by attachment directly to 
adjacent stable bone, or to a bridging splint or 
appliance. Direct insertion of wire through the 
alveolar process of the maxillae to stabilize an upper 
denture or splint in conjunction with circumferential 
wiring of the mandible over a denture or splint 
generally produces good results in edentulous cases. 

. Intraosseous, intraoral, and extraoral wiring are 
indicated in fracture of the facial bones when it is 



Fig. a. Cast silver mandibular splint with turn buckle 
in lower incisor area to align fragments where there is 
collapse because of bone loss in symphy^s area; screw ex- 
tension to single left molar casting to maintain distal frag- 
ment 

impossible to maintain these fragments by other 
methods. This type of wiring is contraindicated in 
the presence of infection. It is especially applicable 
in fracture of the orbital ridges, mandible, ramus, 
and anteriorend of the malar bone. Intraosseous wir- 
ing of fragments usually should be supplemented by 
added immobilization of some kind, whatever it may 
be, for alone It does not give sufficient support. These 
intraosseous wires may be removed or may remain 
permanently. 

The cemented cast metal cap splint has been used 
extensively, especially in immobilization of compli- 
cated fractures. It is both adaptable and flexible. It 
may be used solely as a stabilizer, or in combination 
as a reducing appliance and space maintainer. 
Numerous connections and appliances may be incor- 
porated in it to produce definite movement of the 
fragments to any extent or angle. 

This type of splint lends itself to the treatment 0/ 
a great many types of fractures. It may be altered 
by both inlraoral and extraoral extensions. Extra- 
oral extensions may be employed by attachment to 



Fig. Adjustable scre^v attachment used to control in- 
ward rotation of fragments; cast silver splint. 
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PERIPHERAt NERVES 

Pe Glrardicr, J.: I-atc Reactions followlnft Nerve 
Suture nith Integral Physiological Restoration 
of the Nerve (Dur die r^flexogine tardif d'une 
cicatrice de suture nerveuse rfussie avec restauration 
physiologique intfgrale du nerf). Lyen ekir,, 194s. 
40; 35- 

A 10 year old girl suffered a deep laceration just 
above the right elbow which severed the radial nerve 
and caused typical radial paralj’sis. The wound was 
treated 4 hours after its occurrence by careful cleans- 
ing and debridement, suture of the nerve ends, and 
primary closure. The arm was immobilized in a 
neutral position for 3 weeks, and after 4^ months 
was functionally as good as the left. 

Four years later, however, symptoms suddenly 
appeared in the right forearm, at first intermittent, 
but later constant. These consisted of paraly’sis, 
paresthesias of the fingers and hand, vasomotor re- 
action of the skin of the hand and fingers, and a ten- 
derness of that part 0! the scar directly over the ncr\'c 
course. Movements of the right hand were de- 
creased, especially wrist extension and finger flexion, 
and forceful movements were impossible. Finger 
edema was noted. Examination of the scar showed a 
slight swelling directly over the nen-e trunk, and 
pressure at this point caused pain which radiated 
along the posterolateral part of the forearm. 

^ Five months after these symptoms had begun a 
right stellate injection was performed with Im- 
mediate relief of all symptoms. An acetylcholine- 
papaverine mixture was prescribed. Sc%'cral months 
taler, however, the neuroma again became painful 
and vasomotor phenomena reappeared. Soon the 
symptoms became as intense as during the first oc- 
curence. An injection of procaine was made at the 
neuroma site. This resulted in cessation of the 
symptoms but the relief was of short duration. It 
was nece$sar>' to give a stellate ganglion injection 
two more times, but at the time of this report, no 
symptoms had recurred for more than a year. \\Tien 
*nd if they rcapjiear, a perihumcral sympathectomy 
is planned. 

A jiossiblc relation of the reflex vasomotor re- 
actions and other svmptoms to njcnsinialion, since 
the exacerbation of the symptoms began with the 
onset of pulieriy, is suggested. 

C. rarnKaict Krrru:, M.D. 

BRAm AND ITS COVERINGS; CRANIAL 
NERVES 

Munsltm, R. A.; renctrollng Head Woundi. Amm. 

1946, isj- iPo. 

The author reports his experiences with rao eases 
l<netrating wounds of the brain divide*! info 3 
K-o’ijr^ e.n the basis of the tadical situation under 


which tiles were Irratcif. 'I'hem.iterial resulted from 
the Italian camp.aipn an<i is presonfcil in 3 stati-stical 
manner. 

Ninety per cent of the wounds wore caused by 
shell or mortar fragments and only 5 per cent by 
small arms fire. Twelve percent of the patients were 
adnritted in a state of clinical shock, and in 9 of these 
patients the shock vsas attributed to the head wound, 
and in 3, to other associated wounds. Thirty-six jicr 
cent of all the patients had also other wounds of the 
body. Consciousness was prescr\-ed in 7S j>cr cent of 
the patients, although the criteria for consciousness 
is not defined. .Approximately half of the patients 
had a missile within their cianiums upon roentgen 
examination, the other half had only indriven bone 
fragments. In 10 per cent of the patients, the para- 
nasal sinuses were injured. 

Local procaine infiltration alone of the scalp was 
used for debridement and repair in 64 per cent of the 
patients, while intravenous sodium pcntothal was 
used as a sujiplemcntary agent in j 6 per cent. The 
average operating time was i hour and 40 minutes. 

The surgical treatment cowisled of dibridcmcnt 
and excision of the scalp wounds, the making of a 
craniectomy for exposure and debridemrnt of the 
missile tract of a)) bone fragments, necrotic brain 
substancf.and extraneous material. This was accom- 
plished by use of the suction apparatus under direct 
vision. 'Hie author has not hesitated to use an 
exploring finger in Die brain to search for deeply 
indriven bone splinters, a procetjure which Is indis- 
pensable if all bone chips are to be found. Tlic author 
points out that very small metallic mi.sslli's within 
the brain do not present enough hazard of infection 
to ss-arrant the destruction of brain tissue invoKnl 
in their extraction. 

The missile tracts involved one hemisphere in 70 
j>er cent of the cases and both hemispheres in jj per 
cent- Tracts crossing the midlinc resulted in fat.xJity 
twice as often as tho*c confined to one hembphere. 

Karlj' in the camjiaign sulfanilamide was dusted 
into the debrided cerebral wounds but this svas dis- 
continued later. In the last half of the scries, 10,000 
units of iicniciilin were instilled into the clean cere- 
bral cavity before closure of the wound. Tight 
closure of the dura was accomplished in half of the 
cases and fascia lata grafts were rmplojnl when the 
ventricles had been iK-netrafrd. 

The sulfonamides were employed in the post- 
or»crati\-c management for imophylacis against in va- 
si»T infection until pe.nicillin became freely available, 
TTien, 35,000 units were gis-rn intramusrulafly every 
3 hours for 5 da>-s. 

There was an operatise mortality <;f j? p’-f cent. 
Of too soldiers who survjs-ed, io,t were ob'ersrd io 
follow-up ctaminatiyr.s, an unusually goivl rreonJ 
Full neorologieal recovery had t*rcn made b.v m'’ei 
»*I the patients and ifi i>ef cmi ha 1 Im-t-i rriutr.'-d ?<» 



122 


LNTERNATIONAL ABSTRACTS OF SURGERY 


duty status. Eighteen patients required secondary 
craniectomy at the Base Hospitals for various causes, 
8 for late abscess. 

The author’s experiences and conclusions for the 
most part parallel those of other surgeons who have 
treated cranial wounds in the combat zones during 
the war. Lvi Rtser. M. WriNBnfcr*, M. D 

Rand, C. W., and Courvillc, C. B.: llistological 
Changes in the Brain in Cases of Fatal Injury 
to the Head. Alterations in the Nert’e Cells. 
Arch, fteur. psychiat., 1946, 53: 79. 

This article is one of a series dealing with the 
various cytological changes in the brain following 
injury to the head. In the total investigation, the 
authors have been concerned with an explanation, if 
possible, of the residual symptoms which often per- 
sist after head injuries, and with a study of the 
detailed changes in the various parts of the brain. 
They found that a generalized chromatoI>'sis of the 
cortical ganglion cells is the usual response of the 
brain to severe injury They assume this to be the 
histological side of the picture of "commotio cere- 
bri,” or concussion, but they do not insist that such 
changes are necessarily the cause of the change in 
the psychic realm so often seen in such injured per- 
sons. They point out also that "one should not 
attempt to account for temporary loss of conscious- 
ness, with restoration to the normal state in that 
respect within a few hours, on the basis of alterations 
in the nerve cells which persist for at least a month, 
or over." 

Following acute trauma, there is a disturbance in 
the fluid balance of the cerebral tissues, with anatom- 
ical alterations within the cells on that basis alone, 
and it is the cornbinalioti of the effect of the shock 
and edema that produce the cellular alterations so 
consistently seen in the cerebral and cerebellar 
cortex after acute injury. Local, prolonged pressure 
upon the cortex, as in a depressed fracture, may 
produce reversible changes if the pressure is of a 
moderate degree, and consists of a loss of the tigroid 
substance and eccentration of the nucleus. The 
more severe and prolonged pressure results in local 
degeneration, due, most likely, to regional anemia 
rather than to any mechanical eiTcct. Xot unless the 
cortex is actually bruised at the time of depression is 
such an injury accompanied by any marked degree 
of change in the cortical cells. 

A review is made of the im^xrrtant contributions 
to the neuronal changes incident to severe destruc- 
tive lesions of the cortex. These changesarc depend- 
ent not only upon the original shock, but also upon 
circulatory deficiency, such as hemorrhage, edema, 
ischemia, and possibly some local anoxemia. Many 
of these same conditions exist in other pathological 
conditions of the brain, but in the instance of trau- 
matic lesions multiple types of change may be found 
within a single cell. 

The authors have evidence to support several 
conclusions. Cells at the site of traurna may be 
killed immediately or may die after a s-ariable delay. 


according to their degree of direct injur}- id r~j 
imity to the point of greatest force. Cells culsluj 
site of primar}' injur>’ may surs-ive, or ther rir 
after a period of days, gradually die and Uie ct;' 
They may show, therefore, cither Incil or 
effects of injury. They may live to recover fr-i 
such changes as loss of tigroid substance or i-;'=lm 
tion of hematogenous pigment. Too, some cells civ 
survive but remain worthless to the ojp-sa'j 
economy thereafter. Dead and ''crippled "cells eit 
become encrusted with iron (ferrugimtion, "nlri- 
fication”), and are actually mummy cells in rjcii 
state. It is characteristic of the alterations b kI' 
injured by acute trauma that such changes *:• 
multiple within each cell. There may be, in d-e stne 
cell, the so-called ‘ ‘ preservation necrosis of Cajd.’’ 
alterations in the Golgi apparatus, bfiltratica ri 
pigment, pyknosis, edema and vacuo!iration,ische^ 
changes, lipoidal degenerative changes, sepnentiwn 
of the cell and its membrane, and physicochcmuci' 
alterations in the cytoplasm. The tigroid subsUnct 
may undergo profound loss, the neurofibrillae nsr 
show marked disintegration, and the cells may be- 
come muitinucleated. There is one colored plsl* 
with the text which beautifully illustrates t-w 
various possibilities of cellular alteration. 

JoiivMuti'f.M P 


Echtemacht, A. P., and Campbell. 

Anomalies of the Brain; Their Dlajnosli ^ 
Pneumencephalography. Padiofcp. * 


Consenital cysts ol the septum pclIudJca 'J 
the associated structure, the cas-um «fgae. *« ; 
of frequent occurrence and are a!«'a)i 
either by pneumencephalography or by “I*" " , 
finding in the autopsy specimen. Ihe P • - 
literature contains 15 reported 7 

cysts of the septum pcllucidum, amd 5 
IbcauthoTsbringthe total tear. 
found in a total of 96 S^l- 

a high percentage, which suggested that * .v. 

opmcntal anomalies arc frequently omkwW u 
reading of such roentgenograms. 

The cysts which communicate with 
^•cntricular system Ohi* communicat 
ully be artilucusl) uiH ‘^" .1 d- 

shadows in the roentgenoj^ms, ou ^ 

noncommunicaling tj-pe will 3 rr.- 

"negative” shadow and by the 
duce on the surrounding portion of t 
the ventricular shadows. cf 

— • -*7 cases 01 agero- 


The authors report a c«es 


rorpus callosum, a deseiopmv 
oractimes associated with cha 
icllucidum. This makes a toUl oi 
eported to date in the 
The midline dcveloprocoti def«w ^ j 
dated with mental 

ermined origin, and cf r- 

•onditions. There is "o 

wrted cases that sex is a detefiD-m-* 
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age of the patients has varied from the time of birth 
to 73 years. John Martin, M. D. 

Mathewson, W. R.: Meningioma of the Tubercu- 
lum Sellae with Bitemporal Ilemlanopla. Brit. 
J. Ophth., 1946, 30; 91. 

The author presents a case report of a prechiasmal 
meningioma with typical early signs and symptoms 
and progression to partial optic atrophy in both eyes 
before surgical intervention. Associated bitemporal 
hemianopic field changes were found in both eyes, 
being mote marked in the right eye in which central 
vision also was impaired to 6-60. 

The field changes in the preoperativc phase 
progressed typically in the temporal halves supero- 
inferiorily, and in the reverse order postoperatively. 
A method for facilitating the field examination when 
one eye has lost fixation is described, wherein com- 
plementarily colored and green glasses on opposite 
eyes, a correspondingly colored test object, and a 
white fixation light are used. 

Hunter H. Rouaine, M.D. 

List, C. F., and Holt, J. F., and Everett, M. : Lipoma 
of the Corpus Callosum; A Cllnlcopathologlcal 
Study. Am.J. Roentg., 1946, 55: 123. 

The corpus callosum appears to be one of the 
favorite sites of cerebral lipoma. The world's Htera* 
ture contains 30 cases involving the corpus callosum 
among a total of approximately too known examples 
of lipoma of the brain. 

The authors report a case with a complete history, 
neurological examination, electrocephalograph, and 
roentgenograms. This case was operated upon and 
they give the sequence of events following the opera- 
tion. A second case is also described and the autopsy 
findings recorded. 

Even though the clinical symptomatology is not 
pathognomonic, the diagnosis of lipoma of the corpus 
callosum can occasionally be made during life by 
roentgenographic means. The roentgenographic 
signs consist of increased radiolucency of the tumor, 
calcification, demonstration of an expanding mass in 
the anterior part of the corpus callosum, and agenesis 
of the posterior portion of this structure. 

Surgical treatment of lipoma of the corpus callo- 
sum is contraindicated. Paul Merreix, M. D. 

SPINAL CORD AND ITS COVERINGS 

O’Connell, J. E. A.: The Diagnosis of Lumbar Inter- 
vertebral Disc Protrusions. Bril. M.J., 1946, i: 
122. 

Posterior crural, or sciatic, and anterior crural 
pain are familiar symptoms. In the past the com- 
rnonly accepted view has been that such pain results 
from an interstitial neuritis of the sciatic or anterior 
crural nerves, or that it is referred from lesions of the 
muscles, ligaments, and joints of the lower back. 
'Vhjie the patients with milder cases recover wi^ a 
^riety of treatments based on these etiological 
hypotheses, the results of such therapy have been 


disappointing in the more severely affected patients. 
During the last 10 years much light has been shed on 
the etiology of these crural pains by neurosurgeons, 
led by Mixter (Mixter and Barr in 1934, and Mixter 
and Ayer in 1935). 

Evidence has gradually accumulated to suggest 
that, at least when the symptoms are severe, their 
far most common cause is a lumbar intervertebral 
disc protrusion. The presence of anterior crural or 
sciatic pain should therefore immediately suggest the 
possibility that a protrusion of a lumbar interverte- 
bral disc has occurred. This possibility becomes a 
probability if the leg pain is associated with a char- 
acteristic series of physical signs in the lumbar spine 
and affected lower limb. 

A variety of different lesions may occasionally give 
rise to the syndrome under discussion. The author 
points out that a tumor within the spinal canal, 
inflammatory or malignant disease of the spinal 
column, and spondylolisthesis most commonly cause 
the described pain. He discusses the importance of 
a very complete neurological examination and be- 
lieves that in the majority of cases the extent of a 
lumbar intervertebral disc protrusion can be dis- 
covered by clinical examination alone. Roentgeno- 
graphy usually is the only accessory method of 
examination that need be routine. The presence of 
an intervertebral disc protrusion may be revealed by 
narrowing of the intervertebral interval and perhaps 
some localized osteoarthritic change. He discusses 
the use of lumbar puncture with manometry and 
examination of the cerebrospinal fluid as an aid in 
differentiating between neoplasms and protrusion of 
an intervertebral disc. 

The author then considers the indications for 
operation and attempts to give the essential dif- 
ferential points between those lesions which may 
cause pain. He gives the indications for operation, 
three aspects being considered: the severity and 
duration of the symptoms, the severity of the 
neurological signs, and the severity of the tension 
signs. He discusses the examination to bring out 
these features. He stresses that during the neuro- 
logical examination it is well to remember the 
anatomy and distribution of the nerves so that one 
is able to localize the intervertebral disc protrusion 
and operate at the proper level. 

The author states that he bases his observations 
upon the clinical and operative findings in a personal 
series of more than x 20 proved cases of lumbar intcr- 
vertebraldisc protrusion. Paul Merrell, M. D. 

White, J. C., and Peterson, T. H.: Lumbar Herni- 
ations of the Intervertebral Discs; the Value of 
Surgical Removal for Naval Personnel. Occup. 
i[., 1946, i: 145. 

Although excision of protruding intervertebral 
discs should give relief to patients presenting low 
backache and sciatica, and no additional weakness 
of the lumbosacral region, such is not always the 
result. A review of the literature covering 957 cases 
reveals that the results were classed as from excellent 
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to good in 67 .5S per cent, as improved in 17.08 per 
cent, and as unsatisfactory in 15.33 P«r cent. This 
discrepancy is attributed to changes in the spinal 
ligaments, articular facets, and laminas which are 
overlooked even in a careful survey during operation. 
Relatively few articles concerned with the surgical 
result of this condition among military personnel 
have been published. The authors present 39 naval 
patients operated on with the removal o( a definitely 
herniated disc. Only those who failed to respond to 
conservative orthopedic management after a month 
were submitted to surgery. Besides the neurological 
signs of root compression, a definite filling defect in 
the pantopaque spinogram was found in all but 2 of 
the patients. One hundred and one patients with a 
clinical suggestion of prolapsed intervertebral disc 
were examined by this method and 56 were returned 
for nonoperative treatment in the absence of any 
projection or root sheath filling defect. Two patients 
were operated upon after normal spinograms were 
observed because of their definite symptoms, ele- 
vated spinal protein, signs of root compression, and 
failure to respond to conservative orthopedic man- 
agement. A disc herniation was present in botb. 

The surgical technique was constant for aU opera- 
tions. Subarachnoid block was the type of anesthesia 
used. After removal of the muscle from three spinous 
processes, little or no bone was removed from the 
contiguous laminas, but extradural removal of the 
herniated fibrocactilage mass was done. The inter- 
space was then curetted to collect fragments which 
might subsequently become loose. In each case the 
adjacent vertebrae were tested for mobility, and the 
exposed ligaments and articulations were examined 
for evidence of trauma or malformation, but only one 
primary spinal fusion was necessitated because of 
such findings. Postoperative convalescence permitted 
these men to void while standing on the evening 
after operation and they were encouraged to sit and 
move about the next day. Generally in less than 2 
weeks, with daily sitting up exercises, these patients 
were ambulatory. Between i and 4. months post- 
operatively they were discharged to limited or full 
duty. The ages of the patients varied from 20 to 54 
years. Two instances of postoperative sepsis were 
present but they were not of major import. Some of 
llie patients required catheterization for brief 
periods. One patient with an unusually large disc 
had preoperative bladder paralysis, but recovered 
normal function in 9 days after the operation. 

WTien these patients were admitted to the neuro- 
surgical division it was evident that unless their pain 
could be alleviated they would require discharge. 
After operation only i has been discharged for med- 
ical reasons although the retention in service of 7 
others is uncertain. As civilians all of them should be 
able to do light work and not require total disability 
pensions. Of 24 patients whose followup extended 
from 5 to 30 months, 54.9 per cent (13) were classed 
as having excellent results, 20.8 per cent (5) as hav- 
ing good results, and 20.8 per cent (s) as having 
uncertain results; and in 4.2 per cent (i) the result 


was considered a failure. Therefore, 75p«rcMtl;ri 
results both useful to the service and satisficion- ts 
the patients. The remaining 25 per cent is comave-J 
of 2 patients who have difficulty in a limited sen-w 
status, 3 who are hospitalized for further tceitmni. 
and I patient who is discharged from service but doei 
light civilian work. Of the remaining 15 on vkoM 
statistics were available only up to the time of tktir 
hospital discharge, 3 were sent directly to duly, r: j 
to to limited duty or to a naval convalesctnt unit 
with a good prognosis. Two had uncetUb results 
Many men have written subsequently, enthusiistic 
over their sound physical condition. 

Four of the 39 patients had multiple disc bemii- 
lions. Most of these occurred without a history ol 
additional trauma. There were 3 instances of nzm 
rent pain due to further rupture of the annulus fbro- 
sus and compression of the nerve roots at other sits, 
and 4 other patients suffered disability after imlil 
successful results. Of these 7 cases, 3 were due to 
further disc ruptures at other sites, 3 were due to 
further spinal trauma, and i was due to failuK ta 
fuse an obviously unstable lumbosacral spine. 

During the period when these 39 eases «fe 
treated there were 7 other exploratory eperaticus 
made in which this diagnosis was not substanialei 
Hypertrophy of the ligamentum flayum, UwtdsUc 
swelling of the posterior root ganglion, 
fibroma of the cauda equina were fesioos which bsa 
caused filling defects on the spinogram and pfe««« 
a clinical history suggesting ruptured uiten’ertecw 

lie autbors believed Ibal primary spi«»l !“»" 
was indicated only when structural defects w t 
vertebrae arc obvious. All ligaments, lamiaas, ■ 
articular facets exposed should be critically e«^n« 
during the operation with this orthopedic as^ 
mind. Indications for fusion are those sugg« J 

Ghormlcy, Love, and Young; spondylt>hth«a, ^ 
dyioiysis, extensive lumbosacral atthtiw 
ache of the static type, congecuUl 
abnormal sacralization of the “u’ , .ju 

brae, and abnormalities of the ucural arc 
vertebral body, with apparent wstabili y ^ 
bra at the time of operation. bv 

cant in that only those patients .-ndyitrt 

testandhavepamonactmtyaresuUable«^ 

for fusion. In this ser es 

secondary fusions, for later ® ’u, jj atm- 

The relatively high rate of 3 * StienK 
buted to the care with '^bich the op anl 

were selected. Only those °^,esubifli«f^ 

failure to respond to K.nB, 

to operation *-• 

SYMPATHETIC NERVES 

T c * rntcmipii^ ® 

Tyson, M. D., and CaJTior. J. S.. m 
the Sympathetic ^ferrooi 
to Trauma. 1946. >9- j,. 

Interruption of of whioi it 

nlJes chieflvin 9 ceneral categones.m 
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is used to improve the circulation at the site of the 
trauma. These groups ate as follows; 

(i) Post-traumatic painful and vasospastic states, 
with or without Sudeck’s osteoporosis. This group in- 
cludes those cases in which reconstructive surgery is 
contemplated in the face of a dangerously reduced 
circulation. 

(a) Injury of the main arterial supply of an 
extremity. 

(3) Acute trauma, particularly fractures and 
crushing injuries to the hands and feet. 

Cases demonstrating all of these groups are 
discussed. 

The authors conclude that cases of these types 
should first have a novocain block to see whether any 
improvement results. If there is marked improve- 
ment which disappears after the effects of the novo- 
cain wears off, and the condition is sufficiently seri- 
ous, permanent interruption of the sympathectomy 
fibers is indicated. It is believed that this may result 
in marked reduction of the disability, pain, and 
period of hospitalization. John \V. Epton, M.D. 

Peer, M. M., and Isberg, E. M.: Surgery for Hyper- 
tension. J. Am. Aij., 1946, 130: 467. 

Between the dates of November, 1933, Sep- 
tember, 1945, more than 1,500 patients received 
sutgical treatment for hypertension at the Univer- 
sity Hospital at Ann Arbor, Michigan. The opera- 
tions consisted of bilateral supradiaphragmatic 
splanchnicectomy and lower dorsal sympathetic 
gangllonectomy. Of these patients, 437 with essen- 
tial hypertension were followed up for from 5 to 12 
years after surgery, and 57.5 per cent arc living from 
S to n years after surgery. Eighty-two per cent of 
the patients had serious organic disease prior to the 
'Operation, but 95 per cent of the hypertensive 
patients who showed no signs of cardiac, cerebral, or 
renal involvement before the operation ate living 
from 5 to II years after surgery. A third of all 
patients who manifested preoperative disease of the 
heart, brain, or kidneys did not survive the $ to 11 
year period. 

It is pointed out that a complete clinical profile of 
the patient must be obtained before surgery is 
Undertaken, since it is never an easy task to deter- 
mine just what patient will benefit by surgery or 
survive long enough to make the procedure worth 
while. This profile consisted of studies for renal 
function and cardiac efficiency, fundoscopic exami- 
nation, frequent blood pressure recordings, and 
detailed physical examinations and careful history 
taking. Favorable changes in the drop in blood 
pressure with resultant improvement in the subjec- 
tive complaints of the patients, significant improvc- 
*0601 in kidney function, and protection against 
repeated cerebral vascular accidents in those pa- 
tients who had had such complications, have b«n 
found to be the result of surgery in a gratifying 
number of patients. For these reasons the authors 
believe that the Ufc span of the hypertensive patient 
may be significantly lengthened by surgical treat- 


ment, although it is admitted that the "hypertensive 
predisposition” always persists following surgical 
treatment, regardless of the fall of the blood pressure 
to normal levels, and that no claim should be made 
that essential hypertension is cured by splanchnicec- 
tomy. John Martin, M. D. 

MISCELLANEOUS 

Houston, H. E.: The Neurosurgical Service In an 

Evacuation Hospital. Bull. US. Army Med. 

Dept., 1946, 5: 328. 

This is a report on the neurosurgical cases seen in 
an Army evacuation hospital. Of 1,393 cases cared 
for on the neurosurgical service, 406 were considered 
closed head injuries. Approximately 80 per cent were 
the result of blast and in the remainder the head of 
the patient had struck or had been struck by some 
object. No differentiation was made in the two types 
of injury as it was believed that the less severe blast 
cases behaved much like concussions from direct 
force. The more severe ones resembled basillar skull 
fractures. The chief difference seemed to be the asso- 
ciated car and lung damage in the blast variety. 
There were 14 deaths in this group. All of the pa- 
tients had been admitted while profoundly uncon- 
scious, with no localizing signs. No therapy seemed 
of value in these serious cases and they deteriorated. 
Autopsy in 2 cases revealed multiple petechial 
hemorrhages in one and ventricular hemorrhage in 
the other. Two patients were explored for suspected 
subdural hematoma with negative results. 

Scalp lacerations were treated by conservative 
debridement and closure of the galea and skin layers 
with interrupted silk. 

Simple fractures were treated as the closed head 
injuries, but the compound fractures were debrided 
and closed. Penicillin and sulfadiazine were admin- 
istered for 4 days or longer. With compound de- 
pressed fractures, the depressed area was approached 
through a burr hole in the normal skull, the entire 
involved area excised, and the dura closed with silk 
if opened. 

Of 271 patients with penetrating brain injuries, 69 
died without surgery. The treatment of shock was 
given priority over operative care in this group. Less 
than 50 per cent required shock treatment of some 
sort and only 10 per cent required intensive shock 
treatment. Barbiturates and morphine were used to 
control restlessness and no untoward effects were 
noted from the use of morphine. The optimum time 
for surgery appeared to be between 18 and 24 hours 
following the injury. The single exception to such de- 
lay in surgery was in the case of ventricular wounds; 
these cases deteriorated rapidly if not subjected to 
surgery. Penicillin and sulfadiazine were employed, 
and preoperative medication consisted of 3 gr. of 
sodium amytal, y* gr. of morphine, and 1/150 gr. of 
atropine. The anesthetic agents included pentothal 
s^ium, intratracheal gas-oxygen-ether, and novo- 
cain. In at least 85 per cent of the cases pentothal 
sodium was used. The primary wound was dS- 
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brided and extended in a linear manner, and the bone 
around the wound removed to secure a normal dural 
margin of % inch. Necrotic brain and hematomas 
were removed with suction. Bone fragments and 
foreign bodies were removed under direct vision 
when practicable. Finger exploration was carried out 
if space permitted, and, finally, the tract was irri- 
gated, a catheter being used if the ventricles were 
involved. If possible the dura was closed with inter- 
rupted silk; if not, the defect was closed with a de- 
tached pericranial or galeal graft. The galea and skin 
were closed with interrupted silk sutures, penicillin 
and sulfanilamide powder being placed in all of the 
wounds. If the scalp defect could not be closed, aflap 
extending down to the periosteum was mobiliz^ and 
advanced to close the bone defect completely. 
Wounds involving the paranasal sinuses were treat^ 
similarly, except that exenteration of the sinuses 
was carried out. Dural closure or graft and skin clos- 
ure seemed particularly important in this group. The 
head dressing of choice was an unpadded plaster cast. 

The prognosis in the cases with ventricular dam- 
age was very poor; 13 of the i8 deaths among jot 
cases operated on were in this group. The postopera- 
tive care consisted of the continuation of penicillin, 
sulfonamides, and crystalloids, and plasma and 
blood as indicated. Diet and activity were allowed as 


tolerated. Patients were evacuated as soon as tbr 
were oriented, taking food well, and relatively ifi 
brile. The average postoperative stay was from < to 
6 days. 

Of 8s patients admitted with injuries of the spioil 
cord or cauda equina, 37 were admitted with 
dated wounds of the chest or abdomen. The latter 
injuries were given priority in the treatment. Nire 
laminectomies were done because of nontranspom- 
bility to a neurosurgical center. Twelve cases pre 
sented complete transection of the cord above lie 
level of the third dorsal segment. Immediately on ad- 
mission, these patients were given indwelling cathe- 
ters, x-rayed, and transferred to a well padded litter 
If evacuable, they were given highest priority to 1 
neurosurgical center. The prone position was favored 
in lower lumbar and dorsal injuries, and the recun- 
bent position in upper dorsal and cervical i.ojurie< 
Casts were employed only for those with an unstable 
vertebral column. Patients having lammectornles 
were premedicated with sodium smytal, morphine, 
and atropine. The operation was as limited as pos- 
sible. The metallic and bony fragmeists were K- 
moved, the dura closed with silk or with a fascia! 
graft. Complete closure of the soft tissues *** 
tied out. Evacuation was carried out m from 4 
days. John W. Epion, M D. 
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CHEST WALL ANP BREAST 

Campbell. O. J.: The Bleeding Nipple. HHfgcry, 
1946, 19: 40. 

The significance of a discharge from the nipple, 
particularly a bloody discharge, has been variously 
interpreted. Some workers have found about the 
same proportion of benign and malignant lesions 
responsible for this symptom. 

Undoubtedly the difficulty in distinguishing be- 
tween actively proliferating adenocystic disease and 
cancer has complicated the problem of determining 
the true incidence of malignancy in patients with a 
bloody discharge. Sanguineous discharge from the 
nipple is not a common symptom. 

It has been shown that duct papilloma, carcinoma, 
and cystic disease are responsible for most of the 
cases of bloody discharge from the nipple. Other 
etiological factors, however, are inflammatory 
lesions, traumatic lesions, hormonal dysfunction, 
sarcoma, and Paget’s disease. 

^ The character of the discharge is merely sugges- 
tive, but all types of discharge (with the exception of 
galactorrhea) need investigation. 

Diagnosis is essentially a problem for the pathol- 
ogist. Frozen sections are not to be relied upon. 
Because cancers associated with bleeding from the 
i^ipple are usually of low malignancy and also be- 
cause the differentiation between cancer and adeno- 
cystic disease may be difficult, the surgeon should 
permit the pathologist time to prepare and study 
permanent slides. 

In the_ absence of palpable tumor there are three 
diagnostic aids for the localization of the source of 
bleeding: (i) transillumination, (2) mammography, 
and (3) pressure tests. 

Suggested treatment procedures consider the 
following: 

A. Discharge and palpable tumor. The presence 
of the tumor alone is sufficient justification for Us 
removal. Local excision may suffice for solitary 
intraductal papillomas and well localized adenocys- 
tic disease, but because the sources of bleeding may 
be multiple it is better practice to excise the entire 
duct and tributary glands Only when the patholo- 
gist has satisfied himself that the lesion is malignant 
IS radical amputation justifed. 

B. Discharge and diffuse nodularity. A segmental 
resection of the duct containing the bloody dis- 
charge and its tributary system is done. If cancer is 
not found and tbe source of bleeding is eliminated 
the attitude toward the remaining breast will 
depend upon the surgeon's attitude toward cystic 

ns a potentially precancerous lesion. 

L. Discharge and no palpable tumor or demon- 
breast change. Whenever the source of 
Dleeding can be located the offending duct and 
tributary glands are excised. When the discharge 


is intermittent or scanty it may be difficult to locate 
the segment of breast or the duct from which the 
discharge is coming. Under these circumstances it 
seems entirely reasonable to keep the patient under 
observation. Repeated examinations will usually 
permit localization. The justification for this policy 
is based upon the extreme rarity of sanguineous 
discharge from the nipple caused by cancer and 
without palpable tumor. 

D. Bloody discharge from multiple sources. A 
waiting policy is here indicated unless palpation 
reveals changes in breast consistency which then 
justify biopsy of the most suspicious area. Bleeding 
of such nature may subside spontaneously. 

E. Pscudosanguincous discharge. A dark green, 
sometimes grumose discharge from the nipple may 
easily be mistaken for bloody discharge. When a 
single duct is the source^ excision is warranted for 
the patient's peace of mind. The excised duct will 
show ectasis only. There will be little or no sign of 
epithelial activity. The dilatation may involve even 
the smaller tributary ducts in the periphery of the 
breast. When multiple ducts are involved and no 
masses except the ducts themselves arc palpable, 
the condition need not be disturbed since sacrifice of 
the whole breast is unnecessary. 

F. Persistent or nonlocalized bleeding. Persistent 
bleeding from multiple sources or bleeding which 
cannot be localized maj/ warrant simple amputation. 
Especially is this true in older women in whom the 
loss of the breast is not a tragedy, or when the 
patient herself may elect to end her state of uncer- 
tainty or apprehension. Stephen A. ZmuAN. M.D. 

Costello, C. J. ; Breast Cancer and "Paget’s Disease 
of the Breast.” Arch. Svrg., 1945, 51; 262. 

This study, which has been prompted by the evi- 
dence of confusion and the divergence of opinion 
among clinicians and pathologists alike as to the 
nature of so-called Paget's disease of the breast, 
embraces a thorough review of 29 cases as well as a 
review of the studies and observations by other 
investigators of this malady. The origin of the dis- 
sension emanates from confusion in regard to the 
cause and significance of, and consequently the 
therapy indicated for, Paget’s disease. 

What has been called "Paget’s disease of the 
breast” begins as an intractable eczema of the nipple 
or areola. The patient’s first recollection of the onset 
is an often recurring pruritis of the skin in this region. 
Again, the first symptom may be a simple crust 
associated with weeping or even bleeding of a minor 
character when it is removed. In some instances the 
first bleeding is noted to come from the summit of 
the oipple, although this may not correspond with 
the center of the cutaneous lesion. 

Certain resemblances exist between Bowen's and 
Paget’s diseases. Generally, Bowen’s disease is con- 
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sidered to be a primary epithelial malignaat growth 
of low grade and slow progression. The chief dis- 
tinguishing feature is that in Paget’s disease there is 
actual dissociation of the abnormal cell, whereas in 
Bowen's disease the cell continuity with the adjacent 
epidermal cells is retained and the intercellular 
bridges in the rcte malpighii arc preserved. 

Paget cells appear to be metastatic cancer cells. 
The origin of Paget cells may be from breast car- 
cinoma, epithelioma, rectal adenocarcinoma, apo- 
crine sweat gland carcinoma, or other tumors. 

In order to insure earlier recognition, refractory 
ecaematoid lesions of the breast should be subjected 
to biopsy. The mode of extension may be by direct 
e.xtension, retrograde lymphatic continuity, or duc- 
tal spread. 

In order to reduce confusion among pathologists 
and clinicians and in order to facilitate earlier and 
more rational therapy, the eponymic nomenclaluie, 
“Paget's disease of the breast" and “extramammary 
Paget’s disease," should be ahandonedi “secondary 
epidermal carcinoma" is suggested as preferable. 

Treatment of secondary epidermal carcinoma 
must proceed along the lines of rational elimination 
of the primary carcinoma as well as of the cutaneous 
lesion. In order to insure a higher curability rate, 
treatment for secondary epidermal carcinoma of the 
breast must include radical mastectomy, whether the 
primary site can be detected by palpation or not. 

John E. KjaKsaTwea, M.D. 

Oberhelmair, H« A.: Diagnosis and Treatment of 
Cardnoma of the Female Breast. Surg., Clin. N. 
Ameriea, 1946, tt: ti6 

Pain is not a diagnostic sign of carcinoma of the 
breast. In one series of t.040 cases, only 1.6 percent 
of the patients came to their doctor because of pain. 
In only 3 per cent of 500 cases of carcinoma of the 
breast were there mote than one nodule. The author 
believes that so called borderline or precanecrous 
lesions, which occur almost e.xclusively in the proli- 
ferative and hyperplastic form of fibrocystic disease, 
call for radical surgery. It should be remembered 
that carcinoma can develop in accessory breasts; 3 
per cent of all mammary carcinomas develop in 
women under 30 years of age. 

The author follows the operative technique of 
Adair, by which the pectoralis fascia is removed but 
the pectoral muscles are preserved. Postoperative 
radiation therapy is used. Local recurrence is treated 
by local excision of the tumor mass followed by 
vigorous irradiation. Sometimes in these cases 
irradiation alone is used. Easl O. Latuier, M.D. 

White, W. C.: The Problem of Local Recurrence 
after Radical Mastectomy for Cardnoma. 
Surgtry, 1946, 19: I49- 

The author reports 32.6 per cent of local recur- 
rences among 238 cases of carcinoma of the breast. 
The patients were observed for a minimum of 5 
years. This rate of recurrence compares favorably 
with statistics from other clinics. 


The percentage of local recuiience in cj^cj 
axillary involvement was tripled over dial b 
tt'ith cancer limited to the breast. 

The rate of local recurrence was esscntiallj tit 
same if a wide excision of the skin was done nil tV 
defect covered with a skin graft, or if a plof tic clo- 
sure was done by removing a circular diameter of 
about 5 inches of skin (Handley technique) iij 
effecting a plastic closure of the defect bv meauoi 
dissection of the subcutaneous tissue of the leoib- 
ing skin. 

In the author’s experience postoperative imla- 
tion did not reduce the incidence of local tccurrencf 
Exia 0. LAtraER, M D 


TRACHEA, LUNGS, AND PLEURA 


Johnson, J.; Battle Wounds of the Thoracic Cn- 
Ity. Ann. Surg., 1946, iRjrjJi. 


Tbis article presents the experiences encouatctel 
in blorth Burma from December, 1943 to Mirck, 
194$- Three hundred and eight patients were trealc. 
in the General Hospital for wounds of the thonnr 
cavity: of these, 6 were due to bayoneting, IJJ lo 
bullets, and 140 to fragmentation missiles. The pi- 
At east fowl 


OUlieis, ana 149 10 jragrocnianuu r- 

tients were predominantly Chinese. At least w wt 
cent of them were received within 36 houn HWf 
. . -w, L - after t er 


cent 01 tnem were recciveo wnnm 
wounding, although some were rtcentd after s «r 
more weeks. . , . . 

The initial treatment was carried out la portage 
surgical hospitals under pritnitiw 


surgical Hospitals unaer primiuvc •• 

The management was conservative ja the 
essentially debridement and closure of the cli«t 
with only an occasional intrapleural proceduK- 
work of the forward units was highly tommeiwiw 


Evacuation was largely by an. 

Tbe patients requiting bS 

arrival at the base were those ^ ol 
and shock. (2) disturbance of the mechanism 
respiration, or (3) combinations of juro*. 

There were 140 hemothoraces or -p,. 

thoraces; 103 were treated by thora 
small number left untreated nVirfW’' 

slay or developed thoracic .i-rctrtkf’ 

occurred in these cases, the h O’”' 

if aspiration had been done. Air bleedu:|<l'^ 

demned. Recurrenceof the pulmona^b^^^^^ ^ 

not occur as a result of 


not occur as a result of ‘ V, the 
frequently present, rosvicce:::' 

cases. Infection in the .J lociilatioa ri 

for this phenomenon. in Sprr 

pleural fluid from other cause, oc^rr^^^ 


;ural fluid from other cape, ^ ..uno nere w- 
(ii patients). Eight of to deforli«- 

F^ted. Only 1 ' 


fected. Only 1 patient wiU suo 5, ly 

lion, and from experiences 8 treat®'”’; 

:arapaign, this is the «««n®enpj by 


:arapaign, this is the by 

Tension pneumothorax nas -jjon if 

thoracenteses or catheter decomre^..^ ^ 


horacenteses or catceiei ^ 


\frer 4 or 5 days, ^ ^Imonao' ^ p* 

he water-seal to P/^'^L^'LjjsufDcientshdt”’^* ' 
fheie were 50 patients who had sumc 
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Fig. X, Method of applying suction to an open tbora* 
costomy. A. The fingers but not the thumb are cut from a 
nibber glove. The tip of the thumb is cut away. The glove 
IS then cut along the ulnar aspect. This will then open to 
mra a sheet of rubber tissue with the thumb in (he center. 
B. A large rubber tube is then put through the thumb and 
glued to it. The tube is connected with an ordinary three 
bottle Wangensteen suction apparatus. C. The sldn around 
the empyema opening is painted with the glue used with the 
Padgett dermatome for removing skin grafts. A little 
gauze packing is placed around the tube to absorb any ex- 


cesave fluid until the rubber tissue is stuck. The rubber 
tissue is then held moderately taut and placed down 
smoothly on the skin surface. The tube must already be 
connected to the suction apparatus so that suction can be 
applied immediately. This will pull the rubber tissue 
tightly against the skin surface so that it may become 
effectively glued. The edges of the rubber tissue are covered 
with adhesive. When carefully applied this air tight seal is 
effective for from 10 to 14 days. With the Wangensteen 
suction apparatus a negative pressure of up to 150 cm. of 
water can be attained. (Courtesy of J. B. Lippincott Co.) 


mediastinal structures to be diagnosed upon clinical 
examination. 

Subcutaneous emphysema was seen in 29 patients. 
In only 2 was it massive. Relief of a tension pneumo- 
thorax corrected this in i patient. The other, having 
a wound of the trachea, low in the neck, required 
tracheotomy to prevent expulsion of air into the 
tissues on coughing. This management for certain 
types of tracheal wounds is discussed and recom- 
mended. 

Lung wounds were treated conservatively. In 
only 2 instances did lung abscess develop and both of 
the patients died as a result of multiple abscesses. 
Rather rapid clearing of the lung hematoma was a 
common experience. 

The fundamental objective in the treatment of 
empyema is to obtain adequate drainage and achieve 
m-expansion of the lung as rapidly as possible. 
Earlier in the campaign, aspiration over a period of 
time sufficient to allow for fixation of the lung to the 
chest wall was undertaken to prevent a tot^ pneu- 
mothorax when rib resection drainage was done, 
this, however, as well as intercostal drainage, was 


interfered with by difficulty in accommodating the 
heavy exudate to the lumina provided. Later, there- 
fore, drainage was undertaken much earlier when, 
under intratracheal anesthesia, a large sized opening 
was made in the chest by removing the segments of 
two ribs and intervening muscle. All the exudate 
was then removed and closed drainage with suction 
to ISO cm. of water (achieved by a Wangensteen 
apparatus) was applied, according to the method 
illustrated. Suction was continued until the cavity 
was reduced to. very small size (5 c.c. or less). 

The incidence of empyema was 9,7 per cent, or 
30 cases. Five per cent of the bullet wounds, 10 per 
cent of the shell fragment wounds, and 66 per cent 
of the bayonet wounds developed empyema. The 
absence of any case of infection by the hemolytic 
streptococcus was thought to attest t 9 the value of 
the use of sulfonamides. Organisms of the salmo- 
nella group were found in 3 cases. Four types of 
empyema are discussed: 

I. Infection in a simple hemothorax— 16 patients 
presented this type. They were managed by the 
principles outlined previously. 
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2. Infection in a clotted hemothorax (8 patients). 
These patients were managed in similar fashion, al- 
though the earlier the operation was performed the 
better the outcome. One case came to decortication. 
One patient with a cavity of 1,200 c.c. capacity, had 
.suction applied 6 weeks alter the original injury' In 
17 days the cavity measured 50 c.c. 

3. Putrid empyema, in 3 patients. These patients 
differed from those of Type I chiefly in the virulence 
of their infection. They were subjected to emergency 
operation and treated by airtight seal and suction. 

4. Infected open sucking wounds, in 3 patients. In 
addition to the infection, these patients had dis- 
turbancesin respiration. They were treated either by 
sealing the wound and providing drainage or by 
drainage through the wound, all of which was sealed. 

There were no deaths among the 30 patients with 
empyema. Complete re-expansion of the lung was 
obtained in all but 2 patients. These had been treated 
conser\-ativcly, until recrudescence of fever brought 
about the demonstration of infection, presumably 
rupturing from the underlying lung into the hemo- 
thorax. The cavities were greatly reduced and both 
were closed by a Schede procedure. 

There were 6i oatients with retained missiles (7 
bullets and 54 shell fragments). These did not seem 
important in the production of empyema. In no 
instance was it definitely demonstrated that the 
foreign body produced a typical putrid lung abscess, 
spontaneous drainage into the pleura was believed 
to have been seen, however. Only i patient had a 
massive pulmonary hemorrhage. Foreign bodies 
larger than from i to 1.5 cm. in sixe were generally 
removed: 23 of the 61 foreign bodies were removed 
Two foreign bodies were associated with a putrid em- 
pyema in which operation was done as an emergency; 
i foreign body was removed from the pericardial sac 
because of effusion with tamponade and cardiac 
failure, i from the free pleural space because of per- 
sistent effusion, and 1 from the mediastinum, close to 
3 large vessel, and j 8 foreign bodies were removed 
from the lung more or less electively. The patients 
were allowed to recover as completely as possible from 
not only the lung wound but any pleural complica- 
tion before removal was undertaken. The details of 
the operative approach are given. In i case a pure 
culture of clostridium welchii was obtained from the 
cavity around the foreign body, but no complications 
occurred. No significant complications were en- 
countered, and all of the patients returned to duty. 

There were 4 patients who had recognizable 
wounds of the heart or pericardium. One had a 
perforation of his left ventricle, left lung and spleen. 
Although his wounds were repaired, he died. Another 
had a slow tamponade due to shell fragment lodged 
in the posterior pericardial sac. Two cases of peri- 
carditis were seen following wounds. These 3 pa- 
tients were successfully treated. 

There were 46 thoracoabdominal wounds. The 
mortality in this group was 20 per cent, or 9 pa- 
tients. Only I patient died as a result of a chest 
wound. 


^ The total number of deaths in this series of loSpj. 
tients, regardless of the associated injuries ord^ 
eases, and regardless of the cause 0/ death, irurj.i 
mortality of 7.4 per cent.Twelveof these patients lii 
insignificant chest wounds. Only 6 patienLv J P« 
cent of the total series, died primarily of their cbt 
wounds. The cause of death in these 6 was (1) i 
sucking wound that had persisted for 48 hours with- 
out treatment (the patient died 3 hours after Uh 
seen); (2) perforating wound of the heart, lung, ud 
spleen; (3) cerebral air embolism (3 cases, i pnutij 
by autopsy); and (4) multiple lung abscesses (j 
cases). 

Numerous illustrative roentgenograms, as a-efl as 
a photograph, are appended. 

HIX.UI T. L^scstox, M D 


Kiosk, E., Bernstein, A., and Panonnet, A. E.: 
Cystic Disease of the Lung. Ann. Ini. il., 

24: 217. 


Cystic disease of the lungis found in tie coptof 
routine physical and roentgen examinations^sisceit 
rarely gives symptoms. The authors review tit 
literature and report a series of 13 cases at the Beta 
Israel Hospital, Newark, New Jei$cy, dansscf 
specifically the complications of this disease. 

Cystic disease of the lung is defined as ‘nyeosa* 
tion in which the lung parenchyma is repfacea cy 
sharply defined cavities containing fluid or air 
Dermoid cysts of the lung, echinococcus cys«; 
f-.-.i.v... of fluid 6f 


j..'ermo)a cysis 01 luc luus, 
encapsulated interlobar accumulations of fluid 
air are excluded. Cystic disease may be . 
.. V.4V ... 5 *v nw*\*alent eoimoa 


air are exciuuea. vysiiv v -- - , 

or acquired, or both, with tbe^^valent cp 
leaning toward the congenital origin. . 

Clinically and pathologically, 
disease falls into two groups: 
cyst usually found in infancy and 
which displaces the heart 
gives symptoms of cyanosis and 
cal signs of tension pneumothorax; and ( ) ? 

tion of the lung parenchyma by 
cysts or large multilocular j J usually 

Acquired pneumatocele or Kroc- 

associated with respiratoO' ^sis 
chilis or peribronchitis, pulmonary cnrosis, 
emphysema or bronchial coluxnir 

The solitary cysts are lined by proprii 
and cuboidai epithelium resting on b 


and cuboidai epithelium resting raintifs “ 

“i;? fed fej' 


cystic degeneration are v,., intrjlusia- 

epithelium may be thrown into folds b> 
aVy proliferation with an adenomato^apP'^.^,^^^ 
Clusters of thin walled coluiona' 

freely with the bronchi .r-uj 

ciliated or nonciliated nneumatocol'* 

alveolar walls in the ...J^^n-.reeacrusi*^ 

pneumocysts from bullous emph) 
with coal pigment. ,,nii;red paeum*''^*' 

Roentgenograpbu^Iy. “ the «ngeiuul 

may be indistinguishable from ^ ^{j;o the 

although one suspects the acq 
lesion is seen in an adult. 
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Roentgenographically, soUtaty cysts appear as 
large areas of radiolucency which may or may not 
contain fluid. They may be so ballooned out with 
highly positive intraluminary pressure as to resemble 
tension pneumothorax. 

The second form of cystic disease is characterized 
by the honeycombed appearance of the pulmonic 
fields with thin walled, sharply defined annular 
shadows without accompanying interstitial paren- 
chymal infiltration. Direct communication with the 
bronchus can be confirmed by bronchography on 
the finding of cystic spaces in grapelike clusters. 

Complications of the disease are common and 
some of them bring the patient to the doctor. Upi>cr 
respiratory' infections arc very often followed by 
infection in the cystic areas with episodes of pneu- 
monia, without, however, the severe constitutional 
symptoms associated with acquired bronchiectasis, 
nor the cerebral manifestations associated with 
pulmonary suppuration. Cardiorespiratory reserve 
diminishes with age with increasing dyspnea and 
sometimes death from failure of the ri^ht side of the 
heart. The most frequent complication is hemor- 
rhage, seldom profuse, but varying from slight 
hemoptysis to exsanguinating proportions; its true 
source has not been established. 

The case reports describing the complications are 
given in the following order of frequency: (i) fluid 
filled cystic disease (i case}, (s) cystic disease com- 
plicated by hemorrhage (4 cases), (3) cases compli- 
cated by infection (2 cases), (4) cases complicated by 
spontaneous pneumothorax and hemopneumothorax 
(2 cases), and (5) acquired cystic disease (3 cases). 

Lynn Jornsen, M.D. 

Fattl, L., and Others: Acutely Infected Pleural Ef- 
fusions; Techniques of Penicillin Treatment. 
Lencel, Lend., 1946, 1; 295. 

The authors used various techniques in admin- 
istering penicillin in the treatment of 24 acutely in- 
fected pleura! effusions— in 14 while the pneumonic 
symptoms were still present and in 10 after this 
phase subsided. The success or failure of these 
techniques was determined by comparing the results 
with a series of 14 controls treated along well ac- 
cepted lines. The duration of illness both from the 
earliest pneumonic symptoms and from drainage 
until full healing of the controls was 15 and 11.5 
weeks, respectively. Any penicillin treated case 
taking as long as this full healing was considered a 
failure. Treatment was successful only when the 
duration was less than the shortest time taken by 
of the controls— 8.5 weeks from the earliest 
pneumonic symptom and 5 weeks from drainage. 

Seven cases were treated by aspiration followed by 
the injection of penicillin. The organisms were the 
pneumococcus in 2 cases, the staphylococcus in 2, 
^nd the streptococcus in 3 cases. The results were 
Success in 2 cases, partial success in i case, and fail- 
ure in 4 cases. The successes occurred in cases with 
mterlobar collections of not more than 2 ounces. 
One death occurred in this group. The failures oc- 
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curred in cases of extensive empyema in which the 
original thin fluid thickened so that aspiration was 
almost impossible. Three of these cases were treated 
later by rib resection. This method was abandoned 
early in the series except for small interlobar effusions 
which could be completely emptied by aspiration. 

Three cases were treated by rib resection, all of 
which were considered failures as they healed in 
about the same time as the controls. Two cases were 
due to the hemolytic streptococcus and i was due to 
the anaerobic streptococcus. All 3 cases became 
secondarily infected with the staphylococcus aureus. 
This method of treatment was abandoned when it 
was realized how badly these cases were progressing 
compared with the others treated by the methods 
subsequently described. 

Ten cases were treated by intercostal drainage 
and the instillation of penicillin with success in 7, 
partial success in 3, and failure in i case. There were 
7 pneumococcal, 2 staphylococcal, and 1 anaerobic 
streptococcal cases. The intercostal tube was alter^ 
nately used for drainage and the instillation of 
penicillin. The onl^ failure resulted from faulty 
technique in draining a multiloculated empyema 
from one loculus only. Rib resection was eventually 
carried out. All these cases healed in from 6 to 7.5 
weeks from the first symptoms and from 2 to 4.5 
weeks from drainage. This method was most suitable 
for localized empyema, as the risk of lung collapse 
was slight and the emptying of the cavity was far 
more effective than aspiration once the exudate 
thickened. 

Eight cases were treated by aspirations and in- 
jections, with subsequent intercostal drainage. 
There were 6 pneumococcal infections, t staphylo- 
coccal infection, and i pneumococcal infection, but 
no hemolytic streptococcal cases. Aspirations and in- 
jections were carried out for a preliminary period 
followed by an intercostal drain when the exudate 
thickened. These cases healed in from 5 to 8.5 weeks 
from the first symptoms and from 2 to 4.5 weeks from 
drainage. It was believed that the time of aspiration 
was unnecessarily prolonged in most cases. This is 
the method of choice for all effusions treated in the 
toxemic phase because the lung expands readily and 
obliterates the cavity, apd the fluid does not loculate. 

In the treated series it was found that the intra- 
pleural administration of penicillin not only influ-* 
enced the local condition, but also provided a 
systemic concentration for periods of from 24 to 48 
hours. The dose should be from 120,000 to 240,000 
units for an adult and 1,000 units per pound of body 
weight per 24 hours for children under 5 years. 
Sterile cultures from pneumococcal and streptococ- 
cal effusions are by no means a reliable guide to the 
elimination of infection and time to stop treatment. 
Smears negative for gram-positive cocci are much 
more reliable. X-ray evidence save for fluid levels 
was not a safe criterion on which to rely for the dis- 
continuance of drainage. Following surgical drain- 
s', the risk of secondary infection was great and this 
prolonged suppuration and healing. 
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Fig. 1. Method of settiog up intercostal drainage; (i) 
trocar and cannula insetted into the pleural cavity ihrcugh 
a small incision through the skin and subcutaneous tissues; 
(s) mouth of cannula blocked with thumb till well fitting 
drainage tube is inserted while spigoted; (y) removal ^ 
cannula while air is prevented from entering pleural cavity 
by firmly gripping tube close to chest wall: (4) "clasto- 
plast” cut to nt round and attach tube to chest wall; ($) 
second strip cut ^miiarly; (6) third strip to hold the other s 
firm on tube. Tubes attached in this way have remained in 
situ 10 days in patients who were not restless. 

Thin effusions in the toxemic phase should be 
treated by aspiration of as much fluid as possible, 
the last 10 c.c. being saved for bacteriologic examina- 
tion. Penicillin, 340,000 units (3,000 units per pound 
of body weight in children under 5 years) in 20 c.c. 
of saline solution, should be injected slowly into the 
cavity and the patient must be watched for cough- 
ing up yellow stained sputum as this usually in- 
dicates a bronchopleural fistula. If the cultures are 
positive, the treatment is repeated every 2 days 
until the effusion is frankly purulent. Then an inter- 
costal drain is inserted at the suitable spot— a 
trocar and cannula with a drainage tube which 
exactly fits the bore of the cannula (Fig. i.) are used. 
The cavity is left to drain overnight under a water 
seal if the toxemic stage is passed. If not, an in- 
stillation of penicillin is given as soon as all the pus 
seems to be removed. Instillations are given twice a 
day in the tube with care to prevent the ingre^ of 
air. Up to 30 c. c. containing 500 units of penicil- 
lin per cubic centimeter are instilled, for pneumo- 
coccal or streptococcal infections if the toxemic 
phase is passed; 600,000 units are injected twice 



daily for staphylococcal infections. Dralnagt is jft 
up twjce a day, an hour before each instilljfioa b 
connection with the under water system. ' ’ 
_ A roentgenogram is taken the day fcjjovjrf fie 
insertion of the drain to check on its position and to 
determine residual effusion. The film is taken ilitr 
drainage and ^before instillation of the peniclii 
Drainage and instillation are discontinued when the 
pus disappears and the discharge is serous or 
slightly turbid and w'atery. If 3 serial bacteriolopc 
examinations made on separate days are negatinfo: 
smear and cultures, the drainage tube is removed 
and a final instillation is made as it is withdnim. A 


dry dressing is fixed in place owr the sinus and b cot 
disturbed for from s to 7 daj's, by which time the 
wound should be dry. If it remains wet it should be 
examined bacteriologically for secondary invaders ol 
the sinus tract. Breathing exercises are instituted 
the day after drainage is started to aid in drama;* 
and expansion of the lung. Washouts should be 
avoided unless the tube is clogged by fibrm. If 
necessary, washing should be done under aseptic pr^ 
cautions in the operating room. 

If these procedures are followed, the penw cl 
aspiration and injection lasts about a week, oraicap 
from 10 to 14 days, and full healing of the stnes 
another 7 to 10 days, a total treatment of fren 4 ta ^ 
weeks. ... 

Purulent effusions are best drained immedateir, 
before the fluid becomes too thick to pass reidiif 
down the intercostal tube. , , . 

Small cavities bounded by the interlobar ip*" 
waifs may be treated by aspiration and ‘ 
alone. Aspirations are carried out every ether j 
and 340,000 units are injected. Icdica^tions fo 


continuing treatment have been described. 

— . - is that aspiratiofl td 


The consensus of opinion is — — r . 
injection with penicillin, with or • . 

muscular injections, may clear up , 
the pleural thickening and resultant dimm'skM w 
piratory reserve following long .undj.*! 

treatment cannot be overcome except by - 
methods of surgical treatment, au , 

strate a technique which_ combines t 
antibacterial agent and drainage, and c . 
discomfort to the patient. , , i., 

Although the etanderd ta J 
high, 18 of the 20 cases “ ? VS” eteerf 

came up to it. The earlier ®^“Lgu«tionoflbr 
and penicillin started, the .1,, t tfcj dun- 

fllness. There is good reason to thv« 

lion of treatment ivrll flibie moo"' 

cases are treated at the earliest po surjrt' 

fluid is detected and referred J rl 

Chronic empyema P^t°\,^,?mentoutlinfdbt"- 
probably not respond to diinage because ccs- 
Aspiration was preferred to dm S ^ ,3d ceu- 
tinuous retention of infected a«* 

tact of the drug with the who ‘ fjrrfdthedrts- 
secured. The patients, however, „dy »s 

age, and the chanw-over Oatmeal, 

possible and m accord witb 
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Nine of the 34 patients had bronchopleural fistulas 
and in spite of this the treatment was effective. 
Injections given more frequently than once every 48 
hours might be recommended, as the patients cough 
up a fair proportion of the drug. 

When infections were not located, penicillin in- 
jected into the pleural space had a well marked 
effect on the toxic signs but failed to prevent the 
formation of pus. 

The continual danger of superadded infection by 
gram-positive organisms, once the drainage had been 
set up, compelled the authors to continue with 
penicillin until no further interference with the 
wound was necessary. Rib resection offers a freer 
portal of entry to invading bacteria and prolongs 
healing. Superadded infection with gram-negative 
organisms is more of a nuisance than of serious con- 
sequence. It can be avoided by careful dressing. 

The x-ray findings were a source of considerable 
concern to the clinician. In some cases drainage was 
prolonged, fruitless explorations performed after 
drainage had been discontinued, and rib resection 
and thoracoplasty were considered on the strength of 
residual shadows. Screening is an essential factor in 
the treatment of empyema to distinguish fluid from 
pleural shadows and to aid in placing the tulie cor- 
rectly. Robert R. Bwelow, M.D. 

HEART AND PERICARDIUM 

Levin, M.M.i The Clinical Picture and Therapy of 
Heart Injuries. Vrachehnot Deh, 1945, p. 141. 

In the majority of cases there is no clear cut pic- 
ture of an injury of the heart. Especially during the 
first few hours of the trauma, signs considered typi- 
cal for this type of injury, such as acute anemia and 
tamponade of the heart, are usually absent. In 
doubtful cases watchful waiting is Indicated. The 
best approach is through the original wound which 
can be dilated by enlarging the port of entry and 
resecting portions of one or several ribs if necessary. 
Whenever possible the heart should be sutured in 
, The pericardium and pleura should be closed 
without drainage. 

^rly evacuation of the blood from the pleural 
cavity is important in the prophylactic treatment of 
imeclion as such blood may lead to a purulent 
pleurisy. 

The remote results of suture of the heart may be 
quite satisfactory. 

Subjective symptoms of an injury of the heart, 
such as anxiety, pain in the cardiac region, a sensa- 
tion of oppression, weakness, dizziness, dyspnea, and 
fainting are present in not more than 50 per cent of 
the cases, and are of clinical importance only if com- 
bined with signs of progressing internal hemorrhage, 
acute anemia, compression of the heart, and a sug- 
gestive location of the external wound. Severe 
external hemorrhage is relatively rare because usu- 
the blood first fills the pleural cavity. 

.rhc author prefers the approach through the 
original wound to methods employing musculo- 


cutaneous or musculo-osseous flaps. In r he wzs 
obliged to ligate the peripheral branch of the 
descending portion of the coronary artery. The 
operation was not followed by any immediate or 
remote untoward results. Joseph K . Narat, MJ). 

Finch, E.: Discussion on Surgery of the Patent 
Ductus Arteriosus. Proc. R. Soc. il., LomL. 104O 
39: 107. ^ ' 

The chief danger in ligation of the patent ductus 
arteriosus is infection causing a subacute endocardi- 
tis which fa fatal; but it is to be remembered that 
the patients with this condition, apart from being Ln 
danger from infection, roust live the restrict^* Jffe 
associated with a cardiac lesion. The diagnosis of the 
condition fa not always an easy one. There are 
however, some cardinal points in the uncomplicated 
case which may be mentioned. The patients usualjy 
are known to have had a cardiac lesion from chiM- 
hood. They arc usually small in size and they may 
complain of shortness of breath, but usually as they 
have had the lesion all their life, they are not co> 
scious of this disability. On examination they have 
no finger clubbing and usually no cyanosis. Pain*, 
tion over the pericardium may or may not reveal a 
turbulent heart action and a thrill over the unp^r 
part of the left chest, its maximum about the se^nd 
interspace. Auscultation reveals the characteristic 
murmur suggesting a heavy machine shop and which 
fa known as the “ machinery murmur"; its essential 
feature fa its continuous quality. ‘ 

An x-ray film of the chest usually reveals certain 
characteristic features. The pulmonary artery fa 
enlarged so that a bulge can be seen below the aortic 
knuckle, and there is usually some enlargement of 
the heart. The vascular shadows in the lungs are 
very obvious and in some cases markedly so. 

Hunter believes that the mechanical defect to 
gether with the risk to life, is sufficient to warrant* 
surgical intervention in the uncomplicated case ei 
cept in that of the very young; in these cases onWa 
tion should be postponed to a later date. \ zi/rA* 
for septic foci is made. Usually because of the cardis” 
condition patients have not had their 
adenoids removed, but, when necessary, thi$n.. '''' 
a routine, the operation being performed und^f 
phylactic doses of the sulfonamides. 
exercises are instituted as soon as the patients 
into the hospital and are continued throughor;* 
stay. 

The operative technique employed by . 
the same in all cases and the approach used 
originally described by Gross. Althougb 7*^ 
ptoach is a limited one, it allow’S the reccs^j..'/?^ 
of the chest wall more completely and 
re-expansion of the lung more easily than jiTf 
thoracotomy incision. It does not allow 
the same access in dealing with comp!icati.r.'^r 
operation. _ 

The ductus itself when defined is veryj.. 
runs an unexpected anteroposterior 
be elongated by gentle traction with a ■- ta.: 
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pulmonary artery while the ligatures are being 
passed. Two No. 8 silk ligatures are used as ties, 
care being taken not to damage the recurrent nerve 
with the ligatures. 

The wall of the ductus itself varies in thickness. 
In the majority of cases it is very thin, and in a in- 
stances the author observed the blood moving in the 
vessel. In both of these the impression was given 
that the flow was from the pulmonary artery to the 
aorta. This is against all the views previously ex- 
pressed, but these views have been largely theoreti- 
cal. It has always been assumed that the flow was 
from the aorta to the pulmonary artery on the 
grounds that the pressure in the aorta was more than 
in the pulmonary artery and also that the enlarge- 
ment of the heart suggested an extra load on the 
pulmonary side. This is further strengthened by the 
increased pulmonary vessel shadows as seen on x-ray 
examinations. It has been estimated that the flow 
through the ductus is very large, up to sopercent or 
more of the left ventricular output. It is remarkable 
that this extra work does not result in more serious 
signs of myocardial insufficiency, and when the in- 
crease in blood pressure and the great increase in the 
size of the heart that occurs when an arteriovenous 
fistula of similar size is caused by injury is consid- 
ered, one must ask if there is not some factorpresent 
in the congenital case that has not yet been ex- 
plained. 

Surgeons are not satisfied with ligation in con- 
tinuity, and there is no doubt that the next forward 
step in this region is to divide the ductus completely. 

The difficulties encountered during the operation 
are: the problems in connection with exposure, local 
bleeding of a slight character but sufficient to ob- 
scure the field and make the procedure tedious, 
puncture of the pericardial extension along the 
ductus with a small constant stream of pericardial 
fluid, the presence of glands in the arch of the aorta 
which arc sometimes difficult to clear from the 
ductus, and, the most serious, the tearing of the 
ductus either while it is being defined or due to the 
ligature material cutting through it. 

The complications after operation arc fluid or air, 
or both, in the pleural cavity. In no case has there 
been cause for anxiety during convalescence, and by 
expanding the lung with positive pressure to reduce 
the air in the cavity there should be no danger. In 
an uncomplicated case there should be no blood in 
the pleural cavity. 

The usual convalescence is quiet in children: they 
are well after 24 hours, and it is probably only con- 
servatism that confines them to bed for a week or 10 
days. The follow up shows that both the adults and 
children are more robust and in better general health 
than before. It would be fair to say that they were 
unaware until after the ligation of the ductus what 
limitations had been imposed on them because of 
their disability. In time the ultimate fate of these 
patients will be known. At this time it can only be 
said that by ligation of the ductus we have i^uced 
their chances of getting a bacterial endocarditis. 


In discussing this article Tubbs thouAt lU- 
Hunter’s novel suggestion that the blood floxiji 
patent ductus during postnatal life was Iroa tit 
pulmonary artery into the aorta could not be nxj 
tamed, although it provided a ready eipiaaalicjfr 
the surprising cure when infection ffaspre5tnt.Tifr“ 
appeared to be ample evidence in support rf tit 
classic view that the blood flow was from the lom 
into the pulmonary artery: (i) in uacompliriW 
ttses there was no cyanosis which could be prtsc 
if venous blood were sucked into the aorta from tit 
pulmonar)' artery; (2) the low diastolic pressw 
usually associated with patency of the ductus «ts 
readily explained by the classic view but very ii '5 
cult to understand if the blood flow were ia th: 
reverse direction(the diastoHcpressurewasregardel 
as inversely proportionate to the alibre of tie 
ductus) : (3) pulmonary congestion due to lie owr- 
loading of the pulmonary drculaf ion from tie loni 
was often found several years before other sips c! 
heart failure developed; (4) dilatation of thepJ- 
monary artery sometimes with actual 8netir)'s3 
formation {an x-ray film depicting such an aneutj-sa 
was shown) was commonly present because « lit 
raised pressure caused by the flow from the tortt, 
(5) the oxygen content of blood removed from tit 
pulmonary artery at operation had been shown tox 
abnormally high: (6) pulmonary infarction aI»J)» 
preceded systemic embolism when 
teritis had complicated the picture: and {VJmk 
was the irrefutable evidence of cardioaniio^pif. 
revealing that none of the relatively concent 
dye in the pulmonary artery entered the aorta. 

The indications for surgical closure of the dacw 


required careful consideration. 
doubtedly an absolute and 


operation as the prognosis in. 
been almost universally fatal in the 
or signs of cardiac failure were 7?. 

lions for operation. In addition, 
heart or a diastolic pressure .ftherekfe 

foreshadow failure at a later date an Jevcloo- 
grounds for surgical treatment. 
ment in childhood was likewise an in _p|:£,;rj 
Preparation for operation in the ^ ^ ^5 
case was not thought necessary. 
present a Sever. 


lion in oroer 10 icuu^-v 

do so, penicillin was given for ^ ® ^jrip 
with the same object. .An m „ i«idMUl 
started before operation m case ^ jv. 

hemorrhage, but was on the itf 

operation was completed as . f jimMs ia lie 
would be augmented by the infusion 01 


absence of blood Joss. . f_n<irtanttorfe;’f 
In isolation of the ductus, it wh’A 

nize a fingerlike process of sero P pulmocJff 
often overlaps the anterior P . j^notbeopf^f. 
end of the ductus. This proc« 
but should be stripped tSt^' 

heart by blunt dissection. I ^scare the f- - 
slant leak of pericardial fluid wU* 
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Patience and gentleness are the passwords to success 
in the rest of the process of isolation. 

The means whereby permanent closure of the 
ductus might be invariably obtained is the most 
outstanding problem. In view of the reports of 
successful cases which were treated by division be- 
tween clamps, this should be considered in many, if 
not all, cases. Stepkcn A. Zicuan, M.D. 

Sellors, T. 11 .: Constrictive Pericarditis. Rrit. J. 

Surg., 1946, 33: 2 ‘S- 

Surgical intervention in disorders of the human 
heart is still regarded as something in the nature of 
a dramatic adventure, although in recent years it 
has been shown that the surgeon’s hand is more 
kindly tolerated than was once thought possible. 

Constrictive pericarditis which ties down the 
heart movement and produces chronic compression 
can be relieved only by some direct form of excision 
of the cicatrized pericardium. 

The essence of constrictive pericarditis lies in the 
fact that contraction of pathologically formed intra- 
pericardial adhesions restricts the normal action of 
the heart. It is well known that adhesions can exist 
without obvious interference with function: on the 
other hand, extrapericardial adhesions dragging on 
a diseased heart may add to its enlargement. 

Starting then with a constricting and limiting 
layer of dense fibrosis in the pericardial tissues it is 
possible to see how increasing contraction brings 
about progressive impairment of cardiac function. 
The heart is practically strangled to death by cica- 
trization of its own movement. 

The chief efiecl of the fibrosis is to limit diastole. 
The oncoming venous blood cannot be accepted in 
full amount by the restricted relaxation, and the 
pump, being insufficiently supplied, has less to 
deliver in its forcing stroke. 

_ On the arterial side of the circulation, the limita- 
tion of the diastolic supply and consequen t reduction 
of the systolic output is recognized by a low level 
systolic blood pressure (from 90 to no mm. Hg) and 
a low pulse pressure (from 15 to 25 mm. Hg not being 
unusual). In normal circumstances the response to 
exercise results in an increased output of the heart 
beat associated with some increase in rate, factors 
which combine to give a substantial increase in the 
volume output per minute. In constrictive peri- 
carditis the output per beat is limited and the only 
'vay in which the necessary volume per minute can 
be sustained is by an undue increase in the pulse 
rate. Tachycardia is therefore a comparatively early 
sign and this becomes even more prominent on exer- 
tion. Dyspnea similarly occurs on exercise, but is 
absent at rest, and does not occur when the patient 
I* lying flat (an important sign in the differential 
diagnosis). The presence of a paradoxical pulse is 
common. 

Edema occurs in the dependent parts of the body, 
particularly in the legs, where in course of time the 
edema takes on a lymphatic appearance. Facial and 
arm edema may be present although they are not 


always noticeable, but swelling of the face has been 
seen to develop in the course of days when rapid con- 
striction was occurring. Cyanosis of varying degree 
is common and the extremities are blue, cold, and 
uncomfortable. These symptoms are out of propor- 
tion to the degree of dyspnea, being more dependent 
on the raised venous pressure than on the unduly 
reduced cardiac output. 

Liver enlargement with ascites is one of the cardi- 
nal signs of constrictive pericarditis: both are pro- 
portionally much greater than in a comparable case 
of congestive heart failure. Apart from other signifi- 
cant signs the enlarged belly is almost bound to 
attract attention. 

A remarkable feature in all this interference with 
the circulatory system is that the lungs are un- 
affected. 

Such symptoms as lassitude, wasting, and weak- 
ness are regularly encountered and can be under- 
stood in the light of the general interference with the 
circulation. 

To complete the classic triad of the compression 
syndrome, according to Beck, a small quiet heart 
should be added. This, however, requires qualifica- 
tion, since a reduction in the apparent size is by no 
means always seen, but the presence of a ‘quiet’ or 
practically immobile heart can be emphasized. 

One of the fundamental points of constrictive 
pericarditis is that the heart muscle Is normal in 
nearly every case. The myocardium is not diseased 
and it is potentially sound, although its activity has 
been sorely restricted in the process of constriction. 
If the restraining pericardium is removed, in the 
course of lime the myocardium will be able to func- 
tion with a power that approaches normal. More- 
over, the condition only embarrasses the patient’s 
existence when the local mechanical state has 
jeopardized the circulation as a whole. 

Whereas the heart muscle itself is relatively nor- 
mal, the same cannot be said about cardiac rhythm. 
The presence of contracting scar tissue and even 
plaques of calcium around the “pacemaking” area 
may account for irregular stimulation. All types of 
irregularity are encountered and periodic changes of 
rhythm ace not uncommon. Operative handling of 
the heart produces extrasystoles and sometimes 
fibrillation, although these disturbances, even if they 
arc more than transitory, generally subside within 
24 hours. Any pre-existing irregularity is not neces- 
sarily replac^ by normal rhythm after surgical 
removal of the pericardium, although this has 
occurred on occasions. 

Electrocardiography shows remarkably uniform 
results, the principal features being a low voltage 
type of curve and lowering or inversion of the T-wave. 
The loss or inversion of the T-wave is commonly 
seen in Leads I and II and contrasts with pericardial 
effusions, which exaggerate the RS-T and the T- 
wave. After pericardiectomy there is some improve- 
ment in the voltage and a tendency for the T-wave 
to become less flat or inverted, but this Is not marked 
for some time after effective liberation of the heart. 
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The current literature submits three possible 
causes for the origin of constriction— tuberculous 
infection, old pyogenic pericarditis, and idiopathic 
factors. The last accounts for the larijcst group in 
the published records, but it is easy to understand 
that the limited tissue available /or microscopic 
epmination from pericardial excision, and the dura- 
tion of the disease fail to afford complete facilities 
for investigation. 

The future of a patient with constrictive peri- 
carditis depends on the rate of development of the 
condition. The slowly developing case which is not 
submitted to careful and systematic investigation 
may pass through many hands before the disease is 
finally diagnosed. These patients can live for years 
in limited and tolerable health. 

Removal of the restraining pericardium to allow 
as full a ventricular expansion as possible is the only 
treatment for established pericardial constriction. 
Excision of all the pathological pericardial tissues 
would be the ideal: however, this is not practicable 
but the improvement following limited removal is 
remarkable. Excision should aim primarily, and 
possibly only, at freeing the ventricles, although for 
anatomic reasons even this is rarely achieved. The 
usual procedure is to resect the anteriorly placed 
pericardium and to carry the dissection outward over 
the apex and around the left border of the heart. The 
very thinness of the auricles and great veins makes 
interference over them a hazardous undertaking. 
Attempts to perform an extensive ventricular clear- 
ance without an opening into the left pleural sac 
often results in a more limited operation than was 
originally planned. To free the left border of the 
heart to an adequate extent the dissection should be 
carried posteriorly beyond the line of the phrenic 
nerve; but to do this and at the same time preser\'e 
the integrity of the pleural cavity is practically im- 
possible. Consequently a deliberate transpleural 
approach to the heart may be countenanced as read- 
ily as the more popular extrapleural exposure. 

The incision through the pericardium should be 
carried through both layers down to the heart muscle 
and not only through the parietal layer. This must 
be emphasized because it is quite easy to find a plane 
of cleavage between the parietal and visceral peri- 
cardium even after years of apparent adherence. The 
dissection plane between the visceral pericardium 
and myocardium is not as easy to define. 

The full aim of dissection is to free the anterior 
surface of the right ventricle and the front part of its 
diaphragmatic aspect, and to free the left border of 
the heart from over the apex well on to the diaphragm 
and complete the excision laterally behind the level 
of the left phrenic nerve. The obliquely pl^d 
auriculoventricular groove marks the upper limit, 
and although clearance beyond this area is frequently 
advocated, it can be seen from a section of this 
region that there is little margin for error. 

The tolerance of the heart muscle to handling is 
considerable. The ventricles respond to manipula- 
tion by repeated extrasystoles and are liable to 


fibrillate if touched too often and too much- ern- 
quen tly periods of rest should be a routine part ef & 
operation. During these intervals small vara rich 
or muscle grafts can be applied to bleeding arose: 
the freed heart muscle. The possibility of tarda: 
arrest is present, but with the heart practitaByusdot 
manual control this need not be loo alarming; jtt. 
of 1 per cent procaine injected intravenously is slI 
to be of value in controlling an unduly turbule:'. 
heart. SiEPirra A.ZiDtA.s,JfD. 


ESOPHAGUS AND MEDIASTINTJM 


Patterson, C. O., and Rouse, Ilf. 0 .: Esophagn) 
Varices. J. Am. il. Ass., 1946, rjo- 384 
Esophageal varices on direct inspection Uiranjli 
the esophagoscope are so large in some instanca 
that they softly occlude the esophagus. 

Patients have complained that substemd ul 
upper abdominal distress precedes hematemesi!|i=J 
it is possible for the patient and the patient’s fandr 
to predict the approaching catastrophe of iencf- 
rhage. It appears, therefore, that persistent ins- 
sternal distress occurring in a patient ba'-inf^^- 
or suspected esophageal varices would indicate tite 
need for x-raystudyandprobaWyesoptugoscepyu 
well as the injection of any veins large eneugsti 
produce symptoms. . . , 

The authors have noted that patients la a en^ 
state of shock immediately before 
appeared in no danger at all a 
injection, and were sitting upright m bed upp 1 
_hi. — V 1...... T» ihu* inoear sale w 


milk JO hours later. It would thus appear ^ g 
give the injection treatment after th* pahe .. 
the proper hospital cfivironment with re 

assurance as to the dilBMsis aad ‘*}ff 


assurance as to the diagnosis 
facilities, particularly typed whole . ,j p| 
The contraindications to csophagoscopy ' 
course, always be kept in mind._ 


for necessary splenectomy waa repeate y 
by massive hematemesis. Only 


by massive hematemesis. wai/ ^ 

of the sclerosing solution into ^,3 

did the hematemesis cease and the 


count maintain a safe level for fw^ 

Hemorrhage occurs not 






is best expiamcQ oy me aua,--/ - morebrs. 
which tend to be subserosa! , -.-w Oa li 

hv tihP 1 p« p1«i{c structure of 


by the less elastic structure 

other hand, in the esophagus the yar co« « . ... 


^* *"^ '* fimiv by 

to be subrnucosal and are fore they 

areolar tissues of the esophagus, -fomision 
a tendency toward sacculation , ire iw® 

the lumen of the esophagus. wb«eth y 

vulnerable to ulceration ^d rup freatfflcal.®* 
The ultimate evaluation 01 
esophageal varices by ‘f.® and carefu’ o^- 

soluUons wiU take some little time 

15 use! 


Five per cent sodium iioMnf. W 


for the injections. 
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Montano, G.: Clinical and Roentgenological As- 
pects of the Differential Diagnosis of Mediasti- 
nal Tumors (Consideraciones dlnicas y radiol6gl- 
cas en relacidn con el diagndstico diferencial de los 
tumorcs del mcdiastino). Gac. mfd. Mtxico, 1945, 
7S: 277- 

Since mediastinal pathology and especially that of 
mediastinal tumor is a very difficult one from the 
diagnostic standpoint, a study of it based on 80 cases 
seen in the Cancer Section of the General Hospital of 
Mexico City is presented. 

The anatomy of the mediastinum and of its con- 
tained structures is reviewed. The author divides 
the mediastinum into an anterior and a posterior 
portion by a vertical plane passing through the pul- 
monary hilum, and into an inferior, middle, and 
superior section. 

Symptoms produced by mediastinal tumors are 
essentially due to pressure or encroachment on, or 
displacement of, the adjacent organs by the process. 
These lesions may reach huge proportions without 
symptoms or may, by their relation to juxtaposed 
organs, produce definite localizing signs. Three 
general classes of symptoms are to be recognized: 
(1) tespiratory or digestive symptoms, (a) symptoms 
due to the involvement of the nervous system, and 
(3) symptoms due to the involvement of the vas- 
cular tree. The first group of symptoms is very 
much as expected. The second group is also of 
understandable manifestations, although localiza- 
tion by the segments of the peripheral nerves in- 
volved may be helpful, or the discovery of a 
Horner's syndrome or recurrent laryngeal nerve 
palsy is quite diagnostic. In the third group, it will 
DC remembered that the establishment of collateral 
circulation may indicate, for example, whether the 
superior vena cava is involved above or at the con- 
fluence of the azygos vein. The collateral channels 
are thoracic if the involvement is above the juncture, 
and abdominal as well as thoracic if both vessels are 
involved. 

Of the 80 cases studied, 60 were manifestations of 
lymphoblastoma. The symptoms in order of fre- 
quency were dyspnea, supraclavicular or cervical 
thickening or tumefaction, pain, cough, edema, 
cyanosis, a collateral venous circulation, and hem- 
orrhage. 

The malignant mediastinal tumors, in general, do 
not produce the extensive compression or displace- 
ment syndromes that benign neoplasms do because 
they tend to invade rather than compress or displace, 
and their course is rapid, not allowing time for the 
“®ji^lopment of a compensatory mechanism. 

The roentgenological approach to the study of the 
pediastinum is also difficult because of the super- 
imposition of the shadows produced b>^ the several 
organs contained within it. Demonstration of abnor- 
mality depends on the encroachment of the process, 
the space occupied by the lung field. 

The first question to settle is whether the abnormal 
shadow is primarily in the lung or in the 
mediastinum. This can be inferred by observing the 


angle of incidence of the shadow with the mediastinal 
border (according to Lenk). Oblique projections of 
the thorax will be useful in determining whether the 
mediastinal lesion is anterior or posterior. 

Malignancy is suggested by irregular borders of 
theshadow, which indicate invasiveness. The degree 
of displacement or compression of the adjacent 
organs is important, in that benign tumors are more 
apt to present this feature in greater degree than 
infiltrative malignant ones. A symmetrical tumor 
suggests a single origin in contradistinction to a 
lobulated one; the latter suggests a multicentric 
character such as occurs in tumors of the lymphatic 
group. 

Finally, irradiation can serve as a basis for classi- 
fication of these tumors by the type of response 
produced. Great radiosensitivity indicates tumors 
of the lymphoblastoma group. Within this group 
certain variations permit distinctions, for example, 
between Hodgkin’s disease and the more radiosensi- 
tive types. Moderate response is seen in carcinomas 
of the thymus or thyroid, fibrosarcoma, ahd metas- 
tatic carcinoma. No response suggests a histologi- 
cally benign neoplasm, or aortic aneurysm. 

The location of the tumor offers some differential 
help: it is in the anterior mediastinum, one should 
suspect cysts, teratomas, intrathoraefe goiters, 
tumors of the thymus, or aortic aneurysms; but if it 
is in the posterior mediastinum, one should expect 
tumors of neurogenic origin, vertebral tumors, cold 
abscesses, lymphatic tumors, or aneurysms of the 
descending aorta. 

Numerous illustrative roentgenograms are ap- 
pended, without case histories. 

HiRAU T. Langston, M.D 

Adams, W. E.: Surgery of the Mediastinum. Siirg- 
Clin. N. Avterica, 1946, 26; 130. 

During the past three decades, with their advances 
in the control of surgical pneumothorax, exposure of 
the mediastinal structures has become possible and 
treatment of congenital lesions, infections, tumors, 
cysts, or traumatic lesions has advanced apace. The 
scope of surgery in this region is now extensive. The 
details of 3 cases illustrating the more common pro- 
cedures are given. 

The first case was that of a 45 year old, white 
woman with a dermoid cyst of the mediastinum. 
She came under observation because of an intra- 
thoracic mass discovered by a routine employment 
roentgenography as the condition was virtually 
asymptomatic. Her general condition was excellent, 
positive findings being confined to the chest. The 
roentgenogram revealed a huge rounded mass some 
14 cm. in diameter in the ri^ht lower anterior lung 
field. Normal diaphragmatic motion was present 
and no expansile pulsation could be made out 
fluoroscopically. No calcification could be seen in 
the mass. 

Thoracotomy was performed through a right 
anterolateral incision. The pleura was entered 
through the sixth interspace and additional exposure 
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was secured by dividing the fourth, fifth, and sixth 
cartilages and extending the incision in this line. The 
mass was easily removed after incision of the media- 
stinal pleura The lung expanded freely. The thorax 
was closed with drainage. The postoperative course 
was uneventful and the patient was discha^ed at 
2ya weeks. She was asymptomatic ii mont^ after 
the operation. The specimen was a cystic mass con- 
taining yellow fluid, cheesy material, and hair. The 
wall, microscopically, revealed stratified squamous 
epithelium, hair follicles, and sebaceous glands. 

Mediastinal dermoids arc usually located anter- 
iorly and produce symptoms largely because of their 
size. They may undergo malignant change and for 
this reason their removal is indicated. 

The second case was that of an 18 year old white 
male with a neurogenic tumor of the mediastinum. 
He presented a mass in the upper right chest adiacent 
to the mediastinum. It measured from 2 to 2K 
inches and was relatively asymptomatic. It ivas 
found on a routine chest roentgenogram. The mass 
did not pulsate on fluoroscopic examination. No 
other abnormality was discovered. Under general 
anesthesia the right pleural cavity was entered 
through the bed of the sixth rib. This tumor pre- 
sumably arose from an intercostal nerve and was 
found lying along the vertebrae opposite the third, 
fourth, and fifth ribs. After removal, the raw area 
was covered by pleura and the chest closed in layers, 
catheter drainage being provided. The postoperative 
course was uneventful and the patient was asymp- 
tomatic when seen months later. The mass weighed 
58 gm. and was considered a neurofibroma after 
histological study. 

The mediastinal tumors of nervous tissue origin 
are usually located posteriorly. They are frequently 
asymptomatic, but they undergo malignant change 
and may produce symptoms by pressure on the adja- 
cent structures. They are to be differentiated from 
cysts, intrathoracic goiter, and aneurysm. 

The third case was that of a 55 year old white male 
with carcinoma of the esophagus, who complained of 
difficulty in swallowing for g or 10 months. This was 
first noted with solid food, later with liquids also, 
and during the last 2 or 3 months a tendency to 
regurgitate food was noted. Pain in the epigastrium, 
particularly when he was trying to swallow solid food, 
had been noted for this period also. He had lost 35 
pounds in weight and a great deal of strength. He 
was markedly dehydrated and emaciated. A pro- 
nounced esophageal obstruction at the junction of 
the middle and lower thirds of the esophagus was 
demonstrated by barium study. 

After 10 days of preparation, operation was under- 
taken. The left pleural cavity was entered through 
the bed of the eighth rib and the incision extended 
upward after resection of short segments of the fifth, 
sixth, and seventh ribs posteriorly and ligation of the 
corresponding intercostal vessels. The lesion ex- 
tended from just below the aortic arch downward 
for some 4 inches. The mediastinal pleura was 
incised and the esophagus mobilized. The right 


pleural cavity was not opened. The diiphnja ns 
then opened and the stomach mobilized fbe kn 
gastric artery was ligated, but the gastfoep-nlo-c 
artery along the greater curvature was prtsemi 
The spleen was removed to faciliute the prKtdL-? 
The esophagus was transected at its lower fed 
the cardia closed by a double row of suturn ii; 
esophageal mobilization permitted delivery of ih: 
tumor above the aortic arch. The stomach n; 
brought up into the chest and anchored to ti; 
parietal pleura. The esophagus wasanastomotdtr 
an opening in the fundus of the stomach by a dodk 
row of sutures. Careful protection against so] y 
was taken and rubber shod clamps were useddury 
the procedure. The diaphragm was closed irojii 
the stomach. Sulfathiazole crystals were pland 
about the anastomosis. The chest was close! 1: 
layers svith drainage. 

The procedure was performed without shock to! 
convalescencre was uneventful. The patient n 
allowed to drink small amounts of water on the fijA 
day, and by the twelfth day had progressed to 6 
feedings a day and fluids as desired. He was is- 
charged in 3 weeks and was still well after 8 noatw. 
The tumor was a squamous cell carcinoma eaa- 
fined to the esophagus. The diagnosis was ma« by 
barium study and esophagoscopy. ^ . , 

Great progress has been made 
management of these lesions. Operation eSen 
only chance for survival in these patients ino u. 
risk is not formidable. , , ^ t.j.v, 

Sketches, roentgenograms, and photographs ei im 
specimen accompany Che diseussioa. 

’ HinstT.UscsroS"®- 
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and Therapyof Chest Injuries. 
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:.2 per cent of these wounds had apo , tic 
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,rly complications, shock was oh 


y complications, shock was oo 
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ions the following are 
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the lungs in 10.7 pe^ «nt, *2r cr:t. 
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1 54.3 per cent of the P^’"v^‘ lately, 
latter disappeared which 

lall number of cases adhere method 
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le form of pleurosepsis. bu > wrcent ri'-' 
trations were absorbed while m 35 P' 
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cases an abscess developed. Of the secondary lobar 
■' pneumonias, 6oper cent were located at the site of 
the injury and 40 per cent on the opposite side, 
r Contrary to the common pulmonary abscess which 
" produces a characteristic roentgenogram, the trau- 
■- matic abscess of the lungs may not show air above 
’ the fluid level. The latter spreads in concentric 
; direction while the common abscess of the lung 
■ spreads in an eccentric direction, 

-■ The empyema complicating a hemothorax is usu- 
5 - ally unilocular while that complicating a hemopneu- 
~ mothorax is multilocular. 

The following therapeutic measures were used by 
r. the author: (x) active therapy of the hemorrhages; 
c (2) Bulau’s drainage, instituted early and continued 
for a short time; (3) stimulation of the absorption of 
:: infiltrations and abscesses; (4) general stimulation of 
the organism in the form of blood transfusions, 
intravenous administration of glucose, employment 
} of cardiac stimulants, vitamin C, and good nourish- 
ment; and (5) early employment of physiotherapy 
- in order to prevent pneumonia and diminish 
« anoxemia. 

Aspiration of the hemothorax was usually started 
ij on the day following the injury. A rib resection was 
< performed only for empyema of long duration or any 
other virulent process. As a rule, the drain was 
introduced in the ninth intercostal space in the pos- 
^ terior axillary line. A drain was never introduced 
f into the port of entry of the missile. 

In cases with empyema the pleural cavity was 
y irrigated with potassium permanganate, hydrogen 
peroxide, chloramine, streptocide, rivanol, or alco- 
^ holic solution. Patients with abscesses or infiUra. 
'■ tions of the lungs were given, in addition to other 
therapeutic measures, intravenous injections of 
sodium benzoate, rivanol, saline solution, calcium 
chloride, sodium salicylates, or novarsenol. The best 
( results were obtained from intravenous injections of 
from 10 to 15 c.c. of a 10 to 15 per cent sodium ben- 
^ zoate solution given daily over a period of 10 days. 

_ Iodoform in the form of an emulsion proved effi- 
•j Cient in the treatment of gangrene of the lung. 

Repeated blood transfusions up to 10 were given 
^ to patients with complications. 

Patients with an open pyothorax were treated 
■' with Bulau’s drainage and occlusive dressings after 
f preliminary introduction of Vishnevski’s ointment 
' into the pleural cavity. 

‘ In open hemothorax the gravity of the condition 
soon after the injury is attributable not to media- 
stinal flutter but to pleuropulmonal shock. There- 
‘ fore, the advisability of transforming an open pneu- 
mothorax into a closed one is sometimes open to 
discussion. 

’ Graded breathing exercises were instituted in all 
patients with penetrating chest injuries; they were 
started on the day following the trauma, in order to 
prevent pneumonia and anoxemia. The exercises 
not employed in the presence of repeated 
f hemorrhages, shock, or anaerobic infection. In pa- 
tients with multiple rib fractures paravertebral block 
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with novocain was employed to diminish pain which 
would interfere with the breathing exercises. 

Thirty-five patients, or 14 per cent, died. The 
mortality in empyema was 2.4 per cent, in lung 
abscess 2.1 per cent, in traumatic pneumonia 2.5 per 
cent, in picurosepsis 24 per cent, in acute hemorrhage 
28.5 per cent, in gas infection 16.5 per cent, and in 
shock 6.6 per cent. 

Forty-seven and two-tenths per cent of all the 
patients with chest injuries recovered within 30 days 
after the injury, 23.9 per cent within 50 days, and 
29.9 per cent within 60 days. 

Foreign bodies in blind injuries usually became 
encapsulated. 

If a chest injury is combined with a transdiaphrag- 
matic trauma of the abdomen, either a typical or a 
transdiaphragmatic laparotomy is indicated. 

Joseph K. Narat, M.D. 

Samson, P. C., Burford, T. IL, Brewer, L. A., Ill, 
and Burbank, B.: The Management of War 
Wounds of the Chest in a Base Center. J. 
Thoroc. SuTg., 1946, 15: i. 

This article encompasses the experiences of the 
first fully established center for thoracic surgery in 
the north African theater of operations receiving its 
patients from the Sicilian Campaign. The principles 
of treatment delineated are the outgrowth of an 
overall experience with some 1,300 major thoracic 
injuries. The trends of therapy are illustrated by 
reports of representative problem cases amply sup- 
ported by roentgenograms and sketches. 

Blood was found in the pleura in virtually all 
intrathoracic injuries. Treatment was by means of 
thoracentesis without air replacement, beginning 
after 3 or 4 days (during which time cessation of the 
pulmonary bleeding or leakage of air was expected, 
by virtue of the partial compression), unless the 
symptoms demanded earlier aspiration. Air replace- 
ment was believed to defeat the purpose of oblitera- 
ting the pleural space by pulmonary re-expansion. 
Fever was frequently present, but generally subsided 
In a few days in the absence of infection. 

The intrapleural blood frequently clotted: it may 
do this within a few hours. If the hcmothora.\ was 
not reducible by thoracentesis, catheter suction also 
failed to provide significant improvement. 

Clotting of the hemothorax is frequently followed 
by organization, although the factors responsible for 
this are not clear. Within a week fibroblastic and 
angloblastic proliferation may be seen extending 
from the pleura into the overlying fibrin coat. In 4 
weeks, adult fibrous tissue can be recognized in the 
older layers, and in 6 or 7 weeks, the organized layer 
may be 1 cm. thick. The parietal portion is invari- 
ably thicker than the visceral. This is erroneously 
called “thickened pleura.” The lung is encased in 
this cicatricial envelope, being thereby compressed 
and immobilized. Infection does not alter the process 
of organization, that element being manifested by 
leucocytic infiltration in the unorganized zone of the 
fibrin clot primarily. 
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The first application of the principle of decortica- 
tion in this theater was by one of the authors (T. H. 
B.), in May, 1943. This operation is indicated when 
at least 50 per cent compression of the lung is pre- 
sent, especially if the apex is collapsed; and in those 
in whom aspiration has been unsuccessful and in 
whom there has been no appreciable pulmonary 
expansion at the end of 4 to 6 weeks following injury. 

The optimum time for such ir»tervention is be- 
tween 3 and 5 weeks following injury. “The impor- 
tant technical considerations are: (i) meticulous 
establishment of the proper cleavage plane ^iween 
peel and visceral pleura; (a) careful blunt dissection 
of the peel either digitally or by gauze dissector; 
(3) complete freeing of the lung where it is directly 
adherent to the thoracic wall, to the mediastinum, 
or along the fissural margins, so that circumferential 
expansion can be obtained; (4) decortication and 
mobilization of the elevated fixed diaphragm, with 
particular attention to redeveloping the cosiophrcntc 
sulcus; (s) deliberate intermittent expansion of the 
lung under increasing positive pressure, with careful 
stroking of atelectatic areas. ” After decortication, a 
grossly normal, thin, translucent expansile pleura is 
found. Bleeding is only moderate and easily con- 
trolled by pulmonap' expansion. Decortication of 
the parietal “peel” is not considered necessary. 

Proof of infection in these cases was based on 
finding organisms in the bloody fiuid aspirated from 
patients showing clinical signs of toxicity. There 
was frequently a dela;^ in obtaining bacteriolonc 
confirmation. Anaerobic streptococci and staphyTo- 
cocci were frequent offenders. 

Small empyemas have been treated by the usual 
methods of aspiration and drainage, but larger ones 
(with 33% or more pulmonary compression) have 
been managed by evacuation of all clot and decorti- 
cation of the parietal peel. This has been done under 
the protection of systemic and local administration 
of the sulfonamides or penicillin. The mechanism of 
production of post-traumatic empyema varies, since 
contamination may enter through the chest wall, 
from the lung by way of a bronchopleural fistula, or 
by spillage from an abdominal source when the 
diaphragm is involved. The latter type may occur 
as a result of contamination in a pleural space rela- 
tively free from blood and do well under the usual 
methods of drainage. Nearly every post-traumatic 
empyema, however, develops in a hemothorax 
(hemothoracic empyema) and the infection is con- 
tained within the walls of the intrapleural hematoma 
instead of being confined by the pleurae themselves. 
In these cases total empyemas are more frequent, 
and pulmonary expansion is more often problemati- 
cal, as compared to postpneumonic empyemas, and 
periosteal reaction and clubbing of the fingers are 
not seen. Adequate drainage is necessary and can be 
promptly carried out without awaiting “thick pus,” 
since the fear of mediastinal mobility is not great in 
view of the pathogenesis of the condition. Water 
seals are not mandatory after drainage. II pulmo- 
nary expansion does not occur in from 4 to 6 weeks, 


decortication has given gratifying results. 
cation without preliminary drainage iapatirrlsi: 
good condition is feasible and recommeadd. 

Multiple empyema, particularly in the preseEctd 
bronchopleural fistulas, in an otherwise eipaeirf 
lung, is best managed by accurately plated 
rib resections, as indicated. 

Because of the cloth and debris in the iroci, 
foreign bodies (metallic from 1.5 cm. up !d sa) 
should probably be removed, preferably betweea tb 
fourth and tenth days after injury. This ailotis thr 
lung to recover from its original trauma ind it 
readily expansile, yet not lay down dense pltm! 
adhesions or heavy fibrosis around the missile. Jfel 
of the pericardial and myocardial foreign boil'n 
should probably be removed. However, remo\il d 
retained fragments that are asymptomatic is 1 
problem subjudice. 

Continued intrapleural bleeding generally comn 
from some vessel in the chest wall. Severe henor- 
rhage has rarely been seen from a lung wound. 

The 15 detailed case abstracts BJustrate th: 
diagnostic approaches, principles cpf tnanagtsini, 
operative details, and immediate end results, piftf- 
two illustrative roentgenograms and 4 sketches iff 
included. Hixau T. Lakcsios, « d 


Keynes, G.s The Surgery of the Thymus G 1 jd« 
Bril. J. S«r/., i 94 &» 33 = »”• 

Up to a recent date there has been *['^‘^** J®™] 
plete absence of surgical interest in the th^ 
gland. In support of this **p*®*“^*^* 


... -jpport of this stateBCDt we 

mints out that there has never before tons 

•,is subject in the Briliti JomA ^ 


button on this \ 

Surgery of the thymus principally ®^^(I 
lions for the relief of thymic 
myasthenia gravis. Thymic if 

seen in young children in whom *toe « ^ 

difficulty in breathing associated 
cyanosis. Death sometimes ensues. 

been supposed to be due to bJ« 

of an abnormally large thymus, obsimc- 

theicfore been made to relieve ^ 

lion to respiration by removing tnei^ chilff^ 
claimed that in four-Hths of ris 

the attacks of suffocation ceased, and stnao 


Surgical therapy, ^ S'ether ihf 

nedical opinion has fluctuated ..-vc asthtni 
.hymns gland is really th®, ““'"IKthy-oiii® 
:t is no longer generally J^^staWS iyapff; 

he cause of death in was another?^ 

.icus." But apart from this basfa^^®®' 

,aso» wh, >‘t" ''“"i 

md has not been heard of of 

arged thymus gland under 

xlls can be made to disappea P 
rradiation. t ..mcbos^rcooir 

Thymic tumom ’ splndiect^^®^ 

serithelioma, Hodgkin s dis » 
loma, and epitheUoma have been 
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their removal has seldom been attempted, and most 
of those that have been removed were in patients 
who had myasthenia gravis associated with the 
growth. 

It seems that of the five kinds of thymic 
tumor the epithelial tumor is the only one that is 
ever found coexisting with myasthenia gravis and, 
furthermore, when the epithelial tumor occurs, the 
association with myasthenia is almost invariable. 

Blalock’s recent success with the relief of myas- 
thenia gravis by thymectomy directed attention to 
this field of surgery, and since 1942 Keynes has per- 
formed 51 such operations. The technique employed 
consists in a T-shaped incision over the sternum and 
the latter is divided with a Schumacker’s sternum 
splitter as far as the fourth cartilage. 

Exposure of the mediastinum permits dissection 
of both lobes of the gland and their removal. On 
removal of the retraction the two halves of the 
sternum spring back into their proper position and 
the soft tissues over them are securely sutured m two 
layers with strong catgut. The cancellous bone heals 
rapidly and care is taken not to limit the maximum 


141 

excursion of the chest in any way by tight bandag- 
ing. 

The association of a thymic tumor with myasthe- 
nia gravis has an important bearing on the treatment 
of myasthenia by thymectomy, which is often un- 
suspected. It seems that at least i in 10 of the 
patients coming to operation is found to have a 
tumor, and the implications of this fact are of con- 
siderable importance. The tumors are thickly en- 
capsulated, but, nevertheless, they show a tendency 
to burst through the capsule, and histologically they 
consist of a homogeneous mass of epithelial cells in a 
state of great activity. Their appearance suggests 
that the margin between innocence and malignancy 
is rather fine, and the removal of these tumors at as 
early a stage as possible is of the greatest importance 
to the patient’s welfare. 

AH patients with tumors tend to respond more 
slowly and incompletely than most individuals res- 
pond to prostigmine. 

Of the SI patients whom Keynes operated on, 38 
are still alive and have been benefited by the opera- 
tion. Stepiien a. Zieman, M.D. 
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gastroinI’estinal tract 

Hobbs, W. H., and Cohen, S. E.: Gastroduodenal 
Invagination Due to a Submucous Lipoma of 
the Stomach. Am. J. Surg., 1946, 71: 505. 

The authors present a complete classification of 
the forms of intussusception which occur in the ali- 
mentary tract. They then present a case report of a 
gastroenteric type of intussusception seen in 1937. 

The patient, a 61 year old white female, was 
troubled with constipation for ra years. Three years 
before admission she began to lose weight and tired 
easily. In November, 193 5 she had a severe paroxysm 
of pain in the right upper quadrant of the abdomen 
radiating to the back and right shoulder. It was ac- 
companied by nausea and vomiting. She was treated 
medically for gall bladder disease and recovered, but 
had many similar milder episodes. In December, 
1937 she was unable to retain food in her stomach, 
had mild pain, and vomited for 3 days before ad- 
mission. Bowel movements were normal. For a year 
previously, she had noted a nontendcr mass above 
the umbilicus. 

Physical examination revealed dehydration, a soft 
abdomen, and a freely movable (3 by 5 cm.) mass in 
the epigastrium in the region of the transverse colon. 
The admission diagnosis was carcinoma of the trans- 


verse colon with metastatic obstniction c-1 the 
pylorus. Gastrointestinal x-rays revealed that the 
antrum of the stomach did not fill and there tb 
marked retention (50% after 48 hours), Laborator) 
examinations showed a moderate anemia. On the 
fifth day in the hospital the patient developed seven 
generalized abdominal pain with rigidity and 
tenderness. 

Laparotomy was performed on the ninth day. .M 
least two-thirds of the stomach with the greater 
part of the omentum had become invaginated bto 
the duodenum (Fig. 2). The latter was dilated tp 
to 3 inches in width, A tumor mass measuring abonl 
4 by 3 inches in diameter was palpable at the duo- 
denojejunal junction. By slight traction on the 
cardia and a milking manipulation, retrograde 
disinvagination was effected. The circulation of all 
bowel was found to be unaffected. After reduclioaa 
large intragastric tumor was palpated. The antenor 
wall of the stomach was opened and a large peduncu- 
lated soft tumor was found attached to the posterior 
wall by a broad short pedicle. , . 

A sleeve resection was carried out because ue 
nature of the tumor was uncertain. A cbolecjstee- 


lomy was oone as me - 

ous calculi. The patient made 
covery, regained 20 pounds of weight, and ha 



Fig. I. The anatomic relationslups encountered during the 

14* 
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Fig. J. Closcup of the duodenal segment. 

Surgery.) 

of gaslrointestinal complaints for over 7 years. 
Microscopical]}', the tumor was a benign Jipoma 
covered with gastric mucosa showing chronic in- 
*'^®^ation and interstitial hemorrhage. 

The authors review the reports of benign gastric 
tumors in the literature. The general estimate that 
horn 0.5 to 5 per cent of all gastric tumors are benign 
may' be too low. It is possible that the figures 
should be between 15 and 20 per cent. Eliason and 
Wright in a series of 610 cases of benign gastric 
tumors found that 4.8 per cent were iipromas. 

and Geschickter reported that 3.4 per cent 
01 their 931 cases were lipomas. Benign gastric 
tumors arc relatively infrequent, but adequate 
numbers have been described. Lipoma is the least 
jrequent of the more important nonepithelial types, 
i he authors’ case is the thirty-ninth case reported in 
*20 years. 


(Courtesy of American Journal of 


The authors then present in tabular form all 41 
cases of gastroduodenal invagination assembled from 
the literature. Women predominated among the pa- 
tients in the ratio of 25 to 18. The age incidence 
varied from 12 to 78 years. In practically every case 
a tumefaction was present in the stomach, predispos- 
ing to intussusception. 

Gastroduodenal invagination can be classified as 
partial or complete according to whether only the 
mucosa or all of the layers arc involved. It is central 
or lateral if the axis of the intussusception is parallel 
oral an angle to the long axis of the stomach, respec- 
tively. The severity of the invagination may be 
graded from I to IV according to the anatomic di- 
vision of the duodenum reached by the intussuscep- 
tion. Occasionally, retrograde Invagination may 
occur and the oral segment may come to lie outside 
of and around the aboral segment. This is to be called 
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invagination with an external mccharjwm to dis- 
tinguish it from the usual intussusception displaj'ing 
the internal mechanism. These classifications are 
suggested by the authors after a study and reviov of 
the 41 cases presented in the literature. 

According to this nomenclature the authors’ case 
presented ^vas complete, central, of grade IV, and 
with an internal mechanism. Only a other cases 
reported were of this lyj)c; 9 were more severe; 
7 were of grade II; and 4 were of grade III. The 
central type is more frequent than the lateral, and 
the complete more common than the partial. 

The Symptoms at the onset are those of a benign 
stomach tumor— pain in the epigastrium or urn- 
bilical region, nausea, vomiting, eructations, ano- 
re.xia, fatigue, diarrhea, loss of weight, and emacia- 
tion. Hemorrhage and mclena arc frequent and at 
times a tumor is palpable. If the papilla of Vatcr is 
occluded, jaundice may occur. In a late stage the 
picture is one of intestinal obstruction requiring an 
emergency operation. Grades I and II may lead to 
a ba!l-vab-e syndrome n-ith a sudden obstruction of 
the pyloric lumen by a relapsed tumor or intussus- 
ception. The symptoms arc sudden with violent 
attacks of retching and vomiting accompanied by 
(latulencc and pain. These attacks subside in time, 
and the patient is comparatively well between 
attacks. 

Rocntgenolojjically, in these cases Moore's criteria 
for the diagnosis of a benign gastric tumor are in part 
applicable. In addition, (t) a central area of trans- 
luccncy in the bulb with moticrate transitory fore- 
shortening of the antrum with a shift of the pylorus 
to the left may occur; (2) converging axial striations 
arc caused by tension on the cardial portion of the 
stomach; and (3) parallel transverse striations per- 
|>cndlcular to the axial striations are due to barium 
In the lumen of the intussusceptions. Other cases 
show the “abrupt sign"— abrupt delineation of the 
media running across the mhidle of the stomach, 
with or without spurs. 

Natural cures of intestinal polyps following tor- 
sion and strangulation of the pedicle haw been re- 
ported. Surgical excision of the offending tumor by 
local or sleeve resections is the usual procedure. The 
latter is preferred when intussusception is present. 
The prognosis is defined by the degree of prostration, 
the severity of the bowel damage, and the patient’s 
ability to withstand the operation. 

The lesions occur when there is a morbid feature, 
such as a tumor of the stomach or a mucosal tume- 
faction. Certain predisposing factors such as mo- 
bility of the pyloric or cardiac end of the stomach 
with relaxed gastrohepatic and gastrocolic iigaments 
usually are present. The tumor acts as a foreign body 
within the lumen and excites the gut to expel the 
tumor. Peristalsis carries it into the succeeding 
bowel segment, and the tumor pulls the stomach 
after it. 

The mode of development of gastroduodenal 
invagination with an external mechanism isdifferent. 
The stomach glides isoperistaltically and surrounds 


the first portion of the duodenum. Fiiatiojoflif 
aboral bowel segment is an absolute requircmfsi 
Two cases 0/ double invagination mvolviartli! 
stomach are reported. Robext R. Biciww, u d 


Delannoy, £., and Verhaeghe, .M.: Ulcwiloatd 

lUftli Upon the Posterior Surface of the Stom- 
ach (UlcJres haul situ«s de U face poslfticute dt 
I’estomac). Rn. chir., Par., 1945, 64' 193 
The diagnosis and treatment of ulcers loatd 
near the cardia arc always diiBcult, but espcniny 
when such ulcers develop on the posterior suifictd 
the stomach. This type of ulcer is rare u eiijenced 
by the fact that the 4 cases here reported were fie 
only ones encountered in a series of 1,300 gastrec 
tomics. No instances of ulcer involving the tnhet- 
osity above the horizontal line passing through ti' 
cardia were encountered. This Uqie is also eitreine'T 
rare, occurring in less than 3 per cent of all ga.'ta 
ulcers. The incidence of ulcer of the subtuberosity 
at the junction of the upper and middle third of tie 
vertiatl portion of the stomach has been raricufv 
cited as from 6 to 17 per cent. Such ulcers are 
often of considerable size and have a tendeno’ to 
come to a head at the upper margin or tail of m 
pancreas or to become adherent to the po'tenor 
abdominal wall. Spontaneous healing is pmbaay 
not infrequent. , , , . 

In gastrectomies for ulcer, heavy Mndsre ifr 
qucnlly encountered, fixing the 
the pancreas to the posterior surface of the steaaA 
The pain is not of constant tJTf. but In one cw 
spontaneous subcostal pain 
duced by the method of Mallet-Guy for dix^ 
chronic pancreatitis, could be ’i-e- 

earlier x-ray examination 
suits, but a later film taken with this 
mind yielded positive results. The P . . 
been known to simulate that of 
angina pectoris. The clinical sympto 
and 0/ little diagnostic aid. t, , „, 4 ;narv tecl- 

Roentgenographic Ij.j Tb? 

niques usually yields negative is lo- 

e^n if it has had time to become ^ jot 

cated in tha middle of the 

change the appearance of wort 

According to Moutier, these Ledcwi- 

easily demonstrated ‘ 

Lebard and Garcia Calderon v„,ion of th^ 
special technique for roentgen u , j 
ulcers. By following the & of 

of the contrast medium, a ff .i -itjoftheulcw. 

r/l'SrXnonKnon »d nisM- “ 


but this is a transitory- 

be caused by a fold of the gas , ■ ^ fontrs't 


be caused by a fold of the gas / jjjj contra'' 
ing palpation following the ing pratuct » 

milium may likewise ShS 


examination of the ‘i'^medrum to ^1' 

ingestion of sufficient r having b«o® 

tuberosity. The P^fenor surfac , 

inferior in this position, can then be ex 
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air forces back the anterior surface which has be- 
come uppermost. A combination of careful clinical, 
radiological and gastroscopic study will yield the 
best diagnostic information. 

Various surgical methods have been recommended 
to deal with high posterior gastric ulcer. The tech- 
nique of Pauchet, which has been found useful for 
high ulcer of the lesser curvature, will not suffice. 
In ulcers of the upper third of the posterior surface 
of the vertical portion of the stomach, a total sub- 
cardial gastrectomy may be necessary. In most 
ulcers of the subtuberosity, subtotal gastrectomy is 
Indicated, although in very small ulcers the section 
may be made obliquely from above downward, pro- 
ceeding from the ulcer toward the greater curvature. 
This approximates Pauchet’s "section en goulticre”, 
and facilitates gastrojejunal anastomosis. Such 
interventions as transpylonc gastrostomy, wide 
gastroenterostomy, Madicner’s operation, and total 
gastrectomy should be reserved for special indica- 
tions. Transpyloric gastrostomy is recommended 
only for anemic, aged, or debilitated patients. Also 
Madlener’s operation should be attempted only in 
aged or debilitated patients or in cases of constricted 
thorax with little prospect of tolerating a longer more 
difficult intervention. Good results were obtained 
by gastrectomy in all of the 4 cases treated by the 
authors. Eorut ScirANcnc Moore. 

Kranip, N. B.: On the Results of the Medical Treat- 
ment of Peptic Ulcer. Acta tried, scand.^ 1946, 14 1; 
281. 

In an effort to elucidate the results obtained by 
medical treatment of peptic ulcer, the author studied 
66s patients (440 men and 216 women) admitted to 
Bispebjerg Hospital, Copenhagen, in the period from 
1031 to 1038. All had uncomplicated cases of peptic 
ulcer, which were classified as bleeding (165 cases of 
hematemesis and 122 of meicna) and nonblecding or 
painful (81 gastric and 297 duodenal ulcers, all 
roentgenologically demonstrable) ulcers. 

Patients with bleeding ulcers were given a puree 
diet throughout their hospital stay; those with gas- 
tric or duodenal ulcers were started on milk and 
strained oatmeal and allowed additions until they 
too were on a puree diet. Both types of patients 
Were kept in bed for 3 weeks. After about 4 weeks 
they were discharged but advised to continue the 
dietary regime at home for at least four months. The 
follow-up study consisted of detailed questionnaires. 

The immediate results of treatment were good. 
Ninety-five per cent of patients with bleeding ulcers 
were symptom-free at the time of discharge from the 
hospital. Five per cent of these had a relapse very 
soon after discharge. Of the patients with painful 
ulcers, 75 per cent of those with gastric ulcer and 80 
per cent of those with duodenal ulcer felt well at the 
time of discharge. Of these patients, 20 per cent had 
^ almost immediately after leaving the hospi- 

tal. Final results, after an observation period of at 
least 5 years, were less encouraging. Of the 626 
patients who could be located, 29 per cent had 


recovered, 36 per cent were improved, and 35 per 
cent had a poor result. The first two categories 
include patients who had suffered relapses; the last 
category includes those who died, i.e., 15 percent of 
the total number of patients. 

In analyzing the factors related to the disease, the 
author points out that age and sex seem to have 
little bearing on the outcome. The duration of the 
disease had a definite bearing on its outcome. 
I’atients who had had ulcer for less than 6 months 
had a 50 per cent chance for recovery. This figure 
decreased to 20 per cent as the duration progressed 
to 3 years. A previous cure of the disease decreased 
the patient’s chance for recovery. Results of treat- 
ment were poorest in patients with duodenal ulcers 
and best in those with bleeding ulcers. Fifty-eight 
patients were subjected to operation, 17 of them for 
perforation. The other 41, most of whom had duo- 
denal ulcers, sought relief from symptoms. Relapses 
were frequent The greatest number occurred in 
patients with gastric ulcers, 86 per cent of which 
recurred. Only 3 per cent of the group of patients 
died as a direct result of having an ulcer. Nine died 
of perforation, 8 of hemorrhage alone, and 2 of 
pyloric stenosis. 

A comparison of the author’s material with studies 
made by Nielsen and Mattisson showed that peptic 
ulcer has not undergone any essential changes as a 
disease, although it has undergone considerable 
change in its manifestations within the past 25 years. 
From being a disease chiefly involving the corpus 
ventriculi and encountered especially in women, it 
has now become a disease seen chiefly in man and 
most often involving the duodenum. Therapeutic 
results for the now predominant duodenal ulcer 
appear to be even poorer than would be expected 
from previous investigations 

The author’s concluding opinion is that since 
medical treatment has effected such poor results for 
a steadily increasing number of duodenal 'ulcers and 
for recurring gastric ulcers, whereas resection appears 
to be producing an increasing number of cures, the 
indications for surgery should be broadened. 

B. F. Lounsbcry, M. D. 

Rickies, J. A.: Multiple Carcinomas of the Stom- 
ach. Surgery, 1946, 19; 229. 

The occurrence of multiple benign lesions of the 
stomach has been reported several times, and, al- 
though multiple malignancies of the gastrointestinal 
tract arc second in frequency to skin lesions, mul- 
tiple malignancies of the stomach are comparatively 
rare. A case in which 5 primary cancerous lesions of 
the stomach were present, and which was treated by 
transthoracic gastrectomy, is presented. The pa- 
tient was a negro male, 54 years of age. Following 
preliminary study a diagnosis of carcinoma of the 
stomach was made. Abdominal exploration was 
performed and a large carcinoma of the cardia which 
had extended into the thoracic esophagus was found. 
The stomach was opened to permit examination and 
biopsy of a small, soft lesion at the pylorus and was 
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then closet}, following which it was mobilized for a 
second stage transthoracic removal. Three weeks 
later a total transthoracic gastrectomy was per- 
formed with a good recover)'. 

Pathological study of the specimen shontd ul- 
cerating carcinoma of the cardiac end of the stomach 
infiltrating the muscularis, with mctastascs to the 
perigastric lymph nodes, anti four papillary* adeno- 
carcinomas of the gastric mucosa apparently arising 
from adenomatous polypi. These tumors involved 
the mucosa and submucosa, but not the muscularis. 
.Although much alike microscopically, these tumors 
were separated by normal mucosa and submucosa. 
The patient died suddenly several months later after 
a sudden onset of distention, which may have been 
due to mctastascs. John L Li.vuortsr, M.D. 

Norfinard, F.; I'crlodlc, Spontaneously Remittent 
Volnjlus and the Symptoms In Cases of Colon 
Elongntum. .Irta ro^iol , StoeVh., 145. »6. 16). 

The term volvulus usually calls to mind an acute 
intestinal obstruction and consequent local circula- 
tory disturbance due to a loop of bowel turning 
about its mesentery ([lathnlogical volvulus). The 
author reminds us, however, that lesser turnings of 
intestinal loops have long been known tooccur with- 
out producing symptoms (physiological volvulus), 
and he records 4 cases which at roentgen examination 
of the colon with & barium enema were believed to 
have low grade asymptomatic s-olvulus of a redun- 
dant sigmoid loop and demonstrated an accompany- 
ing long atlal torsion of the involved bowel. In such 
eases the volvulus and the consequent torsion at each 
end appeared not to exceed 189 degrees, $0 that no 
obstruction was olTercd to the passage of contrast 
material. 

It is pointed out that while a volvulus of 180 
degrees docs not cause actual obstruction, it may 
result in a considerable obstipation and pain if the 
axial torsion be forcibly compressed into a shorter 
portion of the twisted loop or adjacent segment, as 
may occur secondary to increased dilatation of the 
loop. The author has encountcrccl 4 cases in which 
the patients gave a long history of frequent attacks 
of sudden abdominal pain associated with obsti- 
pation. In 3 of these relief was customarily obtained 
by change of position (lying down) and followed by a 
sudden passage of much -Datus, and in each a 
barium enema revealed this type of volvulus without 
ileus but with localized axial torsion in a redundant 
sigmoid C3 cases) or a long loop of the transverse 
colon (1 ease). In each instance slight to marked 
resistance was oflered to passage of the barium col- 
umn at the point of the compressed torsion. Opera- 
tion was {Performed in 2 cases, and in each the 
mesentery of the sigmoid loop was found to ix 
scarred. Resection of the involvetl !ooj> was done in 
i case, while in the other the loop was derofaled and 
fixed. Following operation both patients had rrfief 
of the periodic attacks of pain. The authoc believes 
that these 4 cases represent Instances of periodic, 
spontaneously remittent volvulus, which in the 


fourth and most severe ease had ultimately becaa 
unable to twist spontaneously because of the mark*^ 
scarring of the mcsenlcr)'. 

In addition, the author presents 8 other paiieits 
complaining of attacks of obstipation, aittomn 
and vague abdominal distress, in whom low gnie 
volvulus and axial torsions were found at roentps 
examination. In most of these instances there xt 
some obstruction to the passage of the bsmo 
Column until the bowel became deroUted. 

Uuax Dosiuisov.JID 


Hunt. C. J.: Early Diagnosis and Maoagemeotof 
Small Intestinal Obstruction, 

19; Jjr. 

The purpose of this article is to emphasize lit 
possibility of small intestinal obstruction »hn 
abdominal colic not localized (0 any quadrastci 
specific viscus in the abdomen occurs. Small Wfi 
obstructions may be divided into the eiteiojl,onsl« 
surface of the abdomen, and those hidden withia the 
abdominal cavity. Those on the surface of tfie ^ 
dorocn arc strangulated obstructions and are efcijf 
diagnosed. The obstructions within the iMcoki 
art hidden from sight and the diagnosis is efteaw- 
layed, which results in serious complica^^ ^ 
intra-abdominal obstruction of the small berm 
be a simple form of obstructioo in which the w* 
biUly of the bowel is oot in jeopardy, or « ^ 

strangulated or volviilus lyps la which the 
supply is obstructed and gangrene is ^ 

the former, delay is not so serious as m the law 
Thus, the surgeon is faced with two 
o^truclion of the small bowel; 
tion must be made as to the 
obstruction; second, the integrity of thcbleoas pp 
to the bowel must be considered. 

There are some points of diagnostic . 
which will aid in arriving at an 


present and the biooa suppiy 

absence of early phj 3 ical signs *“ 5 ^® ^,5 ffow 

ity of bowel obstruction. 

went of the bowels docs 

of obstruction. The Ij^pical . n-cjisiq fn 
visualized on x-ray examination is lUfjjonfl! 

a diagnosis of small bon-cl . jj’ be ci?|i 


sidercd as synonymous '‘‘'‘j’ "he 
very small children gas may Oi^sP" 

bowel and be and is 


iiears cany ant-i 100--, 

usually demonstrable 

tribution of gas in the small in pbstrucuo'’ " 

the probable type oflesion- In ^ ^jj^gverse 1 °"® 

may be centrally ,1- dilated loops 

axis, while in loop obstruction bowd 

assume no definite pattern 
tention is slow in developing, tt tne 
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the loops arc thick, it signifies the presence of fluid 
orlcxudate. Gas may be demonstrated long before 
distention and the transverse x-ray pattern appears. 
In postoperative distention there may be a question 
as to whether a mechanical obstruction or paralytic 
ileus is present. In the former event, the small in- 
testines arc distended, while in the latter there is 
distention of both the small and large bowel. 

The simple adhesive obstructions are the most 
common types involving the small intestine, and 
their presence can be detected early by loentgeno- 
graphic study. Loop obstruction presents an en- 
tirely different roentgenographic pattern ar\d a 
distinct surgical urgency because of impending 
bowel gangrene. Small bowel obstructions fre- 
quently occur in association with inflammatory le- 
sions within the abdomen and usually present the 
characteristic pattern of a progressive proximal 
bowel distention in which the viability of the bowel 
is not in jeopardy. In this type of obstruction it is 
often not necessary to interfere surgically, as the 
condition results from localized inflammation and 
edema which will usually subside. Surgery is at- 
tended by great danger to the inflamed edematous 
bowel and may lead to extension of the infection. 
Intestinal decompression by intubation and ap- 
propriate systemic measures will usually result in 
recovery. Mesenteric thrombosis is characterized by 
acute sudden pain and gaseous distribution in the 
small intestine. Intrinsic lesions obstructing the 
small bowel are due to the occasional obstruction 
from a gall stone or incomplete obstruction from a 
neoplasm. In partial obstructions much difficulty 
may be experienced in making a diagnosis from the 
roentgenographic film unless intermittent complete 
pbstfuction is present. The use of an opaque roed- 
mm is an aid to diagnosis in these cases. Any re- 
tardation of the barium in its progress through the 
intestinal tract or the detection of a malformed loop 
IS of great significance. The diagnostic and thera- 
peutic value of the x-ray in intussusception is dis- 
cussed. 

The use of the Miller-Abbott tube is contrain- 
dicated as a preoperative measure in loop obstruc- 
tion, volvulus, or in strangulated obstruction when 
the viability of the bowel is in jeopardy. It may be 
employed to advantage in selected cases of intestinal 
obstruction. The technique of the passage of the 
lube is described. 

An analysis of a series of 4: operative cases of 
obstruction of the small intestine in which there 
Were only 3 deaths is presented. 

John L Li.vdquist, M.D. 

Ramey, G. O., Roettift, L. C., and Jones, G. F.: 

Mechanical Intestinal Obstruction following 

M'ar Wounds of the Abdomen. Afed. Clin. A'. 

America, 1946, 30: 337. 

The authors state that never before have so many 
soldiers sustained abdominal wounds and survived 
to return to civilian life, and never before have so 
many young adults suffered injuries to, and under- 


gone multiple celiotomies on, their peritoneal cavi- 
ties. As a result, intestinal obstruction due t^ 
adhesions is being encountered with increasing fre- 
quency. Afcchanical obstruction as a result of 
abdominal wounds of cither the liver or the small 
bowel was encountered in i of every 18.5 cases on the 
Surgical Service at Rhoads General Hospital, Utica, 
New York, during the past year. The incidence of 
obstruction of the small bowel was 3.5 times greater 
than that of obstruction of the large bowel. 

In obstruction of the small bowel, all manner of 
kinks, torsion, and internal herniations may be en- 
countered. The most common forms are the “fixed 
kink,” the “closed loop,” or the “double fixed kink,” 
and the “traction obstruction” with an adhesive 
band at the apex of a loop of gut acting as an axis 
about which a volvulus can take place. 

In colonic obstruction, the most common finding 
is an inadequate lumen, often resulting from a 
Mikulicz type of colostomy closure. 

The authors do not await such advanced signs as 
“the stepladder effect” on cither inspection or x-ray 
examination, not do they await fecal vomiting. The 
most common symptoms in obstruction of the small 
bowel are the onset of increasingly severe intermit- 
tent crampy abdominal pains accompanied by 
nausea, and usually by vomiting. Unless perforation 
has already resuUedor is imminent, marked abdomi- 
nal rigidity is usually not present. Auscultation 0! 
the abdomen is most important. At the onset of 
obstruction, violent intestinal peristalsis can be 
heard. Later the abdomen is mote quiet and the 
cracked bell sound is heard. In the roentgen exami- 
nation, the stepladder effect should not be used as a 
criterion. The visible distention of an isolated loop 
or loops of small bowel indicates an obstruction 
which usually requires surgical intervention. 

In large bowel obstruction, the symptoms develop 
more slowly and are mote mild in character. The 
patient complains of mild abdominal cramps, par- 
ticularly after meals, abdominal fullness, and often 
nausea. A history of closure of a colostomy is impor- 
tant. No relief will be obtained with enemas, since 
the rectum is usually empty. A skiodan enema is of 
value in localizing the exact point of obstruction, 
after a flat plate has shown marked distention of the 
colon proximal to the point of obstruction. 

The authors believe that prolonged observation 
has very little or no part in the treatment of com- 
plete mechanical intestinal obstruction following 
abdominal war wounds. They believe that an early 
celiotomy offers the most satisfactory means of 
removing the cause of obstruction and saving the 
patient's life. Although it is admitte<l that the 
Alillcr-Abbott tube is of ilcfinite value in the treat- 
ment of inhibition ileus and in incomplete small 
bowel mechanical obstruction, the authors are 
opposed to its use in complete obstruction following 
abdominal war wounds. 

In the authors’ experience with obstruction follow- 
ing abrlominal war woumls, the incidence of strangu- 
lation or marked interference of blfKKl supply is far 
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Rfcatcr than the usual 10 per cent figure. This is one 
reason why they arc not in favor of the routine use of 
a Millcr-.\bbott tube. As soon as the diagnosis is 
checked by means of positive physical findings and 
x-ray cviilcnce of a <iistcnded loop, Wangensteen 
duodenal drainage is started. Hstimation and cor- 
rection of the fluid and electrolyte balance arc carried 
out as rapidly as possible. \ celiotomy is then per- 
formed without further delay. All possible raw 
surfaces arc pcriloncalized after the strangulated 
areas arc relcaseii. When too extensive damage to a 
loo{> is notctl, resection and anastomosis are done. 
I’ostopcratively, Wangensteen suction is continued 
for at least 48 hours. I'cnicilHn and sulfadiazine arc 
given in adequate amounts. Prosligminc in 1:2000 
strength is administered for at least s to 7 days post- 
opcratively. starling with one ampule ever)- 3 hours 
from the first day and gradually decreasing the 
dosage. Fluid and electrolyte balance arc maintained 
and amino acids and vitamins are administered. 

In the treatment of complete obstruction of the 
colon, it is usually possible to do a pnmar>' resection 
and an end-to-end anastomosis by an aseptic tech- 
nique. Occasionally it is possible to straighten out an 
angulation or correct a narrowing of the lumen by 
longitudinal incision of the bowel and transverse 
closure. When colonic obstruction is not quite com- 
plete, it is often possible to<lelay operation sufiiciently 
long to administer sulfasuxidinc and sullaguanid'me 
preoperatively. In the authors' scries, none of the 
i>aticnts treated in this manner have had an unsuc- 
cessful result or postoperative peritoneal infection. 

IIarou) LAtirusN. M.D. 

Tlottln, J.: Ckunmunicatlon between the Ouoden> 

urn and the Pancreas (Communication entre le 
duodenum et la pancreas). Ket. bflte «• 1942, 

14: ij. 

The question of a communication between the 
pancreatic ducts and the bile ducts has gained great 
importance in the pathogenesis of pancreatic necro- 
sis. A number of experimental and clinical studies 
have demonstrated a reflux from the duodenum 
toward the bile and the pancreatic ducts. Pancreatic 
necrosis has been caused by the migration of para- 
sites from the duodenum into the pancreatic duct, 
by obstruction of the pancreatic duct by a grain of 
oat and, in r case, by a melon pit. It has been sug- 
gested that most of the cases of acute pancreatic 
necrosis originate from a lesion of the pancreas 
which causes paralytic duodenal obstruction with 
paralysis of the sphincter of Oddi, and thk in turn 
allows a reflux of duodenal secretion into the pan- 
creatic duct. 

The author reports a scries of experimental studies 
on the dog: 

A'-ray sluJy. A duodenal obstruction was pro- 
duced in the dog and was followed by the injection 
of an opaque solution of sodium iodide into the 
duodenum. Roentgenograms taken the day after 
and repeated daily were unsuccessful in demonstrat- 
ing a reflux toward the pancreatic duct. 


Baelertologtc study. Aseptic remo\-al snd nltut 
of small portions of the head of the pancreas of tif 
dog almost always yield bacteria of the streptococcia 

or bacillus perfringens group. A similar eicisioj 
from^thc dogs with duodenal obstniction yielded, b 
addition, the bacillus coli, enterococcus, baciDus 
tetragenus, bacillus putrificus, and at times, even tlis 
bacillus tetani. Since these bacteria are frequently 
found in the intestine of the dog, a reflux from tte 
duodenum toward the pancreatic duct appean 
likely. 

Enzymatic study. Trypsin occun in the pancreas 
in an inactive form. A piece from the duodenal por- 
tion of the pancreas of a healthy dog exhibits a sen 
low lr>’ptic activity upon gelatin, graded by index 4 
Pancreatic tissue from a dog with duodenal ohstme- 
tion shows a highly increased tryptic activity, 
between 1,024 itf'd 5, 000. This is probably due to 
activation of the pancreatic enzymes by a reflux cl 
duodenal kinase. It is unlikely that the kinase ^ 
reached the pancreas by the blood stream, be- 
cause such increased tryptic activity is iln:«t 
limited to the duodenal portion of the pancreas, 
and because the remarkable degree of activatioa 
obsen-rd docs not compare with the icunto 
obtainable by blood. , , , 

Section 0/ the fanrrealic ducts. If the miiaasl 
accessory pancreatic ducts were cut from 3 to 4 o® 
Ironi Ih, duodenal uall and le t open, tie 
sufiered no damage, and an '*P*of**°^ 
after from 24 to 96 hours showed only a . 
toncal exudation, due to juice |^ic 

escaped from the cut ends of ' j ,y. 

no trace of tissue necrosis. '[ks 

duodenum was obstructed at t*"!, .{,.1 ti,j 
animals succumbed from 48 Jo 9® fnri in ibe 
operation. The autopsy revealed Mcro 1 foe 
pancreas, fatty necrosis of the 
times, a difluse peritonitis. This from 

tion of pancreatic enzymes by a reflux 0 


non 01 pancrcaiiLciii/itt'.f — , . a 

the obstructed duodenum through 


stumps of the pancreatic ducts. , 
The author concludes that m cert n 
intestinal obstruction a reflux take p 


du^enum toward the pancreas. j 

Aurma J- Lessik, 


LTOtn, S. B.: Som. Cases S”" 

losls In Phthlslcs. W* '" 

Ihe Proenosls. JtW rtiicl- 

The author reports his x-ray 
of intestinal tuberculosis HWy 

known and proved ,v8S 

logical proof of intestinal ,n,ined by 
lished in 3 cases. 

of the oral administration of „ cases, 

x-ray criteria were: hyperu’®**! i cases and * 


positive Stierlin’s sign-abscn« colon, 

affected section of the cecum . ^ it-ni^ 


affected section of the cecui 't-® 

while barium is Present abo jj^jjjccecu 

. The lesions seemed to be connneo 
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and ascending colon in 28 cases, but appeared to 
extend into the ileum in 4 cases. 

All of the cases were treated with total body 
carbon arc light baths and i case also with x-rays. 
Twenty-one cases were followed up by further x-ray 
examinations. These subsequent examinations were 
entirely negative in only 3 cases. 

Gerhart S. Schwarz, M.D. 

Gray, H. K., and Sharpe, W. S.: Gastric Retention 
after Posterior Gastroenterostomy for Duo- 
denal Ulcer; Prevention and Treatment. ^Inn. 

1946, 133; 397. 

A comparative study was made of two groups of 
consecutive cases of 100 each in which posterior 
gastroenterostomy for duodenal ulcer was per- 
formed. The factors of age, sex, acitivity of lesion, 
position of stoma, and technical skill were fairly 
constant. Because of the high incidence of post- 
operative retention in group 1, changes in the tech- 
nique of operation and of postoperative care were 
made in caring for the patients in group 2 in order to 
combat postoperative gastroj’ejunitis, to promote 
peristalsis, and to avoid overloading the stomach. 
These conges consisted of the use of three rows of 
sutures instead of two, as well as the postoperative 
regulation of fluid intake and the administration of 
medications such as tablets of aluminum hydroxide 
gel (cteamalin tablets), neostigmine (prostigminc 
methylsulfate), phcnobarbital (luminal), atropine, 
diphenyl acetic acid, and diethylaminoethanol (tra- 
sentin). 

A comparison of the two groups revealed that the 
average incidence of retention of any degree de- 
creased from 35 per cent in group x to 19 per cent in 
group 2 and the average incidence of serious reten- 
tion (persisting longer than 5 days) decreased from 
24 to 13 per cent. In the first group 6 patients were 
subjected to a secondary operation; in the second 
group there was no necessity for reoperation. 

There is no single cause of postoperative gastric 
retention, so there can be no single remedy. The 
temperament, racial characteristics, and emotional 
stability of the patient, as well as his economic and 
social stresses, are important. The size and position 
of the stoma, operative technique, and the pre- 
operative and postoperative care ate similarly im- 
portant. 

Regurgitant vomiting is of two general types: 
(r) the vomiting that develops immediately after 
operation, which suggests mechanical obstruction, 
and (2) the vomiting that develops between the 
sixth and tenth days after operation, which occurs 
most probably because of stomal edema and inQam- 
mation. For the first type, some further operative 
procedure is frequently necessary; for the second 
type, supportive measures involving a knowledge of 
the principles of blood chemistry and fluid balance 
are usually sufficient. 

.Each surgeon should adopt an operative tech- 
mque and a program of preoperative and postopera- 
tive care that embody the principles which in his 


hands give good results. In the authors’ experience, 
the stoma is best made on the posterior wall of the 
stomach with the proximal loop of the jejunum at- 
tached near the lesser curvature at the level of the 
angle of the stomach. The stoma is made to run 
diagonally downward and to the patient's left toward 
the greater curvature. Three rows of suture should be 
used in the anastomosis, the third row solely to allow 
careful approximation of the mucosal edges and to 
cover all denuded portions. The distal loop should 
be carefully replaced in the abdominal cavity to lie 
behind all other loops of bowel. If a secondary 
operation Is considered, jejunostomy alone is the 
procedure of choice and is usually all that is neces- 
sary. 

Crook. £. A.: Nonspecific Intestinal Granuloma. 

Proc. R. Soe. M., Lond., 1946, 39: 123. 

In reporting s cases of intestinal granuloma or 
regional ilictb, Crook emphasized the varied clinical 
picture rvbich this condition may assume. Severe 
hemorrhage was the chief symptom in 2 instances 
and fistula in 2 others, while abdominal pain associ- 
ated with a tumor mass was the predominant com- 
plaint of the fifth patient. 

The cause of the disturbance was obscured in each 
case and operative treatment failed to arrest the 
pathological process. The histologic appearance 
of the tissues and the liability of the disturbance to 
recur after operation seemed to point to an infection 
as the causative agent, the true nature of which was 
undiscovered. The topic was enlarged upon by 
Manson-Bahr, who emphasized that the pathological 
process can be divided into various stages: 

Stage of acute suppuration. The affected length 
of the bowel is dark red in color and greatly thick- 
ened and there are usually yellow shreds of fibrin 
adherent to the inner mucosa. The nearby glands 
are enlarged and red in color. There is free, some- 
times turbid, fluid in the peritoneal cavity. Miliary 
abscesses sometimes found in the submucosa re- 
semble those seen in full blown phlegmonous gas- 
tritis. 

Chronic stage. Descriptions of this stage are 
commonly found in the literature. The appearance 
of the affected bowel to the naked eye is typical and 
corresponds to Dalziel's simile of an “eel in a state of 
rigor mortis,” or it is more commonly referred to 
as the “hosepipe appearance.” The serous surface 
of the bowel has a grayish pink color with white, 
thickened patches representing organized fibrin. 
The terminal portions of the affected loop are often 
affixed to the pelvic brim by recent adhesions. 

The fibrostenotic stage. In this stage the cellular 
structure has largely been replaced by fibroblasts 
which have laid down collagen fibers, and these have 
produced marked narrowing of the area. It is this 
stenosis which gives rise to the roentgenographic 
“string sign of Kantor.” As this constriction ad- 
vances, the blood and lymphatic supplies of the 
bowel are interfered with and widespread ulceration 
of the mucosa takes place. 
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Fistula formation. As oriRinally pointed out by 
Crohn, there is a marked tendency toward the forma- 
tion of fistula and this may precede even the initial 
symptoms. These fistulas sometime travel a long 
distance before they reach the surface. It has been 
suggested that they may be of chemical origin, due 
to the action of the intestinal Juices or possibly to 
the virus of lymphogranuloma inguinal. 

In the discussion of the etiology it was stated that 
the chronic stages of Crohn’s disease have certain 
resemblances to tuberculosis of the hyperplastic 
type, but no subscrous tubercles have ever been 
demonstrated. The general form of the lesions in 
the large bowel, when these are encountered, bears 
a resemblance tothc intestinal phenomena of 1^'mpho- 
granuloma. Moreover, phlegmonous enteritis has 
the same pathological picture as that of Crohn’s dis- 
ease and its resemblance to phlegmonous gastritis 
has already been obscr\’ed. From a corrclatcil study, 
positive cultures of bacillus dyscntcriae, Flexncr and 
Sonne, were obtained during the acute and positive 
agglutination tests in the chronic stages, which 
indieatcrl a d.vscntcrj’ association. It has been sug- 
gested that chronic ileitis might be relatcil to sar- 
coidosis. With this object in view, a skin lesion 
from a proved case of sarcoidosis was emulsified; 
this gave positive intradermal reactions in a cases 
of sarcoidosis and also in a eases of regional ileitb. 

By the injection of various sclerosing agents into 
the mesenteries and subserosal lymphatic channels 
and the introduction of bacteria intravenously at 
the same time, edema and extensive inliltration cl 
the bowel wall can be produced; this suggests a low 
^radc lymphatic infection. However, this has been 
interpreted as showing that disease of the mesenteric 
glands might be primary and that the ileitis might be 
due to the lymphatic block. Moreover, a strepto- 
coccus of the enterogenous type may be isolated 
from the floor of the ulcers as well as from the 
peritoneal fluid. If the bacteria! nature of the disease 
is accepted ivc must be prepared to explain the mode 
of entry. The ulceration might well prove the site 
of entry of the pnmar>’ infection. Trauma such as 
fish bones may be the cause. 

At present, histological study remains the only 
safe means of identifying the lesion, which appeared 
to be the result of hyperplasia of the lymphorcU'cular 
tissue leading to obstructive lymphedema. The 
lymphadenoid masses vary in sire, the largest form- 
ing cellular aggregates from ^ to 4 mm. in diameter 
and being visible to the naked eye. The smallest arc 
0.4 mm. in diameter and microscopic in size. In 
three-quarters of the cases these cellular nodes arc 
scattered evenly throughout the edematous mucosa, 
ranging from 8 to 18 to the square centimeter. They 
show considerable cellular activity, a characteristic 
cellular response in a variable number of germinal 
centers making up a nodule of lymphadenoid tissue. 
The affected germinal center is later replaced hy 
proliferating endothelial cells with weakly staining 
nuclei. In the midst of the cells constituting endo- 
thelial aggregates it is usually possible to find a 


I^nghans’ giant cell which, when mature, rtKiublts 
the giant cell system of miliary tuberculosis, but 
when this system has reached its full development 
all proliferation apparently ceases. Never has lie 
slrghtest cviVIcncc of caseation been seen. Some of 
the cells contain crystalline masses of various shapes 
and sizes. Prohably the most arresting histologic 
feature is the presence in the rcgiotiallymphnodesof 
a clear cut specific formation of giant cell sj^tems 
identical with those of the thickened mucosa. Tie 
natural retrogression of this lesion can best be 
studied in this situation. When viewed as an isokted 
and static histologic picture, the giant cell sj-stems, 
both in the glands and the bowel, are indisticguisi- 
ablc from those of tuberculosis, but the absence ol 
caseation and of acid fast bacilli force one to doubt 
their tuberculous origin. 

From the purely histologic aspect, the appearance, 
evolution , and retrogression of the giant cell system 
of Crohn’s disease resembles more the tissue reacton 
of Ilocck’s sarcoidosis than tubercle infection. 

Stefues A.Ziev.w,MD. 


Atwood, W. C.j Meckel’s Diverticulum. K.E»l 
knd. J. SI., 1946, IJ4: 

Meckel’s diverticulum is found in from : to 3 
cent of all autopsies, and about 3 tim» « olten a 
males as in females. It is usually 
cm. proximal to the ileocecal valve, but jl , 
at any point between the pylorus /a. 

valve, usually arising opposite the attachment el tK 
mesentem Intestinal obstruction caused y 
diverticulum is very rare; it 1 

obliterated omphalomesenteric 
fibrous band constricting the itMcbri 

lum itself may cause constriction if .. ..-iji 

to some point in the peritoneal caviV. ^ tb 

vcrtkulum is very long. The d.verlicuKrm maww 

invaginalc itself and start jo the 

aVe 

been recorded at the Tiuesdale ^ P. jj j ffsult 
admissions; only i case of ‘"*“**“ observed: 
of inversion of the diverticukr” 

A case of a 7 year old boy is 
plained of severe abdominal pai , 
vomiting a days prior to ^ „en„al eondid« 
the patient was cyanotic, and n 8 pf ico 6 f 1 
was extremely poor with abdomen ^ 

pulse 130. respirations 2J, tender, and”j 

markedly distended, ,f;' showed a trace w 

peristalsis was heard, , cells; the h'®®! 

albumin, hyaline casts, and pus 
globin was 80 per cent, was Jt'®’ 
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cytes 2 per cent large metamyelo^^d 

cent tand forms, and 55 on 
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was given 1,000 c.c. ot 5 P 
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solution by rectal clysis prior to surgery. Under 
nitrous oxide, oxygen, and ether anesthesia, the 
abdomen was opened through a right rectus incision. 
A considerable amount of foul smelling fluid was en- 
countered in the abdominal cavity and the small 
intestine was markedly distended. The terminal 
ileum was found to be prolapsed Into the cccum 
through the ileocecal valve, as shown In Figure i a. 
figure 1 b explains the mechanism of intussuscep- 
tion. The intussusception was reduced and an in- 
verted Meckel’s diverticulum was found at the apex 
(i c). In spite of supportive measures, such as 
oxygen and intravenous fluids, the patient died an 
hour after operation. Permission lor an autopsy 
could not be obtained. 

The authors stress the need of early diagnosis and 
surgery in these cases, while the patient is still a good 
risk; they also recommend the search for a Meckel’s 
diverticulum at every laparotomy. 

Arthus J. Lesser, M.I>. 

Dixon, C. F., and Benson, R. E.: External Fccal 
Fistulas. J. Am. Af. Ass., 1946, 130: 755. 

Early operation for the elimination of external 
iccal fistulas is usually not advisable. 

Many fistulas close spontaneously with conserva- 
tive, nonsurgical treatment. 

In the early, acute stages of the formation of fecal 
fistula, treatment consists in transnasal intestinal 
Suction, warm applications to the affected area, and 
adequate parenteral fluid, solution of glucose, saline 
solution, and vitamin replacement therapy. Paren- 
terally administered sulfonamide compounds and 
blood transfusions may be of value. 

In the subacute stage, efforts are directed toward 
ruminating the residual pcrifistulous inflammation. 


decreasing the passage of intestinal contents through 
the fistula, and improving the patient’s general 
condition. 

Before Instituting definitive surgical treatment for 
chronic persistent fecal fistulas, the following condi- 
tions should be met if possible. The etiological 
factors which are responsible lor persistence of the 
fistula should be determined; the segment of intes- 
tine from which the false communications have their 
origin should be determined; it should be known 
whether the bowel distal to the lesion is patent; an 
adequate trial of conservative management should 
have been made; the general condition of the patient 
should be evaluated; all evidences of acute inflam- 
mation about the fistulous tract should have sub- 
sided. 

Conservative surgical treatment, such as short- 
circuiting or sidetracking procedures, is used when 
the patient cannot meet the prerequisites for a more 
extensive, direct surgical approach. 

In applying resection methods in the treatment of 
|)crsistent, external fecal fistulas, the incision should, 
when possible, encircle and excise the fistulous tract; 
inmostcascsthercsullswillbebcst if the peritoneum 
is opened and the affected segment of bowel is 
mobilized and inspected; all diseased tissue should be 
removed. 

The t)q>cs of persistent external fecal fistulas in 
which treatment is most diflicuU are fa) those in 
which the patient is a woman and the original patho- 
logical condition was pci vie inflammatory disease with 
pelvic peritonitis, (b) those in which the fistula arises 
in a region affected by severe diverticulitis with 
perforation, (c) those in which the fistula passes 
through bone, and (d) those in which the fistula is 
associated with cntcroabddminal actinomycosis. 
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"nptts appeared in the literature. 

-rMAL V I.ATIUER \f n „^J"?hrst pa(intw8S57yratsoI(Iandhadi5evcfe 
Efsklnd, L.j Liter ritnnrtr- 1 ^ •• ■ anemia and mclena of undetermined origin. X<tf 

‘^tta chit, teand ioj6*^„, a Condition,. ***™ination of the gastrointestinal tract did set 

T. 8'- raveal any lesion, but the gall bladdenrasdiagnosrd 

as being diseased. The gall bladder was remoM 


, ■V 40 , 9 J 81. 

b'ver etan'se"/ iflu'rsi'cai' Sftionl;''‘','r 'b' 

sbe^" S' 'G" b',"s,:?f 

elusion of operations The sn the con- 

fer glycogcS and fat clntVnt The » 
mitochondria was scnitiH «d uln of the 

made to study the circulainU' ^ 
appearance of (he sinS^oidli 
served the general cvtolneirii “uthor also ob- 
cell, themselvS S ftf "■ ''I'’"’,'" 'be liver 

were studied. fcroup ol 120 paiienu 


uvjiig Qiseased. The gall bladder was remoM. 
and It was found to be distended and filled iritli 
stones and blood clots. The pathological diagnosis 
«vas malignant hemangloendothelial sarcoma. 

j ^ either cases blood was found in the gsH 
t^^ders which also contained stones: in addition 
there was an acute or chronic cholecjstitis. 

Earl 0. Lahsier, M.D 


disorders in (he inlcstina/trari I)' serious 
of a regressive nature were nre^ f"*tologtcal changes 
These changes were most nr”'"* *''"" "***• 

'vith protracted nutritioniiS.?!""'^ m patients 


•nholT, W. F., Jr., and Plckrell. K. LiPancread- 
tis; An Anatomic Study of the Pancreaflcanii 
Latraliepatlc Hillary Sjatems. Arch. Surf, i? 45 , 
S«: aoj. 

The authors examined the pancreas of 250 8tIullS 
)th fresh and fixed specimens. The main and accfs- 


»uc auinors cxammeti inc pancrc 
both fresh and fixed specimens. The 
sory pancreatic ducts were dissected out. m Ji 
stances (24%) they could find no junction of Wr 
pancreatic and bile ducts. In 02 specimens [S 7 /cl 


\/4/c2 me/ cwuiu iiii , . . 

"“ff’f'onai disturbance* l^^watic and bile ducts. In 92 specimens (57^^ 

teinemia and anemia, and in those with disnrri!^^*’^*^ common bile duct and the pancreatic duct wfw 

the hver and bile ducts. Topog aohiea Iv .h ""tiguous. and 

changes occurred at certain f™m t to , m,., 

the lobuli of the liver jf’ °f Pt^^^'^ecdon in 
centuated durine severe considerably ac- 

the following order: “ 'bese changes occur in 


»~'iuguous, and the dividing septum • 

from I to 2 mm. from the apex of their common 
lice. In this group, however, a true smpuji^. 
considered present. In Si instances (3:%), » 
ampulla was present, varying in length from 3 J 
mm., while In 4 instances {2%), the mainpancre* 
duct was reduced to a fibrous cord. In 47 , ,i 

y, the length of the ampulla ciceede 
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l-'ig. X. A, The most constant arrangement of the pancreatic ducts. B, Specimen 
with three papillae. C, Dissected specimen of an adult pancreas showing an embry- 
onic type of duct system in which the accessory duct carries most of the pancreatic 
secretion, p. Dissected specimen of an adult pancreas showing an unusual loop 
configuration of the main pancreatic duct. 



Fig. 2. Variations of the entrance of the main pancreatic duct into the common duct. 


average diameter of the duodenal orifice and a com- 
plete block at the papilla would convert the two 
ducts into a communicating system. 

The average diameter of the duodenal papilla was 
3 mm., with limits of i.s and 4.5 mm. 

Concerning the accessory pancreatic duct, in only 
89 of TOO specimens studied for this purpose could 
any intraglandular communication between the 
ducts be demonstrated. In 4 instances the em- 
bryonic duct system was present, i.e., the accessory 
duct carried thegreater part of the secretion, while the 
main duct was reduced to a fibrous cord; 85 speci- 
mens had a normal duct arrangement. In only 62 of 
these (73%) was the duct found to be patent; in 
other words, there were 23 instances in which the 
accessory duct did not communicate with the duo- 
denum, regardless of the duct arrangement; this 
made a total of 34 per cent in which fluid could not 
pass from the main pancreatic duct to the duodenum 


by way of the ac- cessory duct. The average diam- 
eter of the undistended duct at the duodenal per- 
foration was 1.6 mm. Earl 0 . LATrsn’;R, M.D. 

Reyes, 11 .: Acute Pancreatitis and Splanchnic 
Block (Pancreatilis aguda y bloqueo anesteslco del 
espUcnico-semilunar). Arch. Soc. cir. hasp., 1945, 

723. 

Three cases of pancreatitis in which lumbar 
sympathetic block was exhibited are reported. Two 
cases were operated upon, one presenting gallstones 
and inflammatory changes about the sphincter of 
Oddi and the other requiring drainage of an abscess 
which was secondary to a hemorrhagic of acute 
pancreatitis. The third case was considered mild and 
treated conservatively. A diagnostic and therapeutic 
approach is given in view of these experiences. 

\\Tien acute pancreatitis is suspected, the neces- 
sary laboratory studies, including those of the 
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amylase values of the blood and urine, are made. A 
lumbar sympathetic block is<lone, tyhich presumably 
alleviates pam and shock. This permits an air con- 
trast x-ray study of the stomach, to visualize the 
changes which has'O occurred in the region of the 
pancreatic shelf These steps being promptly car- 
ried out. information concerning the type of |»aii- 
crcatlc involvement is obtained and the type of 
therapy is indicated. The block is bclieve<l to 
favorably affect the local disease process, promote 
drainage of bile by its effect on the sphincter of Oddi, 
and lead to general improvement by interrupting 
impulses originating at the site of the disease. 

Roentgcnographic illustrations of the pneumo- 
gaslrographic findings are appended to the relatively 
detailed case report. Iliasu T. Laxcsiox, M.D. 

Curtis. G. M., and .Moi-ltz, D.: Tlie Surgical Sfg- 

nlffcnnce of the Accessory Spleen, .-liin. .Surt-, 

i94<), ijj J76 

The end-result of splenectomy tar certain diseases 
involving the formcil elements within the blooil, and 
particularly for congenital hemolytic icterus or pri- 
mary thrombocytopenic purpura, is influenced by 
whether accessory spleens which may be present are 
found and removed That the unremovco accessory 
spleen may eventually cause a recurrence of either 
congenital hemolytic icterus or primary thrombo- 
cytopenic purpura subviquent to splcncctomv is 
established by observation of three types: first, 
recurrence associated with an accessory spleen found, 
but not removed, at the time of splenectomy, since 
its significance was not then recognized; second, 
recurrences associated with accessory spleens over- 
looked at the time of splenectomy, but subsequently 
found at autopsy, after the patient had died of recur- 
rence; and third, the most convincing of all, relief 
from a recurrence by the surgical remo^-al of acces- 
sory spleens at a second operation. 

The authors’ report is based on 174 consecutive 
splenectomies, and on 4 explorations for splenic 
disease. One hundred and thirty-one accessory 
spleens were found in 56 of these patients, an inci- 
dence of 31.4 per cent. The two diseases for which 
the accessory spleen should be removed to prevent 
recurrence, namely, congenital hemolytic icterus and 
primary thrombocytopenic purpura, were also the 
two most frequent indications for splenectomy, 
which was performed in 53 and 33 instances, respec- 
tively. 

In general, there is a greater incidence of accessory' 
spleens among young persons. In the authors’ eases 
there was an incidence of 50 per cent among patients 
in the first decade, and of jo.i per cent among those 
in the second decade, which is greater than the 
increased incidence of accessory spleens ordinarily' 
found in the young with “norma!” spleens. In 
patients with hemolytic icterus, accessory spleens 
occurred in 57.1 per cent of those in the first decade, 
and in 42.8 per cent of those in the second decade of 
life. In patients with primary thrombocytopenic 
purpura, accessory spleens were found in 44 per cent 


of those in the first decade and in jj.j pti am cl 
those in the second decade. The number of accesson 
spleens per patient varied from r to 10, 26 patitnts 
presenting hut i accessory spleen. The size of tit 
accessory spleens herein described ranged from J 
mm. in diameter to 3 by 2 by 2 cm. 

A condition referred to as “splcnosis," in »liidi 
srilcnulcs in great numbers are scattered througiiout 
toe peritoneum appears to be a different tlinW 
entity than true accessory spleens. Usually lity 
originate by transplantation 0/ fragraents of splesie 
tissue, scattcretl about the peritoneum by hemor- 
rhage from a ruptured spleen. This mechanism 
becomes of clinical significance during splenectomy 
for primary splenic disease, since the spleen maybe 
accidently torn either during manipulation or dis- 
location of capsular adhesions. Autotransplantatioa 
may thus occur from the fragments, and in * patient 
with congenital hemolytic icterus it is reasonable to 
assume that such might result in a recurrence. Tbe 
authors bclics'c that r case of this fjTW has two 
reported in the literature although it was not origi- 
nally so identified (McLaughlin, C. W , Jr. 5jirpfeb 
1942, 12: 419-425). Moreover, since splenic sub- 
stance may even transplant to subcutaneous tissues, 
the incision should be prelected during splenectomy 
in the event that the spleen is traumaiued. 

To avoid overlooking accessory spleens, * 
search should be made after the 
removed, and hemostasis effected la the foiio« s 
approximate order: (1) the hilar . 

splenic pedicle; (3) the retroperitoneal Kg 
rounding the tail of the pancreas; (4) 
turn, and especially along it* 


greater curvature oi thestomacn, 151 .. ,i 

ligamcniary attachments; (6) the jjie 

lise and small intcslines; and (7), m 
left adnnaa, Ilccau» in 3 of 4 

the overlooked accessory spleens were lit u 

the retroperitoneal region, ^houUhe tai P 
creas, this area should be searched wit -Ij 

In this series of cases the pedidc- 

distribuled as follows: hilar, 54.a F „,'or,,rite- 


it; omentum, ii.r .ortffs!; 

ncum,6.ipcrccnt;splenocoIicbgamenM-5y 

and bowel mesentery, 0.7s percent. ''{flundis 

of the patients, the accessory sp ...nets were 
but a single location, and m , loalic®^ 

accessory spleens found in two . , JJ^3 coBSti' 
In all instances of double |oc*t’o , embryonic 
tuted one location. Consideralio ..ndersUndi'^^ 

development of the spleen , -swell « thri( 
of the occurrence of accessory spl piediastin*' 

various locations. Even left scr 
splenic masses 


s may occur. , ,j,( disr*^ 

In 2 cases there was a ^ccurre ^jtributed te 
■ ■ -pnectomy. "hich Ihroni- 


following splenectomy: 


flint recurrea 2 2. „.ff 


Docytopenic purpura jpicew . 

splenectomy; at autopsy, 2 jl,j u3 . 

fo^und in the rctroperjtonea! reg on n 
the pancreas. The other patient 
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hemolytic icterus that recurred about 4 years after 
splenectomy. At a second operation, 2 small acces- 
sory spleens were removed from the retroperitoneal 
tissue over the tail of the pancreas. Two years later 
the patient remained free from any evidence of 
recurrence of the disease. 

Two cases from the literature are briefly sum- 
marized; in both cases accessory spleens were found 
and appeared to be the cause of recurrence. 

Pedunculated accessory spleens may cause acute 
abdominal symptoms from infarction due to pedicle 
torsion, and this is shown in a summary of 2 such 
case reports obtained from the literature (Settle, E. 
Am. J. Svrg., 1940, 50: 22-26). 

Charles A. Waltman, M. I>. 

MISCELLANEOUS 

Gordon-Taylor, G.: The Last ‘Hate.’ Brit. J. Surg., 
1946, 33: 230. 

This article is an account of abdominal injuries 
sustained from the Vi and V2 bombs and the shelling 
of Dover. These injuries, fortunately, were not 
numerous— only 120 patients being submitted to 
operation. Of the 79 patients submitted to operation 
with intraperitoneal vesceral injury due to the Vi 
flying bombs, 60 recovered (76%). Of the 13 ex- 
plored in whom bematoperitoneum was found with- 
out visceral injury, i succumbed. The V2 rocket 
bomb caused 16 cases of intraperitoneal injury with 
9 recoveries (56.2%). Of 6 patients with intraperi- 
toneal injuries received during the shelling of 
Dover, i died postoperatively. Cases of “crush 
syndrome,” retroperitoneal hematoma, and non- 
penetrating abdominal wounds arc not included tn 
these figures. 

Injuries due to the flying bomb were less serious 
than those due to high explosive bombs. Property 
damage was greater than the damage to people, and 
casualties were usually secondary to the blast effects 
on buildings. Many writers have commented on the 
infrequency of intra-abdominal injury as a result of 
Vi explosions. Of the 79 patients in this series, 14 
^d no external wound and were suffering from 
intra-abdominal damage produced by blast or the 
Collapse of buildings. A high percentage of rvounds 
were due to splintered glass, and in this series most of 
the abdominal viscera were on occasion damaged by 
glass— the intestines, liver, spleen, the left gastric 
artery, and the pregnant uterus. 

Of the 92 patients in this series who were sub- 
mitted to laparotomy, 50 were females. The author 
Picsents 2 cases in which the fetuses were injured in 
utero and died later. Eight patients were under 10 
years of age and 8 over 65. The eldest, 86 and with 
numerous intestinal wounds, died on the operating 
table. The flying bomb seemed to have a predilec- 
tion for children, and the author presents the histories 
of 2 cases of blast injuries, i patient aged 7 and the 
other 15. At operation both had a hematoperito- 
neum without visceral damage, and both patients 
recovered. 


The author refers to Kidd’s case of successful 
suture of the inferior vena cava, previously reported 
in the British Journal of Surgery (1945). 

A case is presented of a woman who claimed that a 
flying bomb fell on her. A wound of her right but- 
tock communicated with her abdomen, and she was 
in shock. At operation, hematoperitoneum, bruising 
of the sigmoid colon and mesosigmoid, and a 3 inch 
tear in the serous and muscular layers of the sigmoid 
were found. The operation was quickly terminated 
because of the patient’s poor condition. At reopera- 
tion the next day more blood had collected in the 
abdominal cavity but the bowel was all viable and 
no more lesions were found. The patient ultimately 
recovered. 

Three cases are presented of patients who were 
hospitalized at the time they received their abdomi- 
nal injury from the Vi bombs. Two of these recov- 
ered. 

The author has 3 cases in his series of abdominal 
injury due to antiaircraft fire during the Vi phase. 
He gives the case history of a 68 year old warden 
with an abdominothoracic wound with recovery. A 
piece of metal entered the epigastrium and passed 
through the diaphragm and pericardium to lodge in 
the right ventricle. This was removed and the 
wound in the heart sutured. The patient recovered 
and was able to resume his ordinary duties troubled 
only slightly with dyspnea. 

Of the 16 abdominal visceral injuries due to the V2 
bomb which were submitted to operation, about 
one-half were due to crushing with associated frac- 
tures of the pelvis and other bones. Several dramatic 
cases are presented. A 32 vear old woman had her 
abdomen impaled by a rafter beam which entered 
the right lumbar region below the rath rib and pro- 
jected out of the abdominal wall in the left iliac fossa. 
The greater omentum was traversed but both the 
large and small bowel were only bruised and not 
lacerated. This patient recovered from this wound 
without the development of a herniation. A case of a 
railway man crushed between two railway trucks at 
the moment of a rocket incident is presented. He 
recovered after 8 feet of small intestine were resected 
and a laceration of the bowel was sutured. A 12 year 
old girl recovered after exteriorization of the colon 
because s or 6 inches of the mesosigmoid had been 
separated from the bowel by the blast of a V2 bomb. 
A case is presented in which severe damage to the 
liver and free portions were found in the abdominal 
cavity. The patient, a 15 year old boy, recovered. A 
woman recovered from a fragment wound in the 
right hypochondrium which shattered the eighth 
and ninth ribs and caused herniation of the liver, 
gall bladder, and colon through the wound, 

Several cases of abdominal injury due to the shell- 
ing of Dover are presented. An American soldier 
recovered from multiple injuries caused by an ex- 
ploding shell, a fragment of which penetrated his 
abdomen and passed through both walls of the 
stomach. Postoperatively, he developed intestinal 
obstruction and had to undergo a second laparotomy 
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UTERUS 

Fahlund, G> T. R., and Brodcrs. A. C.: Poatmeno* 
pauaal Endometrium and Its Relation to 
Adenocarcinoma of the Corpus Uteri. Am. J. 
Obsl., 1946, 51: 22. 

The question of whether a given malignant neo* 
plasm passes through a preraalignant phase is often 
raised, and hence should be considered as funda- 
mental. Since the problem obviously is closely 
allied with early diagnosis and treatment, the ques- 
tion is not purely academic, but practical as well. 
Thus, if a premalignant phase could be definitely 
established, physicians could strive to diagnose the 
condition during this period and eradicate it, with 
consequent prevention of the malignant neoplasm. 
The foregoing fundamental question prompted a 
study of the postmenopausal endometrium and its 
relation to adenocarcinoma of the corpus uteri. 

The material studied consisted of postmenopausal 
uteri in 336 cases. In 86 of the cases the uterus had 
been removed because of adenocarcinoma, and in too 
cases it had been removed for other reasons. In 50 
cases routine necropsy had been performed. 

In the group of 86 women who had adenocarcinoma 
of the corpus uteri, alLbut i had had vaginal bleeding 
or spotting as a presenting complaint. 

In the 86 cases of adenocarcinomatous uteri, there 
was no_ appreciable variation in the percentage of 
cases with proliferative endometrium, whether early 
or late, or in the percentage of cases with atrophic 
endometrium, according to the grade of malignancy. 

There was no appreciable difference in the per- 
Mtitagc of cases of any given type of endometrium 
in adenocarcinomatous uteri as compared with 
nonadenocarcinomatous uteri, except with regard to 
atrophic endometrium. Thus, 41.8 per cent of cases 
of_ uteri with malignancy showed atrophic endome- 
trium, and only 16 per cent of cases of uteri without 
malignancy showed atrophic endometrium. This 
suggests that adenocarcinoma of the uterine corpus 
IS more likely to occur in cases in which there is 
atrophy of the endometrium than in cases in which 
th«e is no atrophy. 

Two of the 86 cases of adenocarcinomatous uteri, 
and 3 of the 150 cases of nonadenocarcinomatous 
uteri presented some features similar to those found 
m early differentiative endometrium, but since they 
were not entirely the same the endometrium was 
^^‘^sified as late proliferative. 

The percentage of cases with cystic change (grades 
3 and 4) and with accumulation of secretion (grades 
3 and 4) was roughly the same in the two groups of 
cases. Approximately 42 per cent of adenocarcino- 
matous uteri showed no cystic changes, whereas 20 
per cent of nonadenocarcinomatous uteri showed no 
cystic changes. This lends evidence which is con- 
trary lo the view that the “swjss-cheesc endome- 


trium” of Novak has any features predisposing to 
the development of carcinoma. 

There was no consistent difference or variation of 
cystic change, accumulation of secretion in the 
glands, density of the stroma in and beneath the 
endometrial epithelium, involvement of the sub- 
basal glands, or sclerosis of the arteries and arteri- 
oles, according to the grade of adenocarcinoma. In 
28 of the 86 cases, no sub-basal glands were found. 
Thus, sub-basal glands seem to have no causal 
relationship to adenocarcinoma of the uterus. 

There was virtually no difference in average 
thickness of endometrium m adenocarcinomatous 
uteri, compared with nonadenocarcinomatous uteri. 

The incidence of endometrial polypi in uteri with- 
out adenocarcinoma was, roughly, eight times 
greater than their incidence in uteri containing 
adenocarcinoma. However, previous curettage in 
all cases of malignancy might be partially responsible 
for the variation. 

In general, it may be concluded from this com- 
parison of adenocarcinomatous and nonadcnocar- 
cinomalous uteri removed from women who had 
passed the menopause, that the uninvolved portion 
of endometrium in the former group was in no 
demonstrable way different from that of the endo- 
metrium in the latter group except that atrophic 
endometrium was found more often in adenocar- 
cinomatous uteri than in nonadenocarcinomatous 
uteri, while endometrial polypi were found more 
often in nonadenocarcinomatous uteri. 

Stowe, L. M.! A Histological Study of the Effect of 
Iirodlarion on Adenocarcinoma of the Endo- 
metrium. Am. J. Obsl. Gyn., 1946, 51: 57. 

The literature dealing with the detection of resi- 
dual tumor and its frequency in adenocarcinoma of 
the endometrium treated with radium, radon, and 
deep x-ray therapy was reviewed by the author. The 
reports show persistence of apparently viable tumor 
in from 12.5 to 89 per cent of the cases. There was 
wide variation in the amount of therapy given, in 
the type of radium or radon applicators used, in the 
intervals between irradiation therapy and operation, 
and in the thoroughness of the search for residual 
tumor in the operative specimens. 

The incidence of residual tumor in the uteri of the 
S3 patients studied was 50.9 per cent. All of these 
patients were given intrauterine applications of 
radium; 23 had deep x-ray therapy as well. In a 
small series in whom x-rays were employed in ade- 
quate dosage together with radium inadialion, the 
incidence of residual tumor fell to 40 per cent, while 
in a larger series in which radium alone was used, 
the incidence was 36.5 per cent. 

An applicator designed to overcome the effect of 
variations in size and shape of the uterine cavity is 
described. It was used in 46 of the 53 cases. 
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In the majority of instances in which residual 
carcinoma was found, it was seen in the musculature 
of the uterus. The significance of this is discussed. 

In view of the fact that tumor persisted after 
irradiation in a high percentage of cases, and especi- 
ally in view of its frequency in the myometrium, it 
is concluded that surgical attack must be considered 
the essential feature of curative therapy in the treat- 
ment of adenocarcinoma of the corpus uteri. It is 
still possible that preliminarj* irradiation may be 
useful as additional therapy or for palliation. 

t^WAfcn L. Coasrix, M.D. 

Corscaden, J. A.. Fcrtlft, J. \V., and Gusbent, S. 
D.; Carcinoma Subse<iucnt to the Radlotliera- 
pcutlc Menopause. Am J. OiihCyn., 1946, 51: i. 

Among 05S patients treated for benign uterine 
bleeding by induction of the radiotherapeutic men- 
opause and followed up for an average of 6.7 years 
each, there subsequently occurred 15 carcinomas of 
the uterus. Based on the modified mortality statis- 
tics, the same number of women in the general 
population during the same length of time should 
contract 4.4 carcinomas of the uterus. The observed 
number of cases is therefore 3.4 times as largeas the 
number expected. 

Two and eight-tenths per cent of the women in the 
general population between the ages of 30 and 5$ 
years contract cancer of the uterus before reaching 
the age of 80. .\pplying the ratio of ju.wefiml that 
0.6 per cent of the women suffering from uterine 
bleeding prior to the menopause would contract it. 

Of IS eases, Q were of the corpus and 6 of the 
ccr\’ix. This abnormal preponderance of carcinoma 
of the corpus is in agreement with that present in 
other reported cases in which the ratio 1$ t of the 
corpus to I of the cer%'ix. This ratio of corpus to cer- 
vix is 6 times that obtaining in the clinic. 

It is inferred that the endometna of uteri which 
bleed abnormally prior to the menopause arc predis- 
posed to the subsequent development of carcinoma 
of the corpus. 

Prophylaxis against carcinoma of the uterus 
should be an important factor in a plan of treatment 
for uterine bleeding prior to the menopause. 

EOWARO L. ConxEit, M.D. 

ADNEXAL AND PERIUTERINE CONDITIONS 
Cianfranl, T.: Neoplasms In Apparently Normal 
Ovaries. A m. J. Obsl. Gy»., igtb, 51; 246. 

The author has examined the ovaries at all oper- 
ations in which this was possible in the scrs'ice of the 
Graduate Hospital, Philadelphia, Pennsylvania, and 
in the past 3 years the .following tumors were 
found in approximately 1,500 ovaries that appeared 
normal: 3 dermoids, r Brenner tumor, 1 fibroma, 

I papillary cyst adenocarcinoma, and i granule^ 
cell tumor. Two of these tumors were discovered in 
the routine pathological examination of the oimrics 
removed at operation; 5 of them were found by 
examination of the ovaries during the operation. 


These small neoplasms ranged in sire from t fa 
millimeters to r.s cm.; none of the ovirifs tbt 
harbored them were of more than normal size. 

These tumors comprises ^oup of eitreoe interest 
in themselves, but a more important considerato 
lies in the practical aspect of the problem crtse:tfi 
by their presence in apparently normal oiims 
Although they were mere infant groirths xiB 
discovered, they would have enlarged ei-eateiHy, 
but their early discovery and removal averted sen- 
ous consequences. 

The 7 cases arc briefly discussed. 

Edward L. Cotviu. M D. 


MISCELLANEOUS 

Da Sllra Pereira, J. M.: Prolapse of the Urtthnfa 
the Female; Considerations Based on J Pff- 
sonal Obsen-arfons (Prolapw de uretra Itntm, 
tonsideraefics em torao de 3 cases). Oisl. w 
cm., 1945> j: 848. 

The first of these 3 patients iias a womaa, 6? 
yeits of age, with senile involution of the sti;^ 
organs. First she had pol>’uria and later developw 
such dysuria as to make it necessary for 
urinate with great difficulty in * liot Mts. m 
days before examination she noted a turner ciu 
A-ulva ami began to pass blood sita the 
Examination disclosed an almond *“ 5 ^; 
bleeding mass at the external meatus of the 
which had become strangulated at the bas e, 
tion consisted in splitting the 
on both sides down to the base, * J jo 
upper flap, and suturing 
the edge of the meatus with 
chromic catgut. The lower flap was 
and the incision extended nsd 

of the vagina, deep sutures being ^ 
as in the Hegar PeHneal repair, so «s 
a nanowins of the urethral cti 

catheter was kept in position S ^ ^ oontl 
completed the treatment. ,4. 
later, shows the condition 
The second patient was a chjd of 
condition was discovered in the ba • th 

was the same as in the fimt instance, P ^ ,5 ti 
lower flap was sutured in ^ repair- .' 
upper without an attempt at . ^ 3 perfcc 

hilf year later re-examinatren di^floseU 1 

"rhe third ease, that of a ‘^'’Jf-nnerVs 
was operated upon m the sar"' oroittfdin'''" 
c.xcept that the inlying ? the other 

theless, the result was_as go^ jp^orninance 0 tl 
The author f'«P»’=»5ires the pr^o . uhs t 
lesion in the extremes of life a p,hod 3 of 
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ject; first degree prolapse is a prolapse of only a part 
of the circumference of the mucosa at the external 
meatus; second degree prolapse is a protrusion of 
the entire circumference of the anterior section of 
the urethral mucosa, and third degree prolapse is 
the protrusion of both the anterior and posterior 
segments of the mucosal cylinder lining the urethra. 

John W. Brunnan, M.D. 

PIrez, M. L., Arenas, N., and Bolla, I.: Immediate 
and Terminal Results of the Surgical Treat- 
ment of Genital Prolapse (Resultados inmediatos 
y alejados del tratamiento quirurgico del prolapso 
genital). An. Insl. maternidad, B. Air., 1944, 6: 9. 

The authors report on 200 operations for genital 
prolapse performed in the gynecological section of 
the Institute for Maternity and Social Assistance in 
Buenos Aires from 1935 to 1943 inclusive. Seventy 
cases could be followed up to the present time and 
these are arranged in a table which makes up the 
greater part of the article. In all, the results were 
satisfactory, not a single instance of recurrence being 
observed. 

Sixty-two of the 70 patients were under 60 years 
of age and in all of these the technique of Halban had 
been applied; the remaining 7 were more than 60 
years old and in these the Le Fort technique had 
been done. In 7 patients in whom there was some 
loss of control of the urine a torsion operation on the 
urethra (a instances), or the technique of Marion for 
narrowing the urethral lumen (5 cases) was added. 
In I senile patient the technique used was that of 
Kahr. 

The technique of Halban was followed by prefer- 
ence under low spinal anesthesia with novocain, but 
occasionally local or general anesthesia was used. In 
cases of retroversion, the uterus was fixed (0 the 
highest part of the vesical peritoneum. Amputation 
of the cervix was done in 24 of the 70 patients, but 
only when the uterine cavity measured more than 
8 cm. on hysterometry. Colpoperineorrhaphy with 
myorrhaphy of the puborectal muscle slips of the 
levator ani was performed in most cases; however, 
this was done only in the presence of a low rectocele 
with a bad perineal tear. 

There was i case of death from pulmonary embo- 
lism. Three cases developed a postoperative vagino- 
perineal fistula and i case a rectoperineal fistula. 

Several of the 200 patients are reported to have 
passed through a perfectly normal pregnancy, and 
m I of the 70 patients who were followed up a normal 
pregnancy and deliver>’ was followed by a second 
pregnancy since the operation, without recurrence 
of the original condition. John W. Brennan, M.D. 

De Jaegher, M.: The Adrenogenital Syndrome of 
the Girl with Pseudohermaphroditism (Sur le 
syndrome adrSno-gSnital de la fillette a forme de 
pseudo-hermaphroditisme). Rev. beige se. med., 
*942,14:346. . 

The adrenal cortex exerts a decisive influence upon 
the harmonious development of the sexual mor- 
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phqlogy and physiology. This interrelation is also 
indicated by the names proposed for certain patho- 
logical states such as the “adrenogenital syndrome” 
and similar ones. 

If the adrenocortical dysplasia develops in Ihc first 
months of life, a pseudohermaphroditism results 
because of the appearance of secondary sexual char- 
acteristics from both sexes. 

The appearance of an adrenogenital syndrome in 
the newborn, probably pre-existing during fetal life, 
afTects the development in a much more profound 
and less reversible manner than the development of 
this syndrome during puberty or the menopause. 
Twenty-six cases of infantile adrenogenital syndrome 
have been reported, 21 of which occurred in girls. 

The author reports a case in which the father of 
the girl had a history of active pulmonary tuber- 
culosis. The girl developed normally up to the age 
of 15 months; at that time she showed a minimal 
amount of vaginal bleeding, which her mother con- 
sidered a precocious menstruation. At the age of 18 
months, hair appeared on the large labia, and the 
latter became hypertrophic at the age of 2 years. The 
voice turned harsh and a tendency toward mastur- 
bation was noted. 

At the age of 3 years and 2 months the child was 
first examined and was found slightly overdeveloped 
in size (corresponding to 4 year^, but with ossifica- 
tions of the wrist bones, corresponding to age 12, no 
anomalies of the skull or sella turcica were found. 
The tuberculin lest was positive. The girl was of 
dark complexion with slightly pigmented spots, dark 
hair, and bushy eyebrows. A light hair growth was 
seen on the upper lips, thighs, and calves. The chest 
was well developed, the pelvis appeared to be mas- 
culine, the legs were short with incomplete syndac- 
tylism of the second and third toes. The suprapubic 
region and the large labia were hairy. The large and 
small labia and the clitoris were hypertrophic with 
the external urethral opening on the undersurface of 
the clitoris. The vagina appeared to be of normal 
size. There was some mental retardation. A roent- 
genogram of the adrenal regions revealed a calcified 
tumor of the left adrenal gland. Laboratory findings 
including urine tests for male and female sex hor- 
mones revealed no abnormality. 

A clinical diagnosis of calcified left adrenal tumor 
was made; 2 daj’s after surgical extirpation of the 
tumor, the child died in shock. The autopsy revealed 
a recent caseous tuberculosis of the mesenteric ileo- 
cecal glands without a visible intestinal lesion and 
without a pulmonary lesion. The liver showed 
steatosis. The histological examination of the cen- 
tral nervous system and of the dienccphalon was 
negative. The liver and spleen showed traces of a 
recent toxic infectious process. One kidney was 
larger with a normal arterial supply, the other, and 
smaller, kidney showed a discrete chronic pyclone- 
phritb. 

The thymus showed large Hassall bodies, and the 
thyroid gland showed colloid accumulation. The 
hypophysis showed a predominance of acidophil 
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OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 

TriUat,P.,andNotter, A.: Synostosis of the Pubic 
Symphysis. An Anatomic and Clinical Study 
(La synostose de la symphyse pubienne. Consid£ra* 
tions anatomiques et cliniques). Rev. Jr. gyn. obst., 
1945. 40: 321- 

In Studying a collection of 181 pelves at the Mu- 
seum of the Obstetrical Clinic of Lyons, the authors 
observed a most peculiar anomaly in i pelvis, 
namely, a complete synostosis of the pubic bones. 
The specimen had been taken from a woman of 47 
years and consisted of a symmetrical pelvisj the an- 
tcroexternal surface of the pubes and iscbiopubic 
rami were very irregular and the interna! margin 
bristled with exuberant exostoses. A veritable bony 
bridge connected the upper portion of the pubic 
bones. The superior synostosis was complete, which 
was confirmed roentgenologically, but a suture could 
be observed in the lower portion. Below the articu- 
lation, the ossified ends of the arch were plainly 
visible. The deformities along the margin of the hip 
bone and anterior surface of the pelvis resembled the 
lesions of rickets, but the more marked deformities 
in the inferior ischiopubic region suggested rather 
the inflammatory sequelae of osteomyelitis. 

A search was made of the literature for cases of 
symphysiotomy in which such an anomaly might 
have prevented division of the symphysis. Some 
mention was found in the older literature of such 
instances, but emphasis was always placed on their 
extreme rarity. No mention of the condition was 
found in later literature. The incidence, according to 
clinical statistics, would be 13 in 670 patients. The 
authors examined specimens in other museums with- 
out success. 

Just as the degree of ossification encountered in 
other articulations may vary, so the symphysis may 
display various degrees of ossification up to complete 
synostosb. Other possible etiological factors sug- 
gested include surgical injury, coxalgia, and acute 
osteomyelitic arthritb. 

In a normal pelvis like the one described such a 
synostosis might cause no symptoms, and even 
labor might not be seriously affected. But in cases 
of constricted pelvb, such an anomaly would in- 
crease the dystocia. Synostosis constitutes a contra- 
indication to symphysiotomy. 

Edith Schanche Moose. 

NEWBORN 

Baldl, E. M.: Ilermorrhage of the Suprarenal 
Glands in the Newborn (Las hemorragias de las 
c 4 psu!as suprarrenales en el recien nacido). An. 
Inst, maiernidai, B. Air., 1944. 6: 159- 

In 32 years of work at this institution, the author 
obscr\'e(l 10 infants with hemorrhage of the supra- 


renal glands. Four of the infants had been borne by 
primiparas (i of these had had a previous abortion), 
and 6 had been borne by multiparas. At periods 
from a few hours to ii days following delivery (spon- 
taneous in 7 ; by forceps in 2 ; by Kristellar expression 
in i) the infants developed symptoms of the “pseu- 
dopneumonia of the newborn" of Goldzieher and 
Gordon (Endocrinology, 1932, 16: 165), of icterus 
and progressive anemia, of cerebral hemorrhage, or 
of just plain collapse (with or without fever) and died 
in a few bouts 01 in a few days. The autopsies dis- 
closed little else than the hemorrhagic accident ifito 
the right, or into both (in 3 of the 10 cases) of the 
suprarenal glands. 

These 10 not unusual reports of this condition are 
offered rather less with the thought of adding what 
isstartlingly new to medical experience than to remind 
us of how little attention has been allotted to the 
problem of suprarenal hemorrhage, and of how much 
interesting work has been done, particularly in North 
America recently. Particular stress is laid on the 
report of Corcoran and Strauss (/. Am. Ass., 
1924, 82: 626), in which they stated that recognition 
of the condition at operation permitted ligation of 
bleeding artery and recovery of the child, and that 
the establishment of the clinical syndrome “pseudo- 
pneumonia in the newborn,” will enable earlier 
recognition and proper treatment of the condition in 
many cases. 

The author tends to blame this grave accident of 
the newborn child to a great extent on the innermost 
layers of the cortical layer of the suprarenal capsule, 
the so-called “fetal cortex," androgenic zone, or 
zone X, and particularly on the confused degenera- 
tive processes which occur at about the time of the 
child’s birth. 

The usual therapeutic procedures for individual 
manifestations are recommended, such as blood 
transfusions for anemia, 10 per cent glucose solution 
lor hypoglycemia, and vitamin K for hypoprothtom- 
binemla— low values of the coagulative essential are 
very apt to be encountered at birth. Although 
admitting lack of practical experience in the matter, 
the author believes that, despite some unfavorable 
reports, the newer and more efficacious preparations 
of the cortex 0! the suprarenal gland should be given 
an adequate trial. John W. Bre-vnajj, M.D. 

Mayes, H. W.; Cord Transfusions In Newborn 
Infants. J. Pediai., S. Louis, 1946, 28: 6g. 

Following a long labor, difficult forceps delivery’, 
or breech extraction, infants are frequently in severe 
shock. Not infrequently they are suffering from 
hemorrhage, and shock may not always be apparent 
at birth but develops shortly after. In premature 
babies the blood has a low content of vitamin K and 
prothrombin, and premature infants are much more 
subject to hemorrhage and will not withstand as 
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much trauma as full term infants. It would seem 
that if newborn full term infants following a difficult 
labor, and all premature infants were given some 
adult blood immediately following birth, such a 
transfusion might overcome shock, supply the 
needed vitamin K and prothrombin, and furnish 
nourishment and fully developed red corpuscles to be 
utilized in carrying on the circulatory functions. 

Another hazard to the newborn infant is erythro- 
blastosis. It would seem that the Rh factor alone 
does not determine or is not alone present in the 
development of the disease. Even more prognostic 
of its occurrence, particularly when found in infants 
of Rh-negative mothers, is a high count of normo- 
blasts in the cord blood immediately or soon after 
birth. Transfusions would seem of value in the 
actual or prophylactic treatment of erythroblastosis. 

Mother’s blood is preferred for cord transfusion 
because at the time of delivery it contains more 
prothrombin and vitamin K than the average indivi- 
dual’s, the vitamin K having been reinforced by 
administration during labor. If mother’s blood is 
used only once, as is usually the case, it is not neces- 
sary to match the blood before giving the cord 
transfusion. Even if it is incompatible and although 
there may be some reaction, this one transfusion will 
assist the baby, since the blood will remain in the 
circulation long enough to exert its beneficial e0ect. 
The reason for this is the absence of agglutinins in 
the baby’s blood at birth other than those derived 
from the mother. 

The blood should be withdrawn before the birth 
under sterile precautions and placed on the delivery 
table. A 50 c.c. syringe containing sufficient citrate 
to insure against clotting in the syringe is used; 5 c.c. 
of a 2 per cent solution of sodium citrate is enough 
for 35 C.C. of blood. If 50 c.c. of blood are to be us^, 
then 7 or 8 c.c. of the citrate are advisable. When the 
citrate is first drawn into the syringe, the entire 
length of the barrel should be moistened with it by 
withdrawing the plunger of the syringe and allowing 
the solution to come in contact with the entire inside 
of the barrel. 

The amount of blood given depends upon the size 
of the baby and the reason for its use. The correct 
amount fora baby is about 10 c.c. per pound of body 
weight. 

It is preferable to inject the blood before sepa- 
rating the baby from the mother. The baby is 
placed on the mother’s abdomen or is held with the 
head down by an assistant. The cord is clamped and 
the blood injected into the umbilical vein. The cord 
should be steadied with the left hand, the barrel of 
the syringe grasped with the right, and the blood 
injected by making pressure on the plunger with the 
chest. 

Great care should be taken after entering the cord 
vein. Should the point of the needle perforate the 
thin walled vein the blood will be injected into the 
substance of the cord, and a diffuse localized area of 
hemorrhage will appear. If this happens, the trans- 
fusion may be attempted again at a point nearer the 


babys body, provided the first attempt was 
far enough away from the navel. It is bponast to 
select the first site at a maximum distance, u<ua!K 
about 12 inches, to allow for subsequent trials A 
large, short bevelled, Fordyce needle obviates die 
danger of vein injury. 

At times it is advisable to separate the baby from 
the mother before undertaking the transfusion. Tie 
cord is likely to collapse when cut and the veins are 
hard to identify. If the cord is milked toward the 
clamp, enough blood can be collected to identify die 


The giving of blood seems to have no ill effect on 
the baby. Frequently the respirations are stlrmi 
lated, and the baby, previously pale in color, be 
comes pink. 

The first cord transfusion at the Xfethodist Hospi- 
tal, Brooklyn, New York, was given in 1940 to a 
premature infant. The first report on cord trans- 
fusions was published in 1944 by the author. 

A total of 281 cord transfusions were done from 
1040 through March, 1945. One hundred and thirty 
nine premature infants (37 weeks or under) received 
cord transfusions of their mother’s blood, with m 
deaths: the majority of deaths occurred in infants of 
less than 7 months’ gestation. 

Forty-one babies were transfused following long 
labors or ciifficult deliveries with no deaths. 


The babies of no Rh negative moinen 
cord transfusions of their mothers blood. l« 
were 2 deaths, both of premature infants. 

A study was made of 601 cord sm^ears; ajU c • 
tained co normoblasts, while,, 

15. Among these 3, Wants there weres deert ■« 
I stillbirth Five ol the 6 ”><>■1''”'""™ 

I was Rh negative. Otthe li ''HI. 

mothers in the group of 34. 9 received a co 
fusion, with I death, that of a U 


A case IS reportea in wniti - - 

the Rh negative mother of high titer ( • . 

given to he? baby for marked J.uad« w.lh »■' 
improvement in the to 

The author recommends cord t 
babies born of Rh negative mothers 
ers have had a previous pregnancy. jjl 

blood rather than donor’s contrary to tneg 
rule, but so far the mother s bloo t 
with the babies. Corel transfusions j,]jsto5i5 

anticipation of the development 0 ly treatment 
in infants of Rh negative mothers, or m its 

"\'SaSl^K;arti=les..,esth«^^«e^ 

been 117 additional cord of the traiU' 

I and December i, i945-^.F‘^^y-‘^fjoothers, 
fusions were given to babies ot transfu- 

mother’s blood, making a tota . , . from 
sions this year .vith Ihr loss of no viawt 
these mothers. . ,, .-cf.teions of mothers 

The total number of cord tr v^ndred and three 
blood given to babies is 398- ”, , babies 0 

of the babies were premature >t P 

Rh mothers. ‘ 



OBSTETRICS 


MISCELLANEOUS 

Wlslocki, G. B., and Dempsey, E. W.: Illstochem- 
ical Age Changes in Normal and Pathological 
Placental Villi (Hydatldlform Mote, Eclamp* 
sla). Ettdocrtnolosy, 1946, 38: 90. 

Observations on the occurrence and significance of 
lipoids, glycogen, iron, alkaline phosphatase, and 
basophilia in the human placenta have been made 
previously by the authors. They now add further 
important cytological and histochcmical data re- 
garding not only normal but also certain pathological 
placentas. 

The material used in this study consisted of 10 
normal placentas ranging in age from 6 weeks up to 
term. In addition to these, 2 hydatidiform moles 
and the placentas from 2 cases diagnosed, respec- 
tively, as of severe pre-eclampsia and eclampsia were 
studied. The material was carefully . analyzed, 
chemically and histologically, according to well 
recognized and accepted techniques. The results 
were correlated with previous observations. 

The occurrence of acid phosphatase in the placenta 
is reported here for the first time. It accumulates In 
the trophoblastic syncytium of the human placenta 
toward the very end of gestation. It occurs prin- 
cipally in the nuclei of the syncytium and to a lesser 
extent in the perinuclear cytoplasm. Alkaline phos- 
phatase begins to appear in the syncytium in the 
first months of pregnancy and increases steadily 
until term. Thus these two enzymes characterize the 
ageing placenta; they occur in inverse proportion to 
cytoplasmic basophilic substance (ribonucleopro- 
tein), which diminishes steadily as the placenta ages. 

Iron and calcium arc demonstrablein considerable 
quantities In the first half of gestation in the stroma 
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of the chorionic villi, where they arc mainly depos- 
ited just beneath the trophoblastic epithelium. In 
the same localities and during the same period traces 
of acid and alkaline phosphatase are also encoun- 
tered. 

In the hydatidiform moles no acid phosphatase 
and relatively little alkaline phosphatase were found. 
There was definite histochcmical confirmation of the 
known fact that the syncytium produces steroid 
hormones. No calcium and only diffuse traces of 
iron were demonstrable in the vilU of the moles, but 
glycogen was present in both the cytotrophoblast and 
syncytium in amounts greatly increased over nor- 
mal. The increases or decreases of these various 
substances in contrast to the amount of these sub- 
stances in normal villi are referable to the absence of 
the fetal circulation and a diminished maternal 
circulation. 

The 2 placentas from the cases of severe pre- 
cclampsia and of eclampsia were unusual. Both 
cases were atypical in so far as in each the condition 
was present at months of gestation. The chori- 
onic villi were prematurely aged as judged by their 
cytological and histochemical appearance. Many of 
the villi showed premature ageing of the syncytium, 
while a few of the very smallest terminal villi showed 
complete necrosis of both the stroma and 8;^ncytium. 
Ribonucleoproteins (cytoplasmic basophilia) were 
prematurely reduced, whereas alkaline and acid 
phosphatases were appreciably increased. There 
were also noticeable changes in the amount and dis- 
tribution of both calcium and glycogen. The de- 
crease in cytoplasmic basophilia associated with a 
premature increase in phosphatase suggests a pos- 
sible disturbance of nucleoprotein metabolism in this 
disease. L. James Talbot, M.D. 
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much trauma as full term infants. It would seem 
that if newborn full term infants following a difficult 
labor, and all premature infants were given some 
adult blood immediately following birth, such a 
transfusion might overcome shock, supply the 
needed vitamin K and prothrombin, and furnish 
nourishment and fully developed red corpuscles to be 
utilized in carrj-ing on the circulatory functions. 

Another hazard to the newborn infant is erythro- 
blastosis. It would seem that the Rh factor alone 
does not determine or is not alone present in the 
development of the disease. Even more prognostic 
of its occurrence, particularly when found in infants 
of Rh-negative mothers, is a hi^h count of normo- 
blasts in the cord blood immediately or soon after 
birth. Transfusions would seem of value m the 
actual or prophylactic treatment of erythroblastosis. 

Mother’s blood is preferred for cord transfusion 
because at the time of delivery it contains more 
proChromhfn and vitamin K than the average indivi- 
dual’s, the vitamin K having been reinforced by 
administration during labor. If mother’s blood is 
used only once, as is usually the case, it is not neces- 
sary to match the blood before giving the cord 
transfusion. Even if it is incompatible and although 
there may be some reaction, this one transfusion will 
assist the baby, since the blood will remain in the 
circulation long enough to exert its benc/icial effect. 
The reason for this is the absence of agglutinins in 
the baby's blood at birth other than those derived 
from the mother. 

The blood should be withdrairn before the birth 
under sterile precautions and placed on the delivery 
table. A 50 c.c. syringe containing sufficient citrate 
to insure against clotting in the syringe Is used: 5 c.c. 
of a 0 per cent solution of sodium citrate is enough 
for 35 c.c. of blood. If 50 c c of blood are to be usw, 
then 7 or 8 c.c. of the citrate are advisable. When the 
citrate is first drawn into the syringe, the entire 
length of the barrel should be moistened with it by 
withdrawing the plunger of the syringe and allowing 
the solution to come in contact with the entire inside 
of the barrel. 

The amount of blood given depends upon the size 
of the baby and the reason for its use. The correct 
amount for a baby is about 10 c.c. per pound of body 
weight. 

It is preferable to inject the blood before sepa- 
rating the baby from the mother. The baby is 
placed on the mother’s abdomen or is held with the 
head down by an assistant. The cord is clamped and 
the blood injected into the umbilical vein. The cord 
should be steadied with the left hand, the barrel of 
the syringe grasped with the right, and the_ blood 
injected by making pressure on the plunger with the 
chest. 

Great care should be taken after entering the cord 
vein. Should the point of the needle perforate the 
thin walled vein the blood will be injected into the 
substance of the cord, and a diffuse localized area of 
hemorrhage will appear. If this happens^ the trans- 
fusion may be attempted again at a point nearer the 


baby’s body, provided the first attempt was wait 
far enough away from the navel. It is important to 
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large, short bevelled, Fordyce needle obriates the 
danger of vein injury. 

At times it is advisable to separate the baby fro® 
the mother before undertaking the transfusion. Ttt 
cord is likely to collapse when cut and the veins itt 
hard to identify. If the cord is milked toward the 
clamp, enough blood can be collected to identify the 
vein. 

The giving of blood seems to have no ill effect 03 
the baby. Frequently the respirations are slirau 
lated, and the baby, previously pale in color, be- 
comes pink. 

The first cord transfusion at the Methodist Hospi- 
tal, Brooklyn, New York, was given in 1940 to a 
premature infant. The first report on cord trans- 
fusions was published in 1944 by the author. 

A total of 281 cord transfusions were done from 
1940 through March, 1943. One hundred sad thirty 
nine premature infants Q7 weeks or under) rectii-ed 
cord transfusions of their mother’s Wood, nili « 
deaths: the majority of deaths occurred in infants ol 
less than 7 months’ gestation. . , 
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MISCELLANEOUS 

WUlockl, G. B., and Dempsey, E. W,: HUtochcm- 
leal Age Changes In Normal and Pathological 
Placental VIIU (Hydatidiform Mole, Eclamp- 
sia). Endocrinology, 1946, 38: QO. 

Observations on the occurrence and significance of 
lipoids, glycogen, iron, alkaline phosphatase, and 
basophilia in the human placenta have been made 
previously by the authors. They now add further 
important cytological and histochemical data re- 
garding not only normal but also certain pathological 
placentas. 

The material used in this study consisted of 10 
normal placentas ranging in age from 6 weeks up to 
term. In addition to these, 3 hydatidiform moles 
and the placentas from 3 cases diagnosed, respec- 
tively, as of severe pre-cclampsia and eclampsia were 
studied. The material was carefully . analyzed, 
chemically and histologically, according to well 
recognized and accepted techniques. The results 
were correlated with previous observations. 

The occurrence of acid phosphatase in the placenta 
is reported here for the first time. It accumulates in 
the trophoblastic syncytium of the human placenta 
toward the very end of gestation. It occurs prin- 
cipally in the nuclei of the syncytium and to a lesser 
extent in the perinuclear cy toplasm. Alkaline phos- 
phatase begins to appear in the syncytium in the 
first months of pregnancy and increases steadily 
until term. Thus these two enzymes characterize the 
ageing placenta; they occur in inverse proportion to 
cytoplasmic basophilic substance (ribonucleopro- 
tein), which diminishes steadily as the placenta ages. 

Iron and calcium are demonstrable-in considerable 
quantities in the first half of gestation in the stroma 
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of the chorionic villi, where they are mainly depos- 
ited just beneath the trophoblastic epithelium. In 
the same localities and during the same period traces 
of acid and alkaline phosphatase are also encoun- 
tered. 

In the hydatidiform moles no acid phosphatase 
and relatively little alkaline phosphatase were found. 
There was definite histochemical confirmation of the 
known fact that the syncytium produces steroid 
hormones. No calcium and only diffuse traces of 
iron were demonstrable in the villi of the moles, but 
glycogen was present in both thecytotrophoblastand 
syncytium in amounts greatly increased over nor- 
mal. The increases or decreases of these various 
substances in contrast to the amount of these sub- 
stances in normal villi are referable to the absence of 
the fetal circulation and a diminished maternal 
circulation. 

The 3 placentas from the cases of severe pre- 
eclampsia and of eclampsia were unusual. Both 
cases were atypical in so far as in each the condition 
was present at 4^ months of gestation. The chori- 
onic villi were prematurely aged as judged by their 
cytological and histochemical appearance. Many of 
the villi showed premature ageing of the syncytium, 
while a few of the very smallest terminal villi showed 
complete necrosis of both the stroma and syncytium. 
Ribonuclcoprolcirrs (cytoplasmic basophilia) were 
prematurely reduced, whereas alkaline and acid 
phosphatases were appreciably increased. There 
were also noticeable changes in the amount and dis- 
tribution of both calcium and glycogen. The de- 
crease in cytoplasmic basophilia associated with a 
premature increase in phosphatase suggests a pos- 
sible disturbance of nucleoproteln metabolism in this 
disease. L. James Talbot, M.D. 
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cystoscopy), and distortion of the ascending pyelo- 
graphic image, including the already cited instance 
in which the confused shadow tones and dentate 
edges suggested the presence of a papillomatous 
condition. In no instance did the removed kidney 
exhibit noteworthy distortion of contour. In not 
ane case did the patient live even 4 months following 
the operation because of pulmonary or generalized 
metastases. John W. Brennan, M.D. 

Hamm F. C.: Angioma of the Kidney. J. Urol., 
Balt., 1946, 55: 143 - 

The patient was a 34 year old infantry rifleman 
who had been in the service yi year. He was some- 
what “under par” as a result of the severe climatic 
conditions. His complaints were pain in the back, 
particularly in the left renal area with typical dis- 
tribution, radiation anteriorly and downwam toward 
the left testicle. Gross hematuria was observed. 
The blood was mixed with the urine; it was bright 
red in color and contained many small clots. No 
dysuria or frequency was observed, but the record 
showed that the patient had a temperature of loj 
degrees, which responded promptly to the adminis- 
tration of sulfadiazine. 

Physical, examination revealed a chronically 111 
male with a sallow color. However, the examination, 
including abdominal palpation, was othen,vise nega- 
tive. 

At cystoscopy bloody spurts of urine were observed 
coming from the left ureteral meatus. Upon 
catheterization 0! the ureters clear urine was ob- 
tamed from the right kidney, but bloody urine from 
the left. In the retrograde pyclograras the right 
kidney was found to be considerably smaller than 
the left, and, in general, poorly developed. There 
was also some dilatation of the lower right ureter 
which suggested the possibility of a previous infec- 
tion. 

The left kidney appeared to be normal in size; if 
anything, it was slightly larger than normal, but in 
the upper calyx a small filling defect was observed. 

It seemed evident that the lesion was an early 
neoplasm arising from the epithelium of the renal 
pelvis, and that under ordinary circumstances this 
would have been sufficient indication for removing 
the left kidney and possibly the ureter, but because 
of the doubtful ability of the right kidney to sustain 
uie, a resection of the upper pole of the left kidney 
was done. 

The specimen consisted of the upper pole of the 
left kidney, weighing 38 gm. and measuring 16.5 
by 3 by 4 cm. The specimen was bisected, which 
exposed the pelvis and calyces. The usual renal 
architecture stood out prominently. Immediately 
contiguous to a papilla of a posterior, superior calyx 
and apparently arising directly from the pelvic 
mucosa a small tumor mass measuring about 4 nim. 
in diameter was found attached to the pelvic mucosa 
by a broad pedicle. 

The mass was dark in color and rough on its 
superior surface. It was in contact with the sur- 
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rounding pelvic mucosa, which w’as somewhat 
granular, thickened, and of dusky hue. The remain- 
ing portions of the pelvic lining revealed no notable 
alterations, the surface being smooth and pale. 

On microscopic examination the tumor appeared 
as a polypoid mass, the superficial epithelium of 
which was largely absent and was replaced by a 
leucocytohemorrhagic exudate in a moderately ad- 
vanced stage of organization. The pedicle and In- 
ferior portion of the mass were covered with 
transitional epithelium which was continuous with 
the pelvic epithelium. The stroma was generally 
dense and fibrous and in places was infiltrated with 
polymorphonuclear leucocytes including eosinophils. 
The greater portion of the stroma consisted of 
widely ectatic vessels resembling a cavernoma. 

Many of these vessels were thick walled and 
fibrous with an endothelial lining. Portions of septa 
were seen, which extended into the lumen as in a 
cavemomatous mass. Other portions were seen in 
which the stroma contained an engorged, small, 
thin walled capillary net. Enlarged dilated vessels 
were present in the tip of the papilla. 

JoHrf A. Loef, M D. 

Squire, F. H., and Kretschmer. H. L.: A Study of 
the Ureters in Bladder Neck Obstructions. 
Radiology, 1946, 46: it. 

This is a preliminary report dealing with the 
course of the lower ureters in bladder neck obstruc- 
tion as observed in intravenous urography. The 
study is based on a review of 130 films selected at 
random from the Roentgen Ray Department of the 
Presbyterian Hospital of Chicago. Since the lo\ver 
ureters often are not visualized, a rather large num- 
ber of films had to be examined to find 120 in which 
their visualization was present. 

A normal course of the lower ureters was found in 
S3 cases (44.16%), 48 (90.56%) of which presented 
benign obstruction and s (9.43%) carcinoma. 

In 67 cases (55.82%) the lower ureters had an 
abnormal course. Of this number, 60 (87.55%) 
presented benign obstruction and 7 (10.44%) car- 
cinoma- 

The following abnormalities were observed; 

Right angle turn of the ureter 25 

Right angle turn of the ureter (high) 4 

Lateral displacement of the ureter 

Marked 7 

Slight * 

Loopmg of the ureter 12 

Ilign entrance of the ureter into bladder 4 

Low entrance of the ureter into bladder 2 

Entrance of the ureter at midllne 2 

Dilatation of the ureter 

Marked »3 

Slight ** 

Tortuous ureter .3 

Hydronephrosis f> 

Normal course of ureter with dilatation 8 

Normal entrance of the ureter with lateral 

displacement 4 

T. Levcutia, M.D. 
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BLADDER, URETHRA, AND PENIS 

Coutts, W. E., and Vargas-Zalazar, R.; Contribu- 
tion to the Etiology of Acquired Fibrosis of the 
Bladder Neck. Brit.J. Urol., 1945,17:136. 

The authors state that fibrosis of the vesical neck 
is characterized by the proliferation of fibrous tissue 
in the submucosa and into the muscle fibers of the 
internal sphincter. The entire circumference of the 
neck of the bladder may be transformed into fibrous 
tissue, producing a contracture of Ais structure or 
only of its inferior portion, sometimes as far back as 
the trigone; thus a median bar is produced. The dis- 
ease is congenital or acquired. The acquired form 
is much more common in adults and is usuaUy con- 
fined to the posterior region of the vesical sphincter 
and trigone. It may arise from trauma, chronic in- 
fections of the posterior urethra and prostate, and, 
in women, from vaginal cervical parametria or peri- 
rectal tissues. It is believed that acquired fibrosis is 
a first stage of submucous and muscle-layer invasion 
by an infecting agent, and that the virus of lympho- 
granuloma venereum is the cause in many cases. 

Panendoscopy and cystourethrograms are of value 
in the diagnosis. In the cystogram, the image is 
similar to that seen in suprapubic prostatectomy. 

The authors report 3 cases in which lymphogranu- 
loma virus macroforms in extiacytoplasmic plaques 
were found in tissue removed from the bladder neck 
with a resectoscope. In theiropinion the pathogenic 
agent invades the bladder neck tissues along the 
mucous and submucous lymphatics and, based on 
clinical, laboratory, and histoviral findings, lympho- 
granuloma venereum virus is a frequent cause of 
partial or total acquired fibrosis of the bladder neck. 

DAvm Rosckbiook, M.D. 

Crlstol, D. S., and Brodera, A. C.: Malacoplakla of 
the Bladder. J. Urol., Balt., 1946, 55:260. 

The cause of malacoplakia of the bladder is un- 
known. A careful search for acid-fast organisms in 
the specimens of bladder removed for biopsy in the 
5 casts rtpoittd by Ibt a-iilbois gave n^atWe lesuWs. 
No clinical evidence of tuberculous infection could 
be found in these cases. Escherichia coll was cul- 
tured from the urine of both patients. 

Grossly or cystoscopically the characteristic lesions 
appear as plaques which vary in number, size, and 
distribution. The edges of the plaques appear to be 
abrupt or slightly overhanging. Very often a zone of 
hyperemia surrounds these lesions. The centers of 
the large plaques often appear depressed or umbili- 
cated. Frequently, the epithelium appears to be 
ulcerated over the center of the lesion. 

The principal cellular elements are large oval or 
polyhedral cells, frequently closely aggregated and 
found in the submucosa. These cells vary in size, but 
generally are at least as large as a hepatic cell. They 
have a well defined cell membrane and arc for the 
most part mononucleated. Often the nudeus has 
disappeared or its presence is marked by the so- 
called cell inclusions. While the cytoplasm appears 


vacuolated m places, it is most charjcttrisLo:, 
granular. Within the cytoplasm of many d ti^ 
cells, as well as between many of the cells, aabt 
seen the Michaelis-Gutmann bodies or "inclid:: 
bodies.” These vary in size, shape, and namber. h 
size they range from i or a microns «p to » 
large as to occupy the entire cell. Theyha«istnq 
affinity for hematoxylin, which stains them purpli 
For the most part, they are homogeneous and higiiy 
refractile. The smaller forms are round or od h; 
the larger forms show fine crenations or irrtg'.irv 
ties. Many of them show a definite conctoti 
lamination suggesting corpora amylacea. l\1a 
stained with the Kossa stain they reveal a h'jli a*- 
cium content. 

The majority of the patients are women more thu 
30 years of age who give histories of haring suJfxl 
frequent bouts of cystitis. However, alUgeeilrens 
in both sexes have been described. 

Urinary frequency and gross hematuria are tb: 
most prominent symptoms. The diagnosis rests « 
the finding of the characteristic lesions and lhep^ 
moval of a portion of the diseased tissue for micw- 
scopic examination. The microscopic picture, 
previously described, establishes the diagnosis 

The cases of malacoplakia so far reported ire W 
few for the treatment to be standiraiied u 
authoTS agree with Blum. Folsom and Dickson. C 
and K.idd, in reporting fairly good results follosiiil 
fulguration. 

Cordonnler, J. J.: Fistula of the Penile I'reihn 
/. [/rp;.,Balt., I94VSS:*78- 

The subject of fistula of the 
assumed added importance since the ® ^ 
present war. Plastic repair oj. 

always presented considerable j |x 

ous plastic procedures K^^.^M.fioujjhsUJ- 
the purpose of repairing this 
less steel "pull out” sutures have been nidcl/ ^ 
in other locations, no mention 

connection has been found in the '(Joodt^ 

o? 3 cas« « p««cvUd 

suits were obtained in all of these , ' ^ 

healing of the operative sen^d a 

and it is believed that the 

superior to the methods Pf<^':,‘'’“lSnnSconibiu- 

The use of sulfadimine 
tion, both preoperatively role n 

undoubtedly played » Infection b*: 

successful conclusion of these ^ oi 

always been the principal p jfug? is 

this nature and. by the u^e c.f the« l ^ 
combination, is iafectio.r 

healtd .vithonl any sign. “ 

Diversion of the urinary . sugr.?.^ 

prior to operation. It « Utrlhre-'S 

cystostomy is Ptnfntniile t P 
The presence ol reP“‘'lSon of th' P® '"Ij 
seemed to be due to a dtSo® % 

urethra by the ‘?*'>l"ition3 «h'“ “ ' ' 
to the success of both opei 
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urethrostomy had been done. Although urethros- 
tomy is a much simpler technical procedure, the 
additional operative work required by cystostomy is 
warranted for this reason alone. Drainage of the 
bladder by urethral catheter, with the inevitable ac- 
companying urethral infection, is contraindicaterl. 

It is believed that simplicity of procedure is an 
important factor in any plastic procedure for the 
repair of urethral fistula. The use of scrotal Haps, 
skin grafts, and other complicated procedures are 
generally unnecessary, and only serve to add 
additional hazards to obtaining a successful result. 
A careful elevation of the skin flaps around the in- 
cision will ordinarily allow closure of the wound 
without tension. 

Careful handling of tissue is undoubtedly impor- 
tant in any plastic repair of this nature. To minimize 
trauma, small hooks are used throughout, instead of 
thumb forceps. Plain catgut (oooo) on an atraumat- 
icneedle is used for all sutures except the skin. The 
use of the No. 36 stainless steel wire “pull out” 
suture is probably the most important single step 
in bringing about a successful closure. It permits 
the use of finer catgut than would be possible other- 
wise. The advantage of fine catgut in a potentially 
infected area is self evident. In addition, all tension 
is removed from the suture lines. 

The use of a pressure dressing to prevent the 
[ormation of hematoma under the elevated skin flaps 
IS advisable in certain cases. Meticulous wound care 
must be observed at all limes. The topical use of 
1:500 penicillin as a urethral instillation has been of 
value. Periodic urethral dilatations must be main- 
tained for a period of time to prevent stricture 
formation. 

A method of repair utilizing stainless steel “pull 
out" sutures is described. The procedures outlined 
are simple to perform. Postoperative convalescence 
IS short and the results have ocen excellent. 

John E. Kirkpatrick, M.D. 

GENITAL ORGANS 

Borthwick, W. M.s The Pathogenesis of Tubercu- 
lous Epld 2 d>'mltis. £J«n6ur^/i Jlf./., 1946, 53: 55. 

Borthwick studied the pathogenesis of tuberculous 
epididymitis by examining the records of 5,476 
tuberculous males admitted to the hospital during a 
of 31 years, and 402 (7.3%) had involvement 
of the epididymis by tuberculosis. The corrected 
tnie incidence is probably 4.5 per cent. The young- 
est patient was 8 months old and the oldest was 6? 
years old. 

Male genital tuberculosis occurs most commonly 
during the years of maximal sexual activity. In 88.3 
per cent of the patients at least one extragcnhal 
tuberculous lesion was proved. Injury appears to 
nave little influence in the production or localization 
ol the genital disease. Gonococcal epididymitis had 
little or no influence on the occurrence of tuberculous 
'Epididymitis. The lesion was unilateral in 43,5 per 
Cent of the pat/ejjfs and bihicra) in 56.5 per cent. 
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Recurrence occurred within i year in 74.6 per cent, 
and in 58.7 per cent the disease became bilateral 
within 6 months. Negative rectal findings were 
present in 12.7 per cent. The remainder (87.3%) 
were “rectal positive.” The author received the 
impression that, no matter how early the tuberculous 
epididymitis, a lesion of the pelvic genitalia could be 
felt rectally in the great majority of patients, and 
that vesiculitis or prostatitis, or both, precedes the 
more peripheral genital lesion. 

Renal tuberculosis also was present in 34.8 per 
cent of the patients. Men with epididymal tuber- 
culosis in whom tubercle bacilli cannot be isolated 
from the kidney urine are extremely few in number. 
The author believes that renal tuberculosis precedes 
epididymal tuberculosis in the great majority of 
cases. Tuberculous prostatitis and vesiculitis pre- 
cede epididymitis; the globus minor is the first part 
to be affected, and in testicular disease the maximum 
involvement was at the mediastinum testis. 

The author is satisfied that the sequence of events 
in genitourinary tuberculosis is from the kidney to 
the pelvic genitalia and from there to the epididymis. 
The spread of tuberculosis to the epididymis takes 
place in the majority of cases by the lumen of the 
vas deferens. The great majority of patients with 
tuberculous epididymitis have or have had a tuber- 
culous bacilluria from a clinical or subcllnical lesion 
of the kidney. In almost every case of tuberculous 
epididymitis in the present series, with or without 
urological symptoms, tubercle bacilli have been iso- 
lated from the kidney urine. Infection of the prostate 
and seminal vesicles probably takes place by urine 
transmission, by heavy work, straining, and the 
very act of micturition. David Rosenbioou, M.D. 

Mansfield, O. T.: Spontaneous Gangrene of the 
Scrotum (Fournier’s Gangrene). Bril. J. Surg , 
1946, 33; 275 - 

Mansfield reports a case of spontaneous gangrene 
of the scrotum in a man 43 years of age who was ad- 
mitted to the hospital with an entirely gangrenous 
scrotum. This was removed, except for 3 triangular 
flaps at the base which seemed to retain viability. 
Two of these were based laterally and r posteriori^’, 
and between them both testes lay completely e.x- 
posed. Section of the removed tissue showed marked 
interstitial edema with many thrombosed vessels. 
The patient’s condition rapidly improved after oper- 
ation, and epithclization was complete in 6 weeks. 

Fournier first described the condition in 1844, 
noting the explosive onset in a healthy man, the 
rapid progress of the gangrene, and the total absence 
of the usual causes for gangrene. Further reports in 
the literature describe the extensive and fairly con- 
stant area of gangrene with integrity of the testes 
and inguinal and anal regions, rapid resolution of the 
adjoining cellulitis, and a tendency for spontaneous 
repair. 

The author believes that the condition is a vascu- 
lar disaster of infective origin analogous to cavernous 
sinus thrombosis. The fairly constant pattern of the 
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sloughing area is adequately explained on avascular 
basis which would account for the existence of the 
described flaps. The lattcrare supplied by the exter- 
nal pudendal branch of the femoral artery and super- 
ficial perineal arteries. The rapid gangrene is com- 
parable to that of a flap of skin which has become in- 
fected and its limited vascular supply destroyed by 
thrombosis. Therefore, treatment should consist of 
radical removal of all sloughing areas, sulfonamides, 
and penicillin. Repair seems unnecessary'. Reports 
in the literature indicate that death in most instances 
has been due to toxemia. The bacteriologicalagents 
have been streptococci, staphylococci, or both. 

David Rosenbloou, Af.D. 


In the opinion of the authors, the use of veaciih 
graphy for diagnostic purposes is warranted h tte 
following: 

1. Aspermia in the presence of preser\-ed testlculr 

function. 

2. Seminal vesiculitis 

3. Adults (not children) about to have in ortH- 

opexy to reveal the presence of 
length of the vas deferens 

4. Patients with groin or testicular pain Mosb' 

herniotomy with the vesiculogram de!E!^ 
strating the presence or absence of conseic- 
tion of the vas at the operative site. 

Robert Lich, Jr.MD 


Bertelsen, A., and Wandall, II. II.: Vasosemlna! 

Vesiculography and Its Clinical Application. 

Ada radiol., Stockh., 1945, a6: 36. 

Following a brief resumfi of the literature on 
vesiculography, the authors report 16 of their own 
cases in addition to some work on rabbits to show the 
irritative effects of hippodln (a 50 per cent solution 
of sodium orthoiodine hippurate) as compared to the 
innocuous preparation, perabrodil (3-5-diiodide-4- 
pyridon-N-diethyl-amine acetate). 

The experimental work showing the irritative 
qualities of hi|)podin was done on the vasa of rabbits 
which were injected dose to the testicle and sections 
of the vasa were removed at 2, 4, 10, 14, and 21 day 
intervals for microscopic study. On the second day 
the vasa injected with hippodin showed round celt 
infiltration, especially eosinophilia in the wall of the 
vas, whereas the epithelium of the vas was well pre- 
served everywhere. The specimens of the fourth day 
showed complete epithelial desquamation and slight 
submucosal fibrosis, and by the fourteenth day there 
were no pathological changes. On the other hand, 
the rabbit vasa injected with perabrodil showed no 
changes at anytime from 2 to 28 days after injection. 

Of the 16 patients subjected to vesiculography, 6 
were examined at vasectomy and 10 were examined 
for diagnosis of genital diseases. The conditions 
found were as follows: 

Aspermia (t); oligospermia (x); groin and testicular 

pain following herniotomy (2) 4 

Aspermia following testicular trauma 1 

Sequel of epididymal resection 1 

Undescended testicle 2 

Vesiculitis 2 

In 3 cases of herniotomy by the Bassini method 
there was obstruction to the vas where it entered 
the inguinal canal. In the 2 patients with undescend- 
ed testicles the vas was extraordinarily tortuous, but 
no variation in vasal caliber was evident. In the 2 
instances of operatively proved seminal vesiculitis 
there was no evidence of dilatation of the canals nor 
retention of the contrast media. In 3 instances (i 
with undescended testes, i with trauma to the 
testicle, and i with an epididymectoroy with an 
infection) there was demonstrated an insufficient 
development of the seminal vesicles and this the 
authors explained on the basis of disuse. 
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Moore, T.: True Infectlre Abacterial P5Tiri3.M/ 
Urol., 1945, 17: ijr. 

The author describes “true infective abactenil 
pyuria,” a syndrome which has been experiroenunj 
transmitted to animals and apparently caused byx 
virus infection. The mucosa of theposferiorureto, 
bladder, or upper urinary tract is affected.^ Icf 
infection resists all forms of treatment except luW- 
venous arsenobenzole dnigs. la the renal pelvutw 
mucosa is thickened and edematous; it show 
Ing degrees of erythema, and flakes of lymph tdhw 
to it. The submucosa is jnfiltrat^ with inonona- 
clear cells, sometimes aggregated into folhcles ho 
organisms are seen. There is no disease of tie wa 
substance. The onset is acute « gradual. Tberea 
frequency, dysuria, and soroeumes hematu u, ^ 
little or no disturbance of the 
urine contains many leucocytes, but m W' 
examination and culture fail to demonstrate p 


Intravenous urography shoivs 


the pelvis and ureter, and j urtttriu 

defects due to follicular 
Cystography shows a tiny genetaW 

1 irregular »"■' 


severe nonspccinc inudmiuui>/v ,,,inirv tuW' 
of the characteristic appcatanccs 0 'rf,trei-“ 
culosis. Tubercle bacilli are ffel'ffht.iadno 

noconstitutionalchanges, no loss TWoubtfa) 

urographic evidence of renal damage. 

cases the therapeutic test isof va . • „]g„gedinJ 
The course of abacterial teduc'^ 

the bladder capacity becomes prog j^. prepin 
The administration of an orga ^ y iui- 

tion, such as novarsenobeiuole, ^ .j 
provement and cure. The auth ^ ^ j to 1 
.3 grams intravenously at S ci^ 

d\y%. Nomally, four £U.MD- 


report is given. 
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Flocks, R. II.s “Early” Calcium 
Am. M. Ass.. 1946. no- 'in- _ 

It has been shorn 

tn or<-ur in conditions m wh .j^ns of th 


likely to occur in conditions m w poftions of 
of the individual is present. 
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TABLE I.— PREVENTIVE TREATMENT OF CALCIUM PHOSPHATE UROLITHIASIS IN PATIENTS 
WHO ARE EXTENSIVELY IMMOBILIZED OVER LONG PERIODS OF TIME 


Measures 

Accomplishes 

Comment 

I. Maintenance of large fluid 
output 

3. Counteracts stasis by producing a steady flow of 
urine 

b. Diluted calcium concentration especially impor- 

tant during period of hypercaldnuria (first 6 to 
12 weeks of immobilization) 

c. Minimized likelihood of infection 

d. Washes out debris and small caldum precipitates 

a. Measure intake and output 
carefully; remember in cases 
of neurologic involvement 
that residual urine may 
cause inaccuracy in output 
measurement 

2. Control of diet 

High vitamin A and H acid 
ash diet usually used 

a. High vitamirr A and D improve epithelial nu- 

trition 

b. Increase acidity of urine; calcium phosphate is 

more soluble in an acid than in an alkaline urine 

a. Check urinary pn daily with 

nitrazine paper 

b. Discontinue acid ash diet if 

urine remains alkaline from 
any cause such as infection 
with urea-splitting organ- 
isms 

3. Control of stasis 

a. Movement of patient 

b. Provision of adequate 

drainage by catheter 
or surgery i! necessary 

c. Maintenance of a large 

fluid output 

a. Makes sure that no portion of urinary tract is 

dependent or undravned for too long a lime 

b. Minimizes infection 

c. The use of a catheter makes possible irrigation of 

pelvis or ureter with special solutions such as 
citric acid and malic add solutions 


4' Control of Infection 

a. Maintenance of large 

fluid output 

b. Adequate drainage 

c. Chemotheiapy; 

X. Sulfacetimide 4 gm. 

dailv in drug of choice 
9. Sodium sulfathiazole 4 
gm. daily 

3- Other sulfonamide 

4 - Neoarsphenamine 0.3 
■ gm. two times weekly 

in some staphylococci 
infections 

5 - Penicillin, very useful 

a. Decreases particles in urine (pus and epithelial 

debris, which may act as nuclei for stone 
formation) 

b. Infection with urea-splitting organism produces 

alkaline urine, which causes precipitation of 
calcium phosphate 

a, Watch urine pn with nitrazine 

paper 

b. Study centrifuged urine speci- 

men daily for pus cells 

S- Continuation of treatment for 
3 months after immobiliza- 
tion has ceased 

To remove any small precipitation which may have 
formed during period of stasis and hypercalcinuria 


(>■ frequent radiographic check- 
up examinations during 
illness and every 3 months 
[or one ye-ar after immobil- 
ization has ceased 

This is very important; small precipitates may not 
be visualized in early urograms but may be visu 
alized later after they have grown; many stones 
(especially in patients with neurologic lesions) may 
be silent for years and thus produce irreparable 
damage unless they are visualized by x-ray exam- 
ination and treatment instituted 



ha* showo that the emptying lime of the renal pelvis fa creatly increased by a small urinary oulpul ami decreased by a Urge 
Ouid output (Loxsley and Kirts-in. Clinical Urology). 


urinary tract are paralyzed, and in which obstruc- 
infections of the urinary tract occur, or in 
Which pronounced dehydration is present. There are 
‘hree probable mechanisms involved in the formation 
01 stone in these situations: infection, stasis, and 
hyTcfcalcinuria. Multiple small precipitates of cal- 
nf'i'k R are present in the caliccs and pelvis 

t the kidney. These small stones may all pass; they 
■niiy luse to form larger stones, or may act as the 


nucleus for larger stones; and they may be silent for 
long periods of time, during which considerable 
damage to the urinary tract occurs. In the first 6 
or 8 months after the onset of the predisposing con- 
ditions, before the stones have become intimately 
mb^ with organic material and definitely solidified, 
the situation may be called "early” calcium uro- 
lithiasis. Because this condition is frequently silent, 
repeated roentgen examinations are necessary. 
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TABLE II. — CONDITIONS PREDISPOSING TO 
CALCIUSI PHOSPHATE UROLITHIASIS 
I Disease producing prolonged immobiluatioa of the 
body; 

a. Fractures of the sjjine or extremities associated with 
prolonged immobilixation of large bones. 

b. Chronic osteomyelitis 

c. Chronic arthritis or other bone joint disease pro- 
ducing immobilizatioo of large portions of the 
skeleton 

d. Neurologic damage as a result of trauma or disease 
producing prolonged immobiliaalion 

e. Chronic visceral disease requiring prolonged re- 
cumbency 

3. Changes in the urinary organs; 

a. Congenital anomahes associated with stasis 

b. Acquired obstruction— stricture of urethra and the 
like 

C. Paralysis of urinaty passageway 

d. Introduction of infection into urinary tract 

e. Foreign body in urinary passageway 

3. Dndocrinopathies; 

a. Hyperparathyroidism 

b. Hyperthyroidism? 

c. Hyperpitultary disease’ 

4. Focus of infection elsewhere in the body? 

5. Mtamln deficiency or excess 

a. Vitamin A deficiency? 

b. Vitamin D excess 

6. Metabolic abnormalities 

a, Idiopathic hyp^rcalcmuria 

b. Changes in colloids? 

NoU: Cca>lIUaat«ilh4u«ttl4n (cuekair<B<jC(MB4inl)ro<i a (t>c<^ 
retieal bails Oib«n are put la on ib« tlioical cans 

Special types of treatment are necessary because of 
the peculiar character of these stones. Later symp- 
toms may be hematuria, ureteral colic, infection 
(due to stone obstruction) resulting in pyuria, chills, 
fever, leucocytosis, and renal pain. 

When infection is not present and no renal damage 
has yet occurred ("early phase”), the stone is ideal 


for dissolution by means of a combination of f jA 
diet, and irrigation therapy. When infectiaco- 
menecs, the stones grow more rapidly, calcb 
phosphate precipitates In the tubules, and tic tp 
of the pyramids become ulcerated and somchne 
cMctficd. If adequate drainage cannot be mstTolei 
by ureteral catheter, open su^ery rausthedoK. h 
addition, supportive treatment, cbemotlierapj',j:l 
irrigation should be carried out. In chronic casts 
the kidney pelvis and caiices become distonri 
from infection, which results in a distui^Tiu d 
peristalsis, poor drainage, and ready tccurrence. 

When 3 case is seen early, there is a t}picil b 
regular opacity suggesting depositions of caloia 
salts usually around the pyramids in the a’icts 
When severe infection is present, there is 
of consolidation of the calcium particles into 
stones, and dilatation of the kidney pelvis, infett'K. 
and obstruction. In late cases the stone shidowsut 
much more dense, there are extensive chaagwuw 
caiices, kidney pelvis, and kidney, and the 
has passed to the state of late calcium uioiiuasi 

With regard to treatment, the suthor stiesj^ 
because the stone in early calcium urolithiasis u son 
and mushy, surgical measures usually JM 
solidation has not occurred, irrigstwa 


Ihrough a ureteral catheter, double '0 


nephrostomy or pyelostomy tube, 


solutions, citrate solutions, citrate 


containingproteolyiicenaymes. 


willusuiUyhresltip 


the particles and cause them to_p«f ‘r-rT-^j 
controlled by sulfatluaeole, "“ 1 ^ 

adequate drainage.^ Open pperaWn i . 
cated in early calciurn urolithiasis, uniu ^ 
treatment has been given » (n-n 

open operation is perfocmed, „ .[,bfe 

tfeuJhrouEh a “.“S," 


. lafectioas 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 

hrom, S. A. : On the Incidence of Osteochondrosis. 
Aclaradlol., Slockh., 1945, 26: 49. 

In cases of osteochondrosis the roentgen examina- 
tion of the lumbar spine shows a characteristic nar- 
rowing of some intervertebral disc, most often the 
5th lumbar. It is accompanied by osseous changes 
in the form of sclerosis of the borders of the vertebral 
bodies involved and typical exostosis formation on 
the anterior border of one or both of these bodies. 
In some cases this finding is complicated by a dis- 
■ placement of the two bodies in relation to each other, 
which gives the appearance of spondylolisthesis. 

^ are Jj'pical of osteochondrosis. * 

The process begins with a diminution of the fluid 
; content of the nucleus pulposis, and later the x-ray 
shows cracks and fissures running in all directions. 
As the process progresses the nucleus shrinks and the 
size 01 the disc diminishes. The annular fibrous ring 
remains intact, although the fibers of the ring be- 
come slack, and thus the possibility arises for the 
vertebral bodies to become slightly dislocated in re- 
lation to each other. To the continuous small trau- 
rnas to which their surfaces thereby become exposed, 
they reaet by sclerosis. All of the secondary changes 
Mre described may not be found in all cases. A di- 
niinisned disc as the only finding is of no value what- 
ever, especially in the case of the 5th lumbar disc, 
nt variations in the shape and position 

I the ,5th lumbar vertebra vary considerably. In 
joung individuals spondylosis deformans may be 
present. This disease shows degeneration in the peri- 
pneral part of the disc and the fibers of the annular 
The fibers break, the disc bulges outward, and 
ere is pressure on the anterior longitudinal Hga- 
A beakshaped exostosis develops, distin- 
K isned from the exostosis which develops in un- 
cases of osteochondrosis. The differen- 
idiagnosis rests between acute and chronic inflam- 
,, malignant tumors, but in these cases 

ere IS a marked thinning of the bone due to the 
Joss of calcium salts. 

/nrtv ^rid thirty-two patients were used 

. . ®tudy. In 20 of the cases there was a charac- 
osteochondrosis. In 18 of the 20 
j- location of the lesion was in the 5th lumbar 
the 20 patients were men. Twelve of the 
Fift "’ere between 40 and 59 years of age. 

• fhe 20 had been admitted to medical ser- 

reasons. One often sees marked 

* , deformans associated with very few 

A control group of 63 patients was 
int»« f ‘ these patients showed typical find- 

patients with complaints 
1 vertebral column, frequency of os- 
ondrosis is ten times greater than in the controls. 
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The characteristic roentgenological changes in 
cases of osteochondrosis were: (i) narrowing of the 
disc and marginal sclerosis in all 22 cases; (2) liplike 
marginal exostosis in rg cases; and (3) displacement 
of the bodies of the vertebrae in relation to each 
other in 6 cases. In 4 of the 6 cases of displacement, 
the body of the upper vertebra had slid fonvard, and 
in the 2 others it had become displaced backward. In 
these 6 cases the other three characteristics were 
present. Air myelography was done in 7 of the 20 
cases in which there was osteochondrosis. In all 7 
cases the findings were positive, and in 6 of the 7 
cases the findings were verified at operation. Only 
by air myelography is it possible to ascertain whether 
a prolapse of the nucleus exists. 

Richard J. Bennett, Jr., M.D. 

Elnarsson, F.i On the Treatment of Dupuytren’s 
Contracture. .. 4 c/ij chir. scand., 1946, 93; r. 

The author reviews the literature from the earliest 
description of Dupuytren’s contracture by Sir 
Astley Cooper in 1822, to the present time, and 
tabulates cases to show the preponderance of males 
with either right hand or bilateral involvement. 

The pathological change is in the palmar aponeu- 
rosis where increased vascularization and round cell 
infiltration in proliferating connective tissue gives 
way, in time, to a tendonlike cord, and gradual con- 
tracture of this cord causes severe flexion deformity 
of the fingers usually on the ulnar side of the hand. 
Deep extension of the process may surround the 
vessels and nerves, but the flexor tendons themselves 
are never included in the pathological process. 
Subcutaneous fat and, sometimes, palmar skin de- 
generate into this fibrous tissue. (Plantar fascia 
may be similarly affected, and the lesion is localized 
to the tibial portion of the aponeurosis.) 

Many surgical procedures have been advanced to 
offer relief to the patients. AH have been directed 
toward excision of all or part of the palmar aponeuro- 
sis, division of the palmar aponeurosis, or digital 
amputation. Various types of procedure are out- 
lined, and several palmar approaches are illustrated. 
The consensus of opinion is that incision must be 
adapted to the individual case, but should, as nearly 
as possible, follow the palmar creases. Great care 
must be taken to avoid injury to the embedded ves- 
sels and nerves which may be widely displaced. 

The prognosis must be guarded as to recurrence, 
which is frequent, and tender or insensitive fingers 
may be handicapping in the absence of recurrence. 

During a period of 16 years in the Orthopedic 
Hospital in Copenhagen, 164 hands of iii patients 
were treated for this condition. The cases were 
classified according to Meyerding’s grading, and a 
total of 84 hands were operated upon. The surgery 
performed was partial excision of the palmar apo- 
neurosis and/or digital amputation. 
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Over the period covered there was an mfr<.»ging 
tendency toward wide excision rather than simple 
section of the contracting bands. Only 7 cases re- 
quited skin gtaf ling, aii of which “ took” and healed 
satisfactorily. The usual dressing consisted of dry 
gauze and a sea sponge compression bandage, with or 
without extension splinting of the fingers. Active 
motion was instituted after removal of the skin 
sutures on the r4th day, and restoration of function 
was facilitated by the use 0/ warm baths, erercise, 
iontophoresis with potassium iodide, and other 
physical therapy. 

A follow up of 62 hands over a period from 6 
months to 12 years showed 43 cases, or 69 per cent, 
to have excellent results; 7 cases, or 11 percent, with 
fair results; and t2 cases, or ao per cent, with poor 
results. 

Indications for operation are (1) mild cases oc- 
curring in early life when excision of the palmar 
aponeurosis of the 3 ulnar finders is prophylactic 
against the sure slow progression of the disease; 
(3) severe cases in mature life if the patient is handi- 
capped by deformity and gives reasonable promise of 
being able to heal a surgical wound. Excision of the 
aponeurosis or amputation of the affected finger with 
excision of the adjoining aponeurosis ate to be de- 
termined upon the merits of each individual case. 

Case reports on la patients exhibiting poor post- 
operative results are appended. 

pRAf^ccs E. Bbemvccet, M.D. 

Frostad, H.: Rupture fn the Aponeurosis of the 
Shoulder Joint; Particularly Referring to fts 
Treatment. AHa thif. jcand., 194O, 93: 33. 

The 243 artbrographically studied shoulders and 
64 shoulders studied at autopsy are classified as to 
the type and extent of the damage to the aponeuro- 
sis. Of the 76 with complete rupture, 23 were oper- 
ated upon by the author and these form the material 
for this article. Codman's criteria for classification 
are discussed and accepted. 

The incidence of rupture of the aponeurosis of the 
shoulder is greatest in men and women from 40 to 65 
years of age and usually with a history of recent 
trauma. This may have been a fall directiy upon the 
shoulder or the partly abducted arm, or a heavy 
strain in the long axis of the arm. Calcified deposits 
have been found in some ruptured tendons, and ob- 
viously predispose toward rupture. Findings indi- 
cate that the damage must often antedate the 
trauma which acutely calls attention to the shoulder. 

Surgical inspection of recent ruptures shows either 
broad retracted tendon stumps suitable for suture, 
an absent peripheral stump with roughened bone 
marking its previous insertion, or avulsion of a por- 
tion of bony tubercle with the tendon. The latter 
finding is more frequent in younger patients, and the 
avulsed portion usually reattaches itself more readily 
if the bony fragment is sizeable. 

In chronic cases the tendon stumps atrophy, and 
the irregular bony prominence of the tubercles and 
adiacent surface of the humeral neck is exaggerated 


by the loss of bony substance in the iatem--- 
areas. 

Symptoms of a fresh rupture are pfioinirw-; 
tenderness over the site of the tear, and peitjuw 
attempted abduction of the sho\iW«. K ti'ti 
rupture presents more generalized pain, dfcrrtj 
mobility, with often crepitation on motioz, u. 
some degree of atrophy. Arthrography cir h 
necessary to make the differential diagncxi'fc; 
otbec shoulder ksioas. Cooununfatihn bttTta& 
bursa and joint indicates complete nippire, vi if 
fects on the under surface of the aponeurosis ia£crj 
an incomplete rupture. Often atrophy sad ere 01 
are seen in the region of the humeral neck r; 
tubercles. 

Treatment aims to re[ie« pain, reestdi: 
mobility of the shoulder joint, and restore swg'i 
to the arm. Conservative treatment usually r-'in: 
for incomplete tears as the edges gradually succt! 
oH and as pain disappears the mobikty mertiu 
It is imperative that the patient coBtiaae i^i 
motion from the start to avoid sewndic^’ t'piir 
Occasionally a week’s xest^on an aMuttransp- 
may be required for the relief of pain. 

li complete rupture occurs and w^em’-r 
treatment is not adequate, surgery is ind,cj|« 
Suture is the desirable procedure in a recent trssfl 
when there is sufficient stump at each ead to piwa 
a good hold for the suture. As late as two aaU 
after trauma, suture has yielded a good »«»«■ 
direct lateral incision, splitting * 

lengthwise and opening the roof of the butM, F 
adequate exposure and facJitates 

of motion. An abduction splint is used for f ' J 

5 weeks, passive motion is begun tn t 
active motion after 3 weeks. Mfcrt.u 

In old tears the methods of 
Strom have been used. The author 
methods and then presenU his 
tion, intended chiefly to restore a J 
the humerus which will beneath J ^ 
without pain. The approach whe 
scribed is used, and all b d' 

tendinous stump are planed 0®' P _ s 

region of the tuberosities. 
which good sturnps are “gof thebomfi' 

The more radically the ® suture* b 

15 done, the better the ^ closure, 

deltoid fascia and fhe 

Tassive motion is started 
often fe painful for the «« 3 „ ^'sideforc^, 

used, the patient resting .^rTtSed oo tief^^ 
fort. Active motion should be ^ 

day and increased « ,6 day*-,^ 

average hospital to i years 

Re-lxamination (tom 6 

ing operation sbow^ ‘StilLSgtheboTi'U’*,; 
time from 2 to 4 weeks * j^/ving lh« 

I patient worked 2 months^ present; } " 

In 7, noniial range 

slight limitation ol ol ll>= 

and S had no pam. The me"!. 
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shoulder equalled that of'the opposite one in c pa- 
tients and was reduced but good in the other five. 

The 7 patients whose ruptures were sutured had 
longer hospitalization, from 5 to 10 weeks, and re- 
turned to work in from 2 to 5 months postopera- 
tively. The range of motion and strength of shoulder 
pre similar to the former group, and the patients 
had no pam. In each group a single patient devel- 
oped an articular fistula which closed spontaneously 
m 3 weeks. 

The advantages of simplicity of operation, avoid- 
ance of prolonged immobilization, and early return 
to work, with relief of pain and improvement of both 
the mobility and strength, recommend this method 
of treatment. ^ Frances E. Brennecke, M.D. 
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Stablllilns 
Bones in Paralytic Feet 
don. of the Ten- 
tniiiA. ^sultats des operations de stabilisation osseuse 
wules ou ^soa6es aux transplantations tendineuses 

Pan, iV™ dr'ntV” 

hJhSn?.'!''’'® 'T'.' stabilization of 

d tt d-V discnssins the technique 

d the different operations in detail, and sivine the 
Hattons, the causes of failure, and thf Si ret 

shJu'id “f'brodeses or arthroereises 

S Tc V “ between la and it years, At this 
b™, ‘h of obtaining good ankylosis are 

ily cSfe? hv“ h“'‘ ‘‘"."S" ■Isfo™- 

traclim d ^ pressure and muscular 

ast K Ir ° Under the 

i® '•'■‘“■y contraindicated. 
hacfureSl?!.'^'’"**’*,"' Pscudarthrosb. 

In a 1 of h! 5a"' secondary deformity, 

tions was'£j® cases, transplantation of the ten- 
partly ai addition to the bone surgery, 

after\hAilk partly some months 

r«ults The last method gave the best 

P'Sdu«“oui?'h,“''‘T-°'n''‘' 

^ures Should be read in the original article. 

Werner M. Soluitz, M.D. 

fractures and dislocations 

IheTel’kl.rU^f The Treatment of Fractures of 
o' Godov 'ho Brazilian Method 

(Ttaumemo d« w"?''''',“ 0 “'ar Nailing 
®^todo braJleiro 

f wio Mtra-articnlarl -'lowra-aparafusa- 

6: j,j5. ularj. /iev. mid. ^lunicipiil, 1945, 

ProblOT 'hfj'^'ncjudes an c.ttensive rpiew of the 
t'on of tfjQjg . . .actures, with special considera- 

^cribes the femoral neck, and dc- 

tfeatment evolved by Godoy Moreira. 


Fig. I. At left are seen the two varieties of medial frac- 

tures of the femoral neck; In valgus, with the angle 
greater than 130 degrees; in varus, with an angle less than 
130 degrees. On the right is seen the lateral type. 

The author presents a general description of the 
anatomy, development, architectural features and 
lines of stress associated with fractures of the neck 
of the femur. 

^ Discussing the vascular supply of the upper por- 
tion of the femur, the author quotes the work of 
^rzaga. He concludes that the blood supply to the 
hip joint and upper portion of the femur 15 main- 
tained by an anastomosing arterial plexus derived 
ultimately from the profunda femoris and the in- 
iliac arteries. This includes branches direct to 
the bone, as well as the artery of the round ligament. 

Fractures of the upper femur are discussed in the 
light of their classification by several methods. The 
author prefers to classify fractures of the neck as 
medial and lateral. The medial fractures may be in 
vakus or varus (Fig. 1). The media! fractures are 
difficult to hold in reduction and, therefore, offer a 
more serious prognosis, particularly when in varus as 
they then require surgical fixation. Lateral fractures 
are much easier to maintain in reduction and offer a 
better prognosis. Immobilization in plaster is fre- 
quently the treatment of choice. 

Fractures of the femoral neck constitute appro.x- 
imalcly 40 per cent of femoral fractures and of these, 
according to the author’s classification, the lateral 
type is the most frequent, and the medial type in 
varus is next in the proportion of 4 to i. The medial 
type in valgus is relatively rare. 

The mechanism of these fractures is discussed. 
The symptomatology is developed in some detail. 
The symptoms and signs common to all types of 
fractures of the femoral neck are dysfunction, alti- 
tude of the member, pain, deformity of the inguinal 
fold (Laugicr’s sign), shortening (8 measurements 
and meth^s of measurement are described), hydrar- 
throsis of the knee, ecchymosis, and edema of the base 
of the coccyx. The medial type of fracture, com- 
plete and not impacted, which is the usual type, 
completely prevents active motion and extreme ex- 
ternal rotation; shortening is immediate, Laugier’s 
sign is present, and the inguinal mass is well medial ; 
spontaneous pain is not verj’ marked, but pressure 
on the femoral head and passive motion arc painful. 
WTien impacted, some active motion is usually pos- 
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sible; Laugier’s sign is not marked, nor is the short* 
ening pronounced. 

In the lateral type with impaction, which is the 
rule, movement is possible. The member is exter- 
nally rotated; the thigh and knee arcsemiflexedand 
usually the thigh is adducted, although abduction is 
seen; shortening is pronounced; Laugiei’s sign is 
present and lateral in position; spontaneous pain » 
not great, but pressure over the greater trochanter 
and passive motion are very painful. 

I’rognosticslly considered, fractures of the fem- 
oral neck result in (t) bony union in anatomical 
position, (a) bony union in poor position, (5) bony 
union with or without accompanying arthritic 
changes, and (4) pseudarthrosis. The medial type of 
fracture, particularly in old persons, oilers a poor 
outlook for a completely satisfactory result when 
managed by current methods. Lateral fractures, 
however, result in a satisfactory outcome consist- 
ently. A pseudarthrosis in this type is exceptional. 

The complications occurring in patients with the 
lateral fracture include fat embolism, intra-articular 
suppuration, phlebitis, urinary retention, decubitus 
ulcers, and, finally, lung involvement. 

The complete diagnosis of these lesions requires 
use of the x-rays. Not only are they required for 
accurate determination of the presence of fracture 
and its type, but also for control of the operative 
procedure. The x-ray views should include the an- 
teroposterior, the lateral in position of reduction, 
and the lateral with the patient in the lithotomy 
position (Fig. 2). 

The treatment of these fractures according to the 
author’s classification can be summarized as follows; 

1. Medial fractures in valgus are to be tteatrf 
operatively in the aged and by simple extension in 
the young. 


3 . Media] fractures In varus are to be Ufstri 


operatively regaidless of age. . 

3 . Lateral fractures are treated in pIisKf m ‘ii* 
young and in the older patient who is in good gent™ 
condition. In old patients in poor coMiuoaiflP*”' 
tive intervention is indicated. (Children sre 
considered in this discussion). . 

An exhaustive description of the various Bttbw 
of treatment and a summary of 
panied by illustrations are given. The nietflM 


cussed include that of Lucas_ Champiowjr^i . 
tinuous extension; and immobilization in 


bone graiV, by osVtolomy, by rKertirm .nj 
tosis, and, finally, by metallic eetta-atbeu 


The method ot Codoy Moreira, ia txssm. 

'°Aft?r the feactuee is teduced 'X'C 
graphic control, a 10 cm. incision . xtt 

is made at the level o( the greatf' ''f ?? 'fe k 
muscle mass is separated m .v, [jjauni- 

lower aspect of the trochanter (call 
inate tubercle) which serves as a 1“ , . 

cedure. At this point v'^‘^f«mnral 

the bone. The direction oMhe ^ 
neck is obtained by using the sta . jj, iMltr 
landmarks, aided by a 
placed over the anterior upper mi^|_ i, 
direction of the femoral neck, i ni> j^irscb«' 
in the postreduction roentgenog jectric 
wire is then introduced the cortege® 

however, it is finally driven to ^ Anit®® 

the femoral head by the use of a ,-rtchanterinor^^^ 
drill is used to tunnel the the apP^®”! 

to accommodate the U 

later. The tunnel Ihmug th 
with a 6 mm. drill so as to receive u 
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Fig. 3. Final roentgcnographic control before and after the impaction. 


screw. The drills and the screw are hollow and are that the x-ray lube may be brought up between the 
threaded over the Kirschner wire as a guide. The knees for taking the lateral roentgenogram. The 
‘I^Sments of the fracture are finally impacted with pelvic support is made of wood. A means of rapid 
the locking shaft and counter screw. (The wire is film development is used. General anesthesia is not 
icrnoved after the introduction of the screw.) The employed. 

fagnients are held immobilized during the pro- The fracture is then reduced. With the anatomical 
cedure by a special lever held by an assistant against landmarks as a guide, a Kirschner wire is introduced 

counter pressure on the pelvis by still another as- with an especially designed electric motor, for a 

sisUnt. distance of from 4 to 6 cm. only. Roentgenograms 

•the author has introduced some modifications in are then taken in anteroposterior and lateral pro- 

ihe method, and the patients are managed along the jections to determine the adequacy of the reduction 

toltowing general lines: and the direction of the wire. If the direction of the 

the diagnosis of fracture having been made and wire is not satisfactory, another is similarly intro- 

surgical iniervention having been decided upon, the duced with the necessary correction, without re- 

patient is placed in light traction in extension, moval of the first. The proper screw is then selected, 

auction, and internal rotation for a period of from 8 and the Kirschner wire is taken as a measure, since 

u 10 days. The Hawley-Scanlan orthopedic tabic is it is of known length (30 cm.). The area of the wire 

employed but modified by being divided Into two is then laid open by a small incision down to the 

ongitudinal halves, presumably displaceable but no bone. An ii mm. drill is then used to tunnel the 

uger than sufficient to reach the patient’s knees, so cortical bone for a distance of 3 cm. The screw is 
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The indications for delayed internal fixation were 
divided into three groups; obligate, desirable, and 
elective. The obligate group was again divided into 
5 grouj^s: (i) bone loss producing a segmental defect 
or persistent distraction, in cither of which nonunion 
is almost inevitable; {2) inadequate reduction by 
nonfixation measures, skeletal traction, "hanging 
cast", or manipulation; (3) condylar fractures at the 
knee or elbow; (4) massive loss of soft tissue which 
demanded repeated staged procedures and prefer- 
ably a fixed fracture; and (5) associated nerve trunk 
injuries, the optimum management of which required 
fracture fixation. The desirable indications varied 
with the bone involved arid all fixations were per- 
formed at the first operation of reparative surgery 
as follows: the femur was rigidly stabilized with 
plates or screws in the nonobligate group; the tibia 
and fibula were rigidly stabilized with screws only in 
the nonobligate group; the radius and ulna were 
subjected to all types of fixations in the nonobligate 
group. No indications were classified as desirable 
among the fractures of the humerus. For the elective 
Indications, all fixations were done at the first oper- 
ation of reparative surgerj'. These included all wire 
loop fixations of the femur in the nonobligate group; 
all platings (including those of the fibula) and wire 
loops of the tibia and fibula in the nonobligate group; 
and all types of fixation of the humerus in the non- 
obligate group. 

The results of delayed internal fixation were 
classified into 6 groups summarized as follows: 

^ Result A. Union of the fracture and wound heal- 
ing without sequestration or removal of the metal. 

Result B. Union of the fracture, and, following 
removal of the sequestra and metal, wound healing. 

Result Ba. The same as B but the sequestration 
was massive, so as to prejudice the strength of the 
bone. 

R«ult C. Union of the fracture but no wound 
healing; however, in many cases the metal and 
sequestra were not removed. 

_ Result D. Union of the fracture and wound heal- 
ing after removal of the metal and sequestra, but the 
time required for each was prolonged appreciably. 

Result E. Nonunion of the fracture but wound 
healing without sequestration or removal of the 
metal. 

Result F. Nonunion and sequestration without 
wound healing (in 5 cases the wounds healed after 
removal of the sequestra and metal). 

Detailed statistical tables of data are compiled to 
show: (i) results in relation to the type of fixation, 
V^) results in relation to the indications, and (3) a 
summary of all results : (a) those not classed as excel- 
lent and (b) those not very satisfactory. 

Each of the 25 cases with the F type of results is 
a and an appraisal of them is offered by the 

uthor: (i) improvement following fixation, 2 c^es; 
12) no improvement, but healing not retarded, 8 
(3) healing retarded, 13 cases (3.9 % of 332 
ases): and (4) not classifiable at this time, 2 cases. 
‘ n example of the complications in the F group is 


quoted from the abstracted tibia and fibula cases— 
"Cases 4-9 (Four electives and two obligates— one 
for bone loss, one for faulty reduction). All were 
plate fixations. The sequestration was massive, 
wound healing was not achieved and the resultant scar 
will be excessive. These are failures in every sense 
and the surgery contributed directly to the prolonged 
disability. Bridging bone grafts will be necessar>’ in 
several. " The following conclusions are drawn: 

1. There is a definite place for the use of delayed 
internal fixation in battle fractures in the fixed 
installations of the communications zone. 

2. Its use should be as an adjuvant to fracture 
management under the principles previously ex- 
pounded for reparative surger>’ of compound frac- 
tures. 

3. The results achieved in this group of cases are 
deemed very satisfactory with the exception of those 
in the plated fractures of the tibia and fibula and 
those associated with massive soft-tissue loss (obli- 
gate-4), particularly when they arc evaluated in the 
light of their adjudged indications. 

4. In the light of the results achieved in this series 
it seems reasonable to state that by the use of 
delayed internal fixation: 

a. Nonunion of fractures with segmental defects 
or persistent distraction may be prevented in 
many cases, as is evidenced bv the achieve- 
ment of bony union in 27 (69%) of 39 cases in 
this series. 

b. Var>’ing degrees of malunion or, perhaps in 
some cases, delayed or nonunion o! fractures, 
for which inadequate reduction was achieved 
by other measures, may be prevented in many 
cases, as is evidenced by the achievement of 
bony union in good apposition and alignment 
in 64 (85%) of 75 cases in this scries. 

c. Bony union in the optimal reduction 01 condy- 
lar fractures about the knee and elbow may be 
achieved, as is evidenced in loa per cent of 15 
cases in this series. 

d. The obvious advantages of well stabilized 
maximum reduction of fractures which lend 
themselves to rigid stabilization and satisfac- 
tory wound healing may be achieved in many 
cases, provided the fixation is performed by 
multiple screws with minimal periosteal strip- 
ping, as is evidenced by union in good position 
in 94 (98%), and wound healing without 
sequestration or the removal of metal in 71 
(74.7%) and in another 14 (i4-9%) after the 
removal of sequestra and metal in a total of 95 
cases. If plating is the method of fixation, 
bony union and satisfactory wound healing 
may be anticipated in a smaller percentage of 
cases, as is evidenced by union in 140 (84.3%) 
and wound healing without sequestration or 
removal of metal in 99 (59%) » and readily in 
another 34 (20.3%) after removal of sequestra 
and metal in a total of 168 cases. 

e. Improved apposition of the fragments may 
sometimes be accomplished with the aid of 
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wire loops, as is evidenced by the achievement 
of bony union in 59 (85.5%) and of wound 
healing without sequestration or removal of 
metal in 50 (72.5%), and in another i* (17.4%) 
after removal of sequestra and metal in a total 
of 69 cases regardless of any other qualifying 
factors. 

5. The hazard of delayed internal fixation appears 
to be increased sequestration, which may be ex- 
plained by the periosteal stripping which the pro- 
cedure entails. Sequestration occurred in 34.3 per 
cent of the cases in this series and it seems reasonable 
to state that with: 

a. Screw or wire fixation, sequestration is seldom 
massive, docs not seem to interfere with union 
of the fracture, and probably would have 
occurred in many cases had nonfixation mea- 
sures been employed. 

b. Plating, followed by sequestration in 41 per 
cent of 168 cases, is sometimes followed by 
massive sequestration and retardation of the 
attainment of full strength of the bone. It may 
create a massive defect reparable only by bone 
grafting. 

6. Unless the fracture contour permits a rigid 
fixation by screws or unless wire loops appear advan- 
tageous, it IS preferable to attempt reduction by 
traction or manipulation and strive for early wound 
healing. 

a. Following wound healing, fixation by plating 
or other fixation is relatively nonhazardous, as 
is evidenced by wound healing in 95 per cent of 
ai cases in this series without sequestration or 
removal of metal. 

b. Fixations of the long bones of the upper 
extremity may be expected to give excellent 
results if the severity of bone loss or of the soft 
tissue injury does not prejudice the chances of 
union and wound healing. 

c. Fixations of the femur performed on Indica- 
tions, with multiple screws or wire loops and 
with minimal periosteal stripping, may be 
expected to give excellent results. 

d. Fixations of the tibia by multiple scretvs or 
wire loops may be expected to give very sati.'s- 
factory results. Plating of the tibia should be 
reserved until after wound healing. In the 
cases of tibia fracture, 8 of the 9 failures and 6 


of the 8 massive sequestrations foUoirdrilj-r 
fixation. ^ 


e. pe plating of the fibula in africtURotl»ft 
bones may be a useful procedure is 
relatively nonhazardous. It mainUms Ifnnli 
and alignment, aids in achienng appositioi of 
the tibial fragments, and provides soratitpM 
of immobilization of the fracture of ^ Lba. 

7. Internal fixation as an adjuvant to theoaiaje- 
ment of the unreduced septic compound bide 
fiactaie may aid in the control of sepsis liid a 
adiieving the best obtainable result. Amorj « 
cases in this series bony union was achieved in ged 
alignment in jo (69%), wound healing without iiu- 
ther sequestration in 13 (45.3%) and after removal ol 
sequestra and metal in 13 (17.5%) additional. 

8. The indications for delayed mtemil iiatios 
can be defined only for those instances in the mao- 
agement of the wounded in which the advaflUges 
offered by maximum fracture reduction and (usuilh) 
stabilization would not be overshadowed by otbw 
considerations. With this qualification it raiy he 
stated that the indications lor the use of deh)M 
internal fixation in the base hospital either at the 
initial operation of reparative surgery or later vn\ 

a. Obligate , 

(r) Segmental defects or persistent distractm 
of fragments . , 

(j) Inadequate reduction by othermessurfl 

(3) Displaced condylar fractures 

(4) Associated nerve 8Uf|ecy_w!iich can be 
facilitated greatly by fixation 




mal periosteal stripping ^ ^ 

(s) Fractures in which nonrigid fitth™^ 


iCtureS m wnau 
.,..e loops will provide a deB;«o 
reduction probably not attiiuable ffitho« 


9, Furtherstudyofthisprobleroandacompa^^^^ 
sludr ol fractures taanajed by 
are definitely indicated. Each ca , tJj« 

..cd to th/ligh. »> nXS 

overseas surgeon and me anui-i^ 

fixation and nonfixation ro eamre ^ 
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BLOOD VESSELS 

Rose, G. A., Hess, O. W., and Welch, G. S.: Vascular 

Injuries of the Extremities In Battle Casualties. 

Ann. Surg., 1946, 123: i6r. 

This article is based on experiences in the manage- 
ment of 100 consecutive patients with arterial in- 
juries of the extremities encountered in an evacua- 
tion hospital in the European campaign. Only 
major arteries were considered. 

The diagnosis of arterial injury in the c.xtremitics 
was not difficult in most cases, i.e., when a cold 
pulseless limb was observed unilaterally. However, 
in two types oi cases the diagnosis was less obvious. 
Badly shocked patients with no palpable peri- 
pheral pulses in any extremity had to be re-examined 
frequently for evidence of arterial injury as their 
condition improved. In addition, it was possible to 
have palpable distal pulsations in cases with small 
lacerations of the arteries. A firm hematoma in the 
region of a small wound was particularly suggestive 
of arterial laceration since venous bleeding rarely 
caused arterial compression even in such a closed 
space as the popliteal fossa. It was rare to find the 
classical signs of arterial aneurysm or arteriovenous 
fistula early after injury. 

_ Plasma was used preoperatively itv treating pa- 
tients in whom there had been little loss of blood, but 
many of these patients had lost upward of 2 liters of 
blood and shock was frequently severe. Blood trans- 
fusions of from 500 c.c. to 3,000 c.c. were given to 55 
of the too patients. There was practically never 
active bleeding at the time of admission but during 
treatment for shock, the rise in blood pressure was 
sometimes followed by recurrence of the nemoiihage. 
If the bleeding vessel could not be visualized and 
controlled quickly, a blood pressure cuff was applied 
as a tourniquet. Oxygen, and sulfadiazine, by 
mouth, and penicillin intramuscularly were all 
started preoperatively and continued as long as 
indicated. 

Careful debridement was performed through the 
extended existing wound, but care was used to avoid 
damage to all vascular radicles which could provide 
collateral circulation. Nine patients required pri- 
mary amputation besause of extensive wounds more 
than 16 hours old which were complicated by com- 
pound fractures and severed arteries with extensive 
distal thrombosis. In s cases, arteriorrhaphy was 
performed. The arterial wounds were small and eas- 
ily repaired in each instance, and none of the wounds 
were associated with extensive tissue damage. 
Ligation of the injured artery was done in 70 cases. 
Thrombosed or damaged segments were excised and 
the companion veins were similarly ligated and 
Severed. Eight patients were subjected to arterial 
anastomosis performed by the nonsuture technique 
of Blakemore and Lord. One patient died at opera- 


tion from 3 pulmonary embolism; 5 patients de- 
veloped gangrene afterward; 2 operations were 
followed by a viable extremity. The authors believe 
that in both of the latter cases the collateral circula- 
tion was good enough to have saved the extremity 
without arterial anastomosis. Heparin was used in 
only 2 cases and in both of these gangrene developed. 
The poor results of the Blakemore method are at- 
tributed to the lack of patency of the arterial system 
distal to the anastomosis, even though the procedure 
was limited to patients treated within 14 hours of the 
time of injury. Eight patients were treated con- 
servatively, i.e., by debridement only. In 2 of these, 
gas gangrene developed and amputation became 
necessary. The other 6 recovered with viable ex- 
tremities. The results are given in the following 
table. 


Primary amputation .... . 0 q 

Arteriorrhaphy 5 0 

Ligation .33 37 

Nonsulure anastomosis . . 2 i» 

Debridement only 6 2 


Postoperative treatment included the use of 
alcohol and papaverine for vasodilation and of 
sympathetic blocks with 2 per cent procaine. Re- 
frigeration was attempted in only a few cases. Only 
2 lumbar sympathectomies were done. Because of 
the damage to the collateral vessels whK-h was 
frequently present, the effect of these various pro- 
cedures was not striking. Despite the routine use of 
sulfadiazine and penicillin, gas gangrene developed 
in 12 patients, of whom n were subjected to ampu- 
tation. Three died of the infection. There were 3 
other deaths from crush syndrome, pulmonary em- 
bolism, and a severe hemolytic blood transfusion 
reaction, respectively. 

An analysis of the results showed the factors which 
determined the prognosis for survival of an extrem- 
ity with injury to a major artery. The time factor 
seemed important inasmuch as two-thirds of the 
limbs survived when surgery was performed within 
10 hours of wounding, whereas less than one-fourth 
survived after 20 hours. As was expected, the 
prognosis was better when the degree of arterial in- 
jury was not severe. The influence of the degree of 
tissue damage was striking. The survival rate 
of the limbs with slight tissue damage was .S5 per 
cent but only 2 1 per cent of those with severe tissue 
damage were saved. The effect of the anatomic 
location oi the arterial wound was consistent with 
acknowledged principles; namely, that the prognosis 
for interruption of the major vessels was better in 
the upper extremity than in the lower extremity, 
and injuries that involved major collateral vessels 
resulted most often in gangrene. 

Tueodoke B. JIassell, M.D. 
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Pratt, G. II.: The Surgical Management of Arterial 
Occlusion. /. Am. M. Ass., 1946, 130; 847. 

The author outlines his methods of treatment in 
various conditions presenting acute arterial occlu- 
sion. Traumatic laceration of an artery is repaired 
by a continuous fine silk stitch which does not pass 
through the intima. The suture line should be rein- 
forced by wrapping a strip of fascia or muscle around 
the site of repair. Treatment after arterial suture 
includes the use of anticoagulants, sympathetic 
nerve blocks, and the administration of vasodilator 
drugs. 

Incomplete laceration of a major artery may re- 
sult in a false aneurysm. For arterial aneurysm the 
sac is obliterated but not excised, in order not to in- 
jure the collateral vessels which run in or near the 
sac wall. When contusion causes local thrombosis 
the author advocates opening of the artery and 
removal of the thrombus. 

Embolism of a major peripheral vessel usually 
occurs at a point of bifurcation. While embolectomy 
should be done within 34 hours, the author reports 
success following removal of an embolus of the bi- 
furcation of the aorta do hours old. An approach 
just below the inguinal ligament is advised. After 
the clots are removed the artery is washed with hep- 
arin. 

Postoperative treatment includes the use of anti- 
coagulants and sympathetic nerve blocks. 

Acute occlusion may be caused by infection with 
the streptococcus or the gas producing group of 
Clostridia. The presence of crepitation in the tissues 
does not alone constitute an indication for amputa- 
tion. The diagnosis of a gas bacillus infection should 
be made on the clinical picture; fever, a high pulse 
rate, sanguineous drainage from the wound, massive 
edema, and the anxious sick look of the patient. 

Scalenus anticus syndrome may cause thrombosis 
of the subclavian artery. After scalenotomy the 
author advises sympathetic blocks or a preganglionic 
thoracic sympathectomy. 

Tbeozxjse B. Masseli, M D. 

Dandy, W. Results following Bands and Liga- 
tures on the Human Internal Carotid Artery. 
Aftn.Surt; 1946, 133; 384. 

In the surgical treatmentof intracranial aneurysms 
it is at times necessary to occlude the internal carotid 
artery partially as a preliminary step before totally 
closing the artery, A partial ligation is necessary 
when the Matas test indicates an inadequate col- 
lateral circulation at the circle of Willis. Jn a group 
of 6 patients in whom a band of fascia lata had been 
placed for this purpose and in whom total ligation 
became necessary later, the segment of the artery, 
including the band, was excised at the second oper- 
ation after intervals varying between 16 and 58 days. 
The specimens were subjected to gross and micro- 
scopic study principally to learn what happens to the 
affected portions of the artery and to the b^d. In 
addition, specimens following total ligation of the 
internal carotid (i case), total ligation of the com- 


mon carotid (r case), and ligation of the intramin:} 
carotid by a silver clip (i case) were studied 
In the 6 specimens following partial occlusion oI 
the internal carotid artery by fascial bands, the lu- 
men of the artery remained patent, aUKoujhputii 
reduced in size. In only i case was there any indica- 
tion of a thrombus within the lumen; in this cw iht 
thrombus was -a tiny nonobstructing caruncklilc 
fibrous nodule. In all cases there was an mccssIw 
bulbous mass of fibrous tissue about the bands, The 
size of the swelling increased with time, and at tie 
end of 58 days was about four or five times b^r 
than the original volume of the fascial bani The 
bands showed marked fragmentation in a!! speci- 
mens and could be delineated only with difficulty or 
not at all in the older specimens. A rather surprising 
histological finding was the absence of any reactioo 
throughout the intima of the arteries, there being no 
tendency toward vascular rupture. 

In the 2 cases, following total ligation of tie ar^ 
tids, there was extensive thrombus formation within 
the lumens, and it was clear from these cases that 
the extent of intra-arterial thrombosis resultingfwn 
total ligation is variable and unpredictable and is 
not, as has been frequently stated, limited by the 
first sizable branch (tne external carotid). _ 

The single specimen taken 19 days following ap- 
plication of a silver clip to the iotemal esroud » in- 
cluded in this report because there was no lawfacius 
Oft either side of the clip. This was observed on at 
least 4 other occasions when the site of the clip 
subsequently exposed at a second operation, i w 
a thrombus is consistently absent afwt.fj* 
tion of a silver clip cannot be stated 5“^^ P 
more observations. Jlowcyer, tn a series of 3 ® . 
cranial “clippings" of the 
never been any clinical evidence pf 
bosis. These findings indicate a d«advanW 
use of a clip when thrombus formation ts d 
cure an aneurysm. . . ,i,rom- 

It is v.ty ptobabk, but not certtun, tat.tM 
busalivays develops in ’“' “'''J'Hf.fitoisto 
lure on a latpe aittrial '"“t- oOTt. 

to injury of the intima, which mu -jitther 
And yet, bands of fascia and 
partially or totally occluding, app liMtion *i“i 
The development of a ‘hmmbus aft« ^ 
its absence following application 0 ^ t),? 

reasons for need of. a better form of 
internal carotid. U hen n info the ceitbn* 

may break oil and send anembo j.jniaypf^ 

arteries with 'disastrous rtsutU; or the^^it^ ^ 
agate from the site of the ligat 
into the cerebral vessels with ‘^^.jon^rthehr®*- 

of these eventualities IS the esp ^ 

pkgias and deaths that occu certain 

Sfter carotid of 

they can be avoided either ^ a band ci 

eluding bands of fascia or by g ^ [Qtjnti 

fascia.*’ The ligature does not then ^ 

The latter procedure is l. U’^nsi, 
more certain. -* 
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Loc'vc, L., Rosenblatt, P., and Ilirsch, E.: Throm- 
boembolic Disease. Am. M. Ass., 1946, 130:386. 

The treatment of venous thromboembolic disease 
with the subcutaneous administration of heparin in 
the Pitkin menstruum was attended with lessened 
morbidity, prompt and rapid clinical improvement, 
and little or no residual edema. 

After failures of treatment with other methods 
recovery has subsequently followed the routine 
administration of heparin in the Pitkin menstruum. 

As a result of observations of its clinical results in 
125 consecutive cases of thrombophlebitis and/or 
phlcbothrombosis, the subcutaneous administration 
oi heparin in the Pitkin menstruum is recommended 
as a safe, simple, practical, and effective method for 
the conservative treatment of venous thromboem- 
bolic disease. 

Eleven eases arc reported. 

JonN J. Malqncy, M.D. 

BLOOD; TRANSFUSION 

Lewis, J. II., Tagnon, H. J., Davidson, C. S., and 
1 ' Minot, G. R.:The Relation of Certain Fractions 
of the Plasma Globulins to the Coagulation 
Defect in Hemophilia. Blood, J. Hemal., 1946, i: 

t66. 

The authors state there is evidence that by the 
parenteral administration of derivatives of normal 
cell-free plasma in hemophilia, the coagulation de- 
fect can DC modified toward normal. They present a 
brief history of older work on this subject, and new 
evidence accumulated during the past 3 years. 
Competent investigators have shown that the coagu- 
lation defect in hemophilic blood could not be related 
to deficiency in the calcium ion, prothrombin, or 
fibrinogen of the plasma. Consequently, the in- 
vestigations were directed toward an attempt to 
determine where the deficiency, if any, resided. It 
was determined that certain globulin fractions pre- 
pared by acid precipitates of diluted cell-free plasma 
5.5, and also similar globulin preparations ob- 
tained by simple dialysis against distilled or tap 
water, contained all the antihemophilic properties of 
the parent plasma. 

It would appear that the antihemophilic properties 
of these globulin preparations were not due to the 
removal of inhibitory materials, since the parent 
plasmas w’ere active and the supernatant fluids from 
the globulin precipitants had no inhibitory activity 
and only minimal coagulation activity. Further- 
more, hemophilic plasma treated by the same method 
did not acquire any increase in antihemophilic 
properties. The exact nature of the antihemophilic 
material is not known. It is definitely associated with 
the plasma globulins, but whether or not it is a lipo- 
protein has yet to be determined. Howell termed the 
material "plasma thromboplastin,” but evidence is 
lacking as to whether or not this nomenclature is 

acceptable. 

As part of the blood substitutes program con- 
oucted during the war, large quantities of human 


plasma have been subjected to multiple fractionation 
by E, J. Cohn and workers In the Department of 
Physical Chemistry at the Harvard University 
Medical School, Boston. Various iubfractions of the 
globulin group have been extensively tested for anti- 
hemophilic activity in the Thorndike Memorial 
Laboratory and extensive studies on the antihemo- 
phiUc properties of fraction I are being carried out on 
adult patients in the Boston City Hospital. A discus- 
sion of these studies is presented. 

Of equal importance with the shortening of the 
coagulation time of the circulating blood in hemo- 
philia is the local control of hemorrhage when this 
occurs. The antihemophilic globulin substance aclsas 
a local hemostatic when applied in dry form with 
adequate dressings to the bleeding point. Anti- 
hemophilic globulin preparations act, apparently, 
through the normal coagulation reaction and depend 
for their activity on the release of thrombin from 
rothrombin; hence an instantaneous arrest of 
emorrhage docs not occur. 

Another globulin preparation may be obtained 
from human, bovine, rabbit, or swine plasma by a 
salting-out procedure. Investigators found that 
these pseudoglobulin preparations were thrombic in 
nature; they acted directly on fibrinogen without the 
intervention of calcium ion or prothrombin. 

Hemostatic globulin is definitely superior to the 
antihemophilic globulin in the control 0! hemorrhage, 
since Us action is immediate. In persons with hemo- 
philia, it has been used to control bleeding following 
amputation, debridements, and dental extractions. 
In normal persons also it has been widely used, a 
notable example being its employment as a physi- 
ologic glue in skin grafting. 

The question of possible toxic reactions to animal 
globulin preparation applied locally immediately 
arises. It may be reported that in using a rabbit 
hemostatic globulin, no untoward local effects or 
systemic reactions were observed following many 
multiple local applications of the substance in the 
control of hemorrhage in hemophilic and normal 
subjects. 

In conclusion, the authors note that hemophilic 
blood appears to be deficient in some activity associ- 
ated with the globulin fraction of the plasma protein. 
The chemical identity of the missing factor or factors 
is not at present known. However, it should be re- 
membered that until final proof is obtained, both of 
these terms imply an association rather than identifi- 
cation of the antihemophilic activity with the plasma 
globulins. 

Normal cell-free plasma and the antihemophilic 
globulin preparations derived therefrom will, on 
treatment with chloroform, give rise to a proteolytic 
enzyme system having some as yet undefined role in 
blood coagulation. In fractionations of human 
globulins, such spontaneous production of lytic 
agents has been found in subfraction IT of fraction 
III, and occasionally in fraction I. 

Hemophilic plasma does not produce such prote- 
olytic enzyme systems in optimal amounts. Whether 
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this IS due to the lowered amount of the precursor, or 
to the presence of inhibitor materials, is at present 
unknown. 

The intravenous injection of antihemophilic glo- 
bulin results in a marked acceleration of the dotting 
time of hemophilic blood. So far only fraction I of 
the plasma globulin has been used clinically. The 
dose of the material has not yet been determined, 
but single injections of aoo to 400 mgm. of the 
material will keep the blood of a hemophilic patient 
at low coagulation levels for from 8 to 12 hours. 

For local hemostasis, a pseudoglobuUn may be 
prepared from human, bovine, swine or rabbit 
plasma by a salting-out procedure. Thrombin from 
rabbit plasma has been used without untoward local 
or systemic reactions in amputations, debridements, 
and dental extractions in hemophilic patients. 

Herbert F. THrasroN, M.D. 

Ralnsford, S. G., and Morgan, W. T. J.: Determi- 
nation of Blood Groups: Use of Rabbit Im- 
mune Serum. Lancet, X/ind., 1946, t: 154. 

A method of rapid blood typing which would allow 
the accurate selection of men with group O blood for 
emergency transfusion was needed by the Royal 
Navy. It was believed that this selection would be 
made easier if a reagent could be supplied which 
would contain both anti-A and anti-B agglutinins. 
The difficulty of supplying such a reagent by mixing 
anti-A and anti-D serum from human sources was 
due not only to the reduction of isoagglutinin titer 
by simple dilution, but also to the fact that in most 
human sera there was some agglutinogen correspond- 
ing to that present in the cells of the blood from 
which the serum was obtained. The agglutinogens 
neutralize the homologous isoagglutinins and thus 
further reduce the anti-A and the anti -0 titer of the 
reagent. These difficulties were to some extent ob- 
viated if the serum from an 0 blood were used; but 
it was found that although sera from O donors often 
showed higher anti-A and anti-B titers than were 
found in the sera of A and B bloods, they were not 
in most instances sufficiently potent to be suitable 
for use as blood grouping reagents. 

Previous work by one of the authors (Morgan) on 
the production and properties of potent anti-A 
agglutinins in rabbits suggested that, if a similar 
serum specific for the detection of B-erylhrocytcs 
could be produced, a mixed immune rabbit serum 
containing these two agglutinins might be a reliable 
blood grouping reagent for the rapid detection of 
group O donors. One advantage which rabbit scrum 
had over human serum was that at the dilution used 
the former was a clear colorless reagent whereas the 
latter was usually colored. This color rendered the 
rapid reading of the reactions without the aid of a 
microscope less definite. 

Rabbits were immunized with an artificial anti- 
genic complex made from purified human A sub- 
stance. The serum was then pooled and absorbed so 
that the following titer was obtained for cells of 
different phenotype: Ai and A2, 20,000; A2B, 


ro too; 0 , ml. To test the specificity of the 
rabbit anti-A serum, it was titrated in piralkUith 
the human anti-A serum. The human senim vas 
uMd at a dilution of 1:4 and the rabbit senira at a 
dilution of 1 :2oo. There was complete qualitative 
agreement between the results obtained nith the 
human and rabbit sera. The rapidity of the ag- 
glutinations was, however, greater with the rabbit 
serum than with the human anti-A serum. In the 
method of testing used, this greater avidity of rabbit 
serum for the cells was considered an important 
factor since the contact between the antigen and the 
antibody was necessarily limited because of tberapid 
and significant evaporation that took place from the 
large surface area of the mixed cell suspension and 
agglutinin solution. 

During the early part of the investigation, and 
before a suitable anti-B rabbit immune serum had 
been produced, a mixed reagent was prepared from 
anti-A rabbit serum and human anti-B agglutinin. 
This mixed serum agglutinated all types of cells 
other than 0 within $ minutes. The accuncy of 
tile agglutinations with the mixed serum^ nas tested 
in a series of several thousand dctcrornstioa} by 
subsequent test tube agglutinations of the same 
bloods. The percentage error varied from 0.63 to 
0.85 per cent. When human anti-A and human anti- 
B sera were used separately, the percentage error 


was 2.4 per cent. , _ 
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Walsli, R. J.: A Report on theTransfuslon of 2,386 
LUcrs of Blood. Med. J. AusUalia, 1945, 4: 486. 

The author presents an analysis of the use of 
2^86 liters of blood. The reactions which occurred 
are discussed and the indications for transfusion are 
listed. Hemorrhage was the principal indication, and 
hematemesis was its most common manifestation. 

Relatively there was a greater frequency of trans- 
fusions in obstetric practice. Two hundred and 
fourteen liters were used postpartum and 189 liters 
after abortion. Thirty eight liters were used in the 
treatment of ruptured ectopic gestations. Four 
hundred and sixty liters were used in the treatment 
of anemias and other blood dyscrasias. Two hun- 
dred and thirty-nine liters of blood were adminis- 
tered to patients suffering from carcinoma. 

The author notes that the contention that group 
0 blood is dangerous for transfusion to patients of 
other blood groups was not substantiated by his 
analysis. The alleged dangers of such a practice are 
examined in the light of recent knowledge and arc 
herein discussed. Seventy-six per cent of the total 
amount of blood supplied was of group O. It is 
obvious, therefore, that group 0 blood was used for 
a large number of patients whose blood belonged to 
groups other than group 0, inasmuch as only 49 per 
cent of the population nave group 0. 

The Rh factor was found to be an infrequent cause 
of transfusion reactions. It is commonly stated that 
the most severe reactions are encountered in some 
of the blood dyscrasias. The data presented docs not 
sufiport this statement. Undoubtedly the most 
serious transfusion reactions are the hemolytic and 
the anaphylactic types. Hemolytic reactions with 
jaundice occurred in 4 cases. In 2, the Rh factor was 
found to be responsible. Two anaphylactic or 
anaphylactoid reactions were reported. One patient 
who had suffered from pernicious anemia for many 
J'cars frequently neglected his treatment and reported 
on numerous occasions with very low red cell counts. 
For this reason he had received many transfusions 
over a period of 5 years. On this particular occasion, 
after the transfusion of 300 cubic centimeters of 
compatible blood, he suffered from an acute circula- 
tory’ collapse with all the signs of an anaphylactic 
reaction. He gave sensitivity reactions to intradcr- 
mal injections of the scrum of one of the donors. 

The danger of rapid transfusions to persons %vith 
a normal blood volume is stressed. Warnings for 
the slow administration of blood to patients with a 
normal blood volume have long been made by many 
''Titers, and the consequent dangers of circulatory 
overloading have been emphasizetl. There is usually 
little danger of circulatory overloading from the rapid 
administration of blood or scrum to patients whose 
circulatory blood volume has been reduced; blood 
cannot be administered too slowly to patients suffer- 
ing from blood dyscrasias, especially if myocardial 
Weakness is present. Lack of consideration of this 
factor may be partly responsible for the impression 
that reactions arc both frequent and serious in 
certain blood dyscrasias. 


No evidence was obtained which would rndic.itc 
that certain diseases render recipients susceptible to 
traiufusion reactions. Sensitivity and pyrogenic 
reactions arc discussed. The subject of pyrogens is 
complex. The author notes that such substances arc 
a frequent cause of transfusion reactions, as was well 
shown by the experiences reported at Mount Sinai 
Hospital. This hospital reduced the incidence of 
transfusion reactions from 13 per cent to less than 
13 per cent by close attention to the technique of 
cleansing and sterilizing apparatus. Great care to 
avoid pyrogens is exercised in the preparations of 
solutions, flasks, and other apparatus. Hospitals 
that pay attention to these details have a low re- 
action rate. The control of pyrogenic reactions rests 
to a large extent with the hospital or medical practi- 
tioner administering the blood. 

Numerous factors cause blood transfusion reac- 
tions and arc briefly mentioned. Reactions due to 
impurities in the solutions are minimized by the use 
of good quality chemicals. Clot formation in col- 
lected blood will render it toxic, just as defibrinated 
blood was found too toxic for general use. Small 
clots in a flask of blood arc difficult to delect, but 
they are often responsible for reactions. The use of 
a blood filter will not remove their noxious influence. 
Hematoma formation due to difficulty in venepunc- 
ture either in the donor or in the recipient may be 
responsible for pyrcxial reactions. Finally, undue 
venous congestion in the arm or leg of the recipient, 
caused by prolonged application of a tourniquet, may 
result in venous stagnation, with adverse effects on 
the recipient. In normal persons venous tourniquets 
may cause fainting and nausea if applied for too long 
a period. IIxaBERT F. TnussTO.s*, .M.D. 

Grossman. C. M.. and Savrard, E. ^Y.: Homologous 
Serum Joundice following the Administration 
of Commercial Pooled Plasma. A. England J. 
M., t94&, 2 J 4 : 181. 

The authors report 8 cases of hcpalills with jaun- 
dice following the use of commercial pooled plasma, 
one of which proved fatal. 

These patients had incubation ncricHls ranging 
from 54 to 139 days, which is in conformity with the 
incubation period of the experimentally induced 
disease. Only one of the p.iticnts was seriously ill. 
The autopsy findings in this case differed in no way 
from those in cases ending in death following hepa- 
titis due to the administration of yellow fever vac- 
cine, nor arc the findings different from those in 
deaths from infectious hepatitis. 

In the two-year period during which these cases 
were obscrs’cd, sot transfusions of commercial 
pooled plasma were administered. The plasma was 
purchased from a commercial manufacturer with 
nationwide distribution facilities, svho stales that 
each i>ool consists of at least 50 samples. The oecur- 
rcncc of S cases of hepatitis with jaundice gives an 
incidence of 2 percent, but this represents a minimal 
rather than a true incidence, since many patients 
resreived more than one transfusion of plasma, and 
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patients who developed hepatitis and were treated 
as outpatients, or by physicians clsew'here, did not 
come to the authors’ attention. Furthermore, pa- 
tients who did not develop clinical jaundice but 
nevertheless had the clinical features of acute 
hepatitis, such as nausea, vomiting, anorexia, and 
malaise, w‘ere not included. 

The true incidence of this condition is not known 
at the present time. Reports in the literature vary 
from as many as 26 of 47 cases receiving pooled 
scrum to 10,000 transfusions of pooled plasma 
without any recorded evidence of homologous serum 
jaundice, although in the latter report the authors 
state that their method may not have supplied 
complete data. The reasons for this discrepancy are 
manifold. 

Since there is a relatively high incidence of in- 
fectious hepatitis at the present time, it is only 
natural to attribute any example of this clinical 

[ )icture to spontaneously occurring agents. The 
ong incubation period of homologous serum jaundice 
separates the disease from the etiological event by 
such a long period that causal relation may be 
overlooked. Finally, many physicians may not be 
alert to this possibility because of the absence of 


information about this condition in the literature 
until the last few years. The incidence of this disease 
is undoubtedly becoming greater because of the 
increased use of commercially pooled plasma in 
cases in which transfusion of whole blood from a 
single donor was formerly used. The authors’ «- 
perience confirmed this, since nearly r,ooo whole 
blood transfusions were given in the same two-year 
period with no case of manifest jaundice. Thechance 
of the etiological agent’s being given in any blood 
plasma therapy is many times increased as pools of 
50 or more donors are mixed. The amount of 
icterogenic plasma necessary to contaminate a pool 
is minimal, since the disease can be transmitted by as 
little as o.i cubic centimeter. 

In view of the disability, and the chance of fatality 
in homologous serum jaundice, the use of pooled 
plasma is not without danger. The fact that the 
icterogenic agent is not destroyed by drying and 
prolonged storage makes the tracing of the ictero- 
genic sample difficult. Since it has been reported 
that the agent is destroyed by ultraviolet radiation, 
perhaps the hazard from the use of pooled plasma 
could be obviated by such a method. 

CsKtizs Baso.v, M.D. 
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OPERATIVE SURGERY AND TECHNIQUE; 

POSTOPERATIVE TREATMENT 

Lam, G. R., and Hooker, D. II.: Pulmonary Em- 
bolism. Ann. SuTg., 1946, IJ3: 221. 

The present review on pulmonary embolism is 
based on 118,611 operations performed during 'a 
twenty-one year period (1924-1944) at the Henry 
Ford Hospital, Detroit, Michigan. Of 280 cases of 
pulmonary emboli, 78 were fatal, an incidence of 1 
fatalltyinevery 1,500 patients operated upon. In 70 
per cent of the fatal cases, the diagnosis was estab- 
lished at autopsy. 

The authors point out that in the year of 1930, 
before the days of heparin, dicumarol, femoral vein 
ligation, and early ambulation, there was not a single 
case of fatal pulmonary embolus, while in 1943, 
when all of these preventive measures were available, 
there were 8 fatalities, although none of the 8 pa- 
tients was given any specific prophylactic treatment. 

All cases, fatal and nonfatal, are tabulated as to 
sex, age, type of surgery, and day of occurrence. 
Pulmonary embolism was more common in men than 
in women, the ratio being 3 to 2. Age increases the 
incidence of this complication, especially in the fifth 
decade, and fatalities occurred most often in the 
sixties. 

The complication occurred most frequently follow- 
ing abdominal procedures. Gastric operations and 
prostatectomies were the worst offenders and showed 
an incidence of about i in iooforfatalities;choiecys- 
tectomy showed an incidence of i in 500; hysterec- 
tomy, I in 600; hernia and appendectomy, i in 1,300. 

T\yo peaks of fatal embolUm were noted; namely, 
the sixth and eleventh days. This would correspond 
to the time of getting the patients up to go home at 
the end of i or 2 weeks, respectively. The authors 
believe that early ambulation may change this 
figure. 

The clinical symptoms and signs are chest pain, 
more common in the right side— the ratio of pain on 
the right side to that on the left being 5 to 3 . Hemop- 
tysis, physical findings, and roentgenographic signs 
were each present in about half the cases. A friction 
rub was present in a third of the cases, and an effu- 
sion was demonstrated roentgenologicalJy or by 
thoracentesis in a fifth of the cases. 

One-half of the patients died in 10 minutes; three- 
fourths died in less than one-half hour, and 10 per 
cent of the patients lived for more than an hour, so 
that theoretically it would have been possible to 
operate upon a fourth of the patients, provided the 
circumstances were ideal. 

The use of heparin and dicumarol is considered. 
Should these substances be given as a preventive to 
such large numbers of patients and, if so, what about 
the hemorrhagic complications? The authors believe 
that watching for local signs of thrombosis in the 


legs, and the early performance of femora! vein liga- 
tion may be of value. Vein ligation was carried out 
in many of their cases, but these caseS^were not 
included in the present series because they had no 
emboli. The authors believe that early ambulation 
offers the most promise as a preventive measure. 

Byford F. Heskett, M.D. 

ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 
Slaughter, W. B., and Wong, W.: The Early Man- 
agement of Facial Injuries. Surg. Clin. iV. 
America, 1946, 26: 2. 

Since the early care of facial injuries is of great 
importance cosmetically, functionally, and psycho- 
logically, the excuse that other body injuries prevent 
adequate care is not excusable. With good clinical 
judgment, much can be done without endangering 
the patient’s general condition, 

Once clinical evaluation of the total body injury 
has been made, treatment instituted as indicated, 
and the immediate emergency is over, the facial 
injuries should be considered. A thorough physical 
examination of the face should be made. For ease 
and completeness a set routine should be followed 

The soft tissue injuries are usually readily appar- 
ent but should be noted carefully. It should be 
remembered that the swelling of these tissues may 
readily obscure the underlying bone defects. 

Examination of the bony structures is best done 
bimanually, with gentle comparison of the^ two sides 
of the face. First the frontal area is examined, then 
the supraorbital ridges and the zygoma. The eyeball 
should be observed closely and an ophthalmologist 
called if necessary. The nasal bones are palpated for 
symmetry and to elicit motion or crepitus. The close 
association of the nasal bones with the maxillae, the 
frontal, lacrimal, and ethmoid bones, and the fre- 
quency of extensive associated fractures should be 
borne in mind. The nose should be examined intra- 
nasally fordisplacement of the cartilaginous portions. 
Examination of the maxillae should include palpa- 
tion of the alveolar ridge and study of the occlusion 
of the teeth. Displacement of the orbital contents 
should be looked for. The mandible is examined in 
much the same way. X-ray studies are then made to 
confirm and localize whatever changes have been 
found. 

Treatment may be immediate, delayed, or late in 
facial injuries. The immediate, which includes 
management of shock, control of hemorrhage, relief 
of pain, and splinting of parts, is the service which 
offers the patient maximum benefit, and the best 
possible treatment is therefore mandatory. 

Primary suture is desirable and may be done with- 
in 4 hours in dirty wounds, and 6 hours in clean 
wounds. However, the adequate use of sulfonamides 
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and penicillin may make it possible to shade these 
arbitrary fibres so much that wounds of several 
days’ duration in the soft tissues may be dosed 
primarily. The abundant supply of blood and the 
local tissue immunity of the face make for better 
wound healing than in other parts of the bodj’. 

Wounds are cleansed by the gentle use of a mild, 
Donirritating soap and frequent irrigations with 
normal salt solution or sterile water. At feast from 5 
to 8 minutes should be used for scrubbing away the 
debris and loose tissues in the wound. Until proper 
cleansing can be done, clean or sterile dressings are 
placed over the wound. Usually ordinary sedation 
is sufficient, but a general anesthetic should be used 
if necessar>-. 

Abrasions are the most common facial iojurj'. 
Dirt and debris ground into the wound roust be 
removed. An oil solvent may be used and a pointed 
instrument may be resorted to, to remove individual 
particles. 

Lacerations about the face need special care 
because a cosmetic as well as functional result must 
be obtained. A stellate laceration, common over the 
forehead, is best treated by ercLsion of the frag- 
mented edges undermining Ae wound and suture in 
a single line. -Attention should be given to the lines 
of Langer. To minimue scar formation ail tension 
roust be removed from the skin edges. Adequate 
undermining and interrupted buried tension sutures 
are used. The author describes special sutures used 
to achieve these results. Skin sutures are removed 
in from ss to 4$ hours, and a firm dressing is applied 
to aid in splinting the wound. Lid lacerations should 
be repaired with great care to prevent notching, 
cicatricial ectropion, and subseouent damage to the 
eyeball. The conjuctiva and the skin are sutured 
separately. The tarsus should be brought together 
accurately. Lacerations about the nose roust be 
repaired with careful attention to sj-mmetiy. Lacer- 
ations about the tip of the nose should not be sutured 
hca^'ily as the blood supply Is easily interrupted. 
Lacerations of the lip call for buried tension sutures 
and accurate matching of the mucocutaneous line of 
each side. Lacetatious of the tongue heal readQy 
and a minimum number of interrupted silk sutures 
are used for approximation. Ear lacerations are 
usually difficult to repair. The cartilage must be in 
accurate apposition so a terraced efiect does not 
result. It is usually not wise to trim fra^ented or 
semimacerated skin for fear of the resulting insuffi- 
ciency of skin to cover the cartilage. The skin is 
carefully sutured and then a mold of the posterior 
surface is formed and pressure applied to prevent a 
hematoma. The danger of ischemia should be 
remembered. Local anesthesia with infiltrated novo- 
cain may be used although early suture can some- 
times be done without anesthesia. 

Fractures of the facial bones should be treated 
after more serious injuries have been taken care of. 
Yhile the earlier these fractures are treated the less 
likely complications are apt to occur, 48 or more 
hours may ensue. The co-operationof neurosurgeons. 


otorhinologists, and oral surgeons may be 
in severe fractures. 

Depressed fractures of the fronul bone wiib in- 
volvement of the inner plate and symptosj of 
compression call for a neurosurgeon. Replaces:'':! 
of depressed fragments of the outer table 031)^0; 
be done if not too difficult, otherwise the vound car 
be allowed to heal and the defect filled later riti 
autografts of bone or cartilage. 

ilarked disfiguring facial asymmetr>- resulu Iron 
depressed fractures of the zj-gomaticbone. Ur.aIIr 
elc%'ation, by one of several methods, of the de- 
pressed fragment is sufficient, although la son;' 
cases open reduction and fixation of the i)-goma to 
the frontal bone with wire will be necessarj: 

Depression and lateral displacement is the csni! 
accompanjjuent of fracture of therasalbones. Tilth 
cocaine anesthesia given intranasally and co^•oah:e 
subcutaneously over the bridge, election of the 
depressed fragment and manipulation to proper 
alignment can be done. Intranasal and citranaal 
splinting is done, the intranasal splint being reoo;ti 
trttween 48 and 72 hours; the citranasal splint tear 
be left oii for a week. In severely compounded d^ 
pressed fractures, for which externally molded spIInU 
are not feasible, an attachment to a headcap i^h- 
ance may benecessary to hold thedepressed fragmest 
in position. If such treatment b unavailable cf t« 
result unsatbfactory, a rhineplastic procedure cay 
be done later. , 

Maxillary fractures vary gieslly «teat lua 
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contriving fixation. Eadi case ' 
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avoid infection is imperative. Abscesses should be 
drained extraorally when indicated. _ 

Alveolar process fractures occur in children and 
young adults. Any fragment with attachment to 
soft tissue should be saved. Fixation to adjacent 
teeth is necessary for stabilization. 

After functional results are obtained, plastic pro- 
cedures for cosmetic and psychological considerations 
may be considered. Lengthy operative procedures 
offering but slight improvement in the end should be 
avoided. In such cases, facial prosthetics should be 
considered. Wide disfiguring scars may be excised 
and replaced by a hairline scar if principles mentioned 
earlier in suturing are adhered to. Contracting scars 
causing ectropion of the eyelids and lips, and dis- 
tortion of the narcs may be corrected by the Z- 
plastic procedure. Full thickness grafts, pedicled 
grafts, cartilage, or bone may be considered in the 
late cosmetic correction of facial deformity. 

Earl H. KiABuimE, Xf.D. 

Genes, S. G., Dinerstcin, Z. M., Schelnerman, 
M. D., Baf, M. I., and Others: The Treatment 
of Wounds with Acidophil Paste and Acidophil 
Scrum. Vrachebnae Delo, 1545, p. 59, 

The authors used acidophil serum and paste in the 
treatment of 27 patients with poorly granulating 
wounds caused by missiles or shrapnels, 10 with 
osteomyelitis, 34 with frostbites, and t patient with 
a burn. As a rule, the paste was applied daily. The 
treatment was supplemented by the administration 
of from 100 to 120 mgm. of ascorbic acid. Only such 
wounds with poor granulations were treated which 
did not show any improvement after the customary 
therapy with naphthalan, chloramine, potassium 
permanganate solution, cod liver oil, hypertonic 
saline solution, brilliant green, methylene blue, 
quartz lamp irradiation, blood transfusions, and skin 
transplantations. After the first 3 days of treatment 
with acidophil paste the necrotic tissue began to 
disappear and the number of pathogenic micio- 
organisrns, such as the streptococcus, staphylococcus 
and bacillus pyocyaneus, began to diminish. The 
odor subsided and gradually the granulation tissue 
became brighter. In the majority of cases the 
wounds healed in from i to 3 months although pre- 
vious treatment with other methods continued for 
12 or IS months had failed. Failure was recorded in 
only 3 of 27 patients. 

The results were less spectacular in frostbites if 
the treatment was instituted more than 6 months 
after necrotomy. However, if the treatment was 
Instituted a few days after the necrotomy, extensive 
wt^nds healed in i or 2 months- 
. Psteorayelitis was treated with acidophil scrum 
injected daily through the fistulous ducts. Con- 
improvement or complete cure followed. 

The treatment failed in i case of a bum, s cases of 
osteomyelitis, and 2 cases of slowly granulating 
Wounds. 

The burning sensation after the application of the 
paste usually disappears after the first 3 or 4 days of 
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treatment. Occasionally, small ulcers appear in the 
scar tissue, but they heal promptly. Sometimes the 
introduction of acidophil serum into a fistula is 
followed by a chill, rise in temperature, and malaise, 
but the symptoms disappear after i or 2 days. The 
beneficial effect of the treatment is attributed by the 
authors to the creation of an acid medium which 
interferes with the multiplication of the majority of 
the pathogenic micro-organisms. Furthermore, 
lactic acid causes a vasodilatation in the wound, 
with a resulting hyperemia and intensification of the 
phagocytic properties of the leucocytes. The pres- 
ence of casein in the paste contributes to the dcssica- 
tion of the wound, and the presence of fat prevents 
adhesion of the gauze to the tissues and softens the 
scar. Finally, there is the possibility of a local effect 
of vitamins A, D, and C on the wound. 

The paste and the scrum are prepared from lactic 
acid. Joseph K. Narat, M.D. 

PaUadln, A. V.: The Synthetic Production of Vita- 
min K and Its Use in Hemorrhages and the 
Treatment of Wounds. Vracbtin<fe Dela, 1945, 
p. 9. 

Vitamin K formed by plants, vitamin K- f'^rmed 
by bacteria, and synthetic vitamin K» (methyl- 
naphthoquinone) are usually employed in the pres- 
ence of hypoprothrombinemio, e.g., for hemorrhages 
accompanying septicemia, peptic ulcer, and typhoid 
fever, and also for the hemorrhagic diathesis of 
infants. 

Biochemical research by the author convinced 
him that synthetic vitamin K products arc able to 
stop parenchymatous hemorrhages resulting from 
war injuries, surgical operations, or pathological 
conditions accompanied by vascular disturbances. 
Such synthetic products arc effective no matter 
whether the amount of prothrombin in the blood is 
normal or diminished. The author studied 2 syn- 
thetic products, namely, mcthylnaphthoquinonc, or 
vitamin Kj, and a water soluble product which he 
developed and called "vicasol. ” The first mentioned 
product is a yellow greenish powder, poorly soluble 
in water but easily soluble in 96 per cent alcohol and 
oil. From 10 to 15 mgm. of the product ivcre given 
to the patient orally in the form of an alcoholic 
solution. This daily dose was repeated for 3 to 5 
days in succession. The formula of vicasol is 
Cuff»OiSN, and the product appears in the form 
of a white cry’stallinc powder soluble in water. It has 
a bitter taste, docs not irritate mucous membranes, 
is stable, and is not decomposed by light. V'icasol 
was given orally in the form of tablets containing 15 
mgm. of the active substance. One tablet was given 
daily for 4 or s d^iys in succession. 

Both products eliminate hypoprothrombincmia 
and cause a restitution of the normal blood clotting. 
Moreover, both products arc able to stop_ hemor- 
rhages from granulating wounds and lung injuries. 
The pr^ucls proved effective also in stopping 
hemorrhages after tonsillectomies, arthrotomies, and 
stomatological operations. 
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most evident in the cortex ami the hypothalamus. 
In general, the bodies of these patients were erfema* 
tous and flabby, ami the edema seemed unrelated to 
the amount of fluid administered therapeutically to 
the patient. The tissues having a high consumption 
of oxygen seemed to have sustained the greatest 
damage. 

In conclusion, the authors stress the importance of 
the disproportionate rise in "undetermined” nitro- 
gen, which cannot be entirely explained on the basis 
of renal damage. Although some deaths from bums 
arc the result of overwhelming kidney damage, still 
others appear to result from damage to the central 
nervous system. The process of burn toxemia is a 
widespread one, for which no specific treatment is 
yet known. P. V. Kounshuhv, M.I>. 

Gerber, I. E., Schwnrtxman, G., and Hachr, G-: 
The I’enctmtion of rcnlcillln Into Foci of In- 
fection. J. Am. .If. Ajj., 1946, 130; 761. 

Intermittent Intramuscular injections of large 
doses of penicillin at 3 hour intervals seem in general 
to be more cfTcctivc in the control of bactcricmia and 
of local infections than continuous intravenous ad- 
ministration of the same total daily amount. 

The Intramuscular administration of penicillin in 
divided doses has the distinct advantage of produc- 
ing a higher peak level in the blood intermittently 
throughout the day, and thereby favors the penetra- 
tion of penicillin into vegetations of acute an<l sub- 
acute bacterial endocarditis and into suppurative 
thrombophlebitis or other primary sites of bacCcr- 
iemia. 

To assure the penetration of adequate amounts of 
penicillin into primary foci responsible for bactcri- 
cmia (i.c., vegetations, thrombophlebitis), additional 
massive "booster doses" several times a day arc 
often desirable. Such “booster doses" should be five 
or six times the routine intramuscular dosage which 
has produced blood levels sufllcicnt to clear the 
blood of bacteria. 

^ Subacute bacterial endocarditis and other chronic 
infections due to organisms of relatively high peni- 
cillin resistance arc more advantageously treated with 
massive doses at frequent intervals throughout the 
day (every 3 hours). The minimum duration of 
therapy should be 5 weeks. 

In purely localized infections with highly resistant 
organisms, such as actinomyccs, penicillin is best 
concentrated in a few massive intramuscular doses 
each day in order to favor penetration by means of 
^^‘^optionally high peak levels, and, if possible, also 
administered directly into the infected area. 

Charles Baro.v, M.D. 

Trumper, M,, and Thompson, G. J.: Chilling 
Penicillin. /. Am. Med. Ass., 1946, 130:637. 

The present study was undertaken with a view to 
nncling some method of obviating the need for the 
injection of penicillin every few hours. The authors 
effective blood levels can be obtained by 
cnuling the site of the injection. 
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Patients with gonorrhea were studied. An ice bag 
of 80 ounce capacity, filled with crushed ice, was 
placed about the upper shoulder, fastened by a sup- 
porting harness, for a period of 3 hours, following 
which chillcrl penicillin (loOjOCo units in a 10 c.c. 
solution) was slowly injected into the deltoid muscle. 
The ice bag was then replaced for a period of 12 
hours, refilling it as necessary. Cure of the gonorrhea 
and negative smears ivcrc obtained with the use of 
this method in 91 per cent of the eases. However, 
tt’ith higher doses, i.c., 150,000 units of penicillin, a 
95 per cent cute should be expected. 

The method used compares favorably with results 
rcportctl following the use of multiple injections, or 
single injections of penicillin in beeswax and peanut 
oil. 

The chilling method not only reduced, to one, the 
number of injections required for treatment of un- 
complicated gonorrhea, but also rendered the injec- 
tion painless, and made the injection of any other 
foreign substance unncccssarj’. 

AsmuR J. Lesser, M.D. 

ilamllton, J. E.. Prandoni, A. G.. Evans, J. M., 
and Romnnsky, M. J,: Penicillin Therapy of 
Infections In 220 Patients. Surgery, 1946, 19: x86. 

The Penicillin Committee at Walter Reed General 
Hospital, Washington, D. C., reports the use of the 
drug in 255 conditions in 220 patients from July, 
1943 to September, >944. Attention was directed 
toward large dosage rather than minimal dosage, 
vaiy’ing from 90,000 units a day in the susceptible 
gonococcal, streptococcal, and pneumococcal infec- 
tions, to 500,000 units a day in the more resistant 
staphylococcal, anerobic clostridial, and actino- 
mycclic infections. 

Complications due to the penicillin therapy were 
minimal, urticaria being the most common. In no 
instance of 13 eases of carbuncle and furuncle was it 
ncccssarj- to incise and drain the infection. Among 
20 eases of cellulitis and abscess of the soft tissue in 
general, 5 responded to penicillin which did not 
respond to sulfonamides. The drug was used in 
extensive clean or in contaminated operative cases 
as an adjunct to surgical procedures and was found 
to be of indisputable value. In skin grafting and 
primary closure of pilonidal sinus excision wounds 
its value is still to be proved. 

Sequestration was prevented in 4 eases of acute 
osteomyelitis and an increased dosage of penicillin 
was suggested in all early cases. One case of peni- 
cillin cure in a patient with a brain abscess secondary 
to lung abscess was unique. In empyema the drug 
was found useful in controlling early systemic in- 
fection or accompanying pneumonia, but if pus 
continued to form from the tenth to the fourteenth 
day after penicillin had been given intramuscularly 
and intrapleurally, rib resection was advised and 
performed. 

In lung abscess without lobectomy, it is the 
author’s t^inion that penicillin is vastly superior to 
the sulfonamides and in the great majority of the 
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cases the early abscess will yield to the drag. Four 
cases of lobectomy for lung abscess were reported. 
All of the patients developed a postoperative putrid 
empyema but all recovered. 

The drug was used in a variety of medical diseases. 
In the actinomycetic infections there would appear 
to be a wide variability in susceptibility to the drug. 
Appraisal of its efficacy in brucellosis is withheld. 

E. A. Gorvett, M D. 

Barber, M., Ncllcn, M., and Zoob, M.: Erysipeloid 
of Rosenbach: Response to Penicillin. Lancet, 
Lond., 1946, t: 125. 

Human infection with crysipclothrixrhusiopathiae, 
the organism of swine erysipelas, is sufficiently un- 
common for any proved case to be worth recording. 
Recently, 7 patients with clinically diagnosed ery- 
sipeloid of Rosenbach were admitted to the hospital, 
and in s of them the diaghosis has been bacterioiogi- 
cally confirmed. These cases are believed to be the 
first in humans to be treated with penicillin, although 
Heilman and Hcrrell (1944) have successfully treated 
experimental erysipelothrix infection in mice with 
penicillin. 

Of the 5 cases of bactcriologicaiiy confirmed 
erysipeloid of Rosenbach repotted, 3 were treated 
with penicillin intramuscularly, which appeared to 
effect a complete recovery in 48 hours. These 5 cases 
and 2 other clinically similar ones were all admitted 
within a period of 4 months. 

Be-sjauin Goi-ouan, M.D 

North, E. A., and Christie, R.: Acquired Re- 
sistance of Staphylococci to the Action of Peni- 
cillin. Mtd.J. Australia, 1946, r 176. 

After testing more than 100 stnins of staphylo- 
cocci, Spink, Hall, and Ferris, in (945, failed to find 
a single strain not previously exposed to penicillin 
that was not inhibited by i unit of penicillin per 
cubic centimeter. The authors, also, believe that 
naturally occurring pcnicillin-rcsistantstaphylococci 
arc rare. However, a large number of strains isolated 
from patients receiving penicillin show considerable 
resistance to this drug by the standard sensitivity 
tests. Up to this time there was no evidence to 
indicate whether the resistant strains were descend- 
ants of sensitive organisms already in the wound, or 
contaminants with naturally resistant strains or 
strains which had acquired resistance and become 
disseminated through the wards. 

The authors have isolated some penicillin-resistant 
staphylococci which are without doubt variants of 
sensitive parent organisms which acquired resistance 
to penicillin in vitro. 

WTien the parent penicillin-sensitive strain of 
staphylococci was compared with the penicillin- 
resistant strain, which had developed in vivo, by the 
mouse pathogenicity test, it was found that_ their 
filing power was identical within the limits of 
experimental error. 

Next, the ability of penicillin to prevent death m 
mice was investigated. It was found that penicQlin 


saved the mice infected with a pcmcillm-scasiiin 
strain, while similar treatment failed to save the 
mice infected with penicillin-resistant staphjlococd 
This experiment is of more value because the reshi. 
ant organism is almost certainly a direct descendant 
of the sensitive strain. This is assumed because oi 
the rarity of the strain, and the similarity betsreeti 
the coagulase formation, fibrinolysis, hemolj-sis, 
pigment formation, and serological typing of’ the 
strains. 

_ The penicillin-resistant strain developed in vitro 
differed considerably from the parent strain in bio- 
logical and metabolic characteristics. Hotrewr, 
numerous subcultures on nutrient broth caused thi: 
strain to resume the characteristics of the parent 
strain, including its sensitivity to penicillin. Wbej 
the killing doses of these organisms were investigated, 
the penicillin-resistant strain developed in ritro «« 
almost completely avinilent while its parent straia 
kilini mice to the same extent as the strains inststi- 
gated in the first part of the experiment. 

When a rabbit was injected with a penicQlIa- 
resistant strain developed in vitro it suffer^ nop 
effects. The organism was recovered opce from the 
blood stream and still found to be resistant to the 
same amount of penicillin. When the patent strain 
was injected, the rabbit died. , 

The authors in 2 different experiments wnbraed 
the findings of Spink, Hall, and Ferns 094S) la*|* 
penicillin Inhibitor can be extracted fropi 
cocci that have acquired resistance in vivo, but bo 
from resistant variants developed m vitro. 

The results of these experiments seem to suppeit 
the theory that resistance tp penicillm developed m 
vitro is only temporary, while ^e****®''^? .... 
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myalgia, chills or chilly sensations, and nausea before 
the end of the first day of therapy. This effect was a 
striking feature by the end of the second day, and it 
appeared even with very low, possibly suboptimal, 
dosage. The authors infer that bactcriostasis, which 
must undoubtedly have occurred within the 6rst 12 
hours of therapy, is associated with failure of the 
bacteria to elaborate the diffusible substances that 
lead to the production of these symptoms. Failure 
of papular primary- lesions to ulcerate, even after 
incision, seems also a result of bactcriostasis or a 
regional bactericidal effect. 

It is probable that the authors gave too little 
streptomycin, or gave it for too short a period, to 
obtain the best possible results in several eases. 

Administration by continuous subcutaneous drip, 
which seems to be tolerated better than continuous 
intravenous drip, would have been more effective 
than intermittent intramuscular administration in 
securing high initial blood and tissue concentration*:, 
the most important factors for successful therapy 
with all bacteriostatic and bactericidal agents. 

The authors were unable to determine streptomy- 
cin concentrations in the blood or serum at the time 
these patients were treated. From later studies they 
infer that the administration of 30.000 units every 
3 hours maintained concentrations between 2 and 4 
units per cubic centimeter of serum during the period 
of administration. 

Comparison vnllt serum therapy. Comparative 
estimates of the effects of these therapeutic agents 
were unavoidable. With due regard for the small 
size of the streptomycin series, one feature was out- 
standing: the uniformity of the clinical responses in 
character, degree, continuity, and time of appear* 
ance. Although the authors have records of scrum 
treated patients that compare favorablv with the 
cases recorded here, these cases could not be matched 
by any 7 case records of the serum treated patients 
selected at random. 

The responses to serum therapy have always 
shown a wide range of variability in character, 
degree, continuity of effect, and time of appearance. 
This has been attributed chiefly to variability in the 
efficiency of individual defense mechanisms as they 
were aided by a bacteriostatic agent. The adminis- 
tration of a bactericidal agent that acts directly on 
bacteria and independently of the variable, indi- 
vidual defense mechanism possibly accounts for the 
observed uniformity of the reponses to streptomycin. 

John J. Maloney, M.D, 

Mnier, C. P., and Bohnhoff, M.: Streptomycin Re- 
sistant Cocci. J. Am. M Ass , 1946, 130: 485. 

_ Biug resistance or^fastness,” that is, the acquisi- 
tion by micro-organisms of tolerance for chemo- 
therapeutic agents, has long engaged the attention of 
bacteriologists and parasitologists and has recently 
become a matter of concern among clinicians and 
epidemiologists. Resistant strains of micro-organ- 
isms usually susceptible to the sulfonamides have 
been recognized for some time, and penicillin rcsist- 
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ant strains arc now beginning to appear in the clinic 
and laboratory. The apprehension which might 
have been caused by the latter is currently being al- 
layed by the introduction of streptomycin. 

It should be pointed out that the observations 
have been made on micro-organisms which have 
been rendered drug resistant by artificial means, and 
that these findings must not be assumed to apply by 
analogy to naturally resistant strains if and when 
they arise. The relation of artificially acquired and 
naturally acquired resistance to chemotherapeutic 
agents involves many questions as yet unanswered. 

Repeated cultivation of gonococci and meningo- 
cocci on mediums containing increasing concentra- 
tions of streptomycin enhanced their streptomycin 
resistance rapidly— within 4 to 6 transfers— to such 
a degree that growth occurred on concentrations of 
75,000 units per cubic centimeter, the highest con- 
centration employed. These streptomycin resistant 
meningococci remained fully virulent for mice and 
produced lethal infections with generalized sepsis in 
spite of treatment with 15,000 units of streptomycin, 
the maximum dosage tolerated by the animals. 
Similar infections with the same strains before they 
had become resistant were regularly cured by doses 
of from 70 to 100 units of streptomycin. 

Streptomycin resistant meningococci were sus- 
ceptible in vitro and in vivo to penicillin, and peni- 
cillin resistant meningococci were susceptible to 
streptomycin in vitro and in vivo. 

Gonococci resistant to either drug were susceptible 
to the other in vitro. 

Streptomycin resistant micro-organisms did not 
show the gross and microscopic abnormalities ob- 
served in penicillin resistant strains. 

It is concluded that the mode of action of strepto- 
mycin on these micro-organisms differs from that of 
penicillin. John E. Kieepatkics, M.D. 

Weinstein, L.: Typhoid Bacillus Infection of a 
Surgical Wound; Treatment with a Urethane- 
Suilanilamlde hllxturc. A'. England. /. M., 
1946, 1341 184. 

In spite of the fact that a moderate number of 
patients with typhoid fever develop complications 
requiring operative intervention, such as incision and 
drainage for osteomyelitis or laparotomy for intes- 
tinal hemorrhage or perforation, and that the 
eberthella typhosa is capable of producing localized 
areas of infection, there is a scarcity of reports con- 
cerning suppurative complications of surgical 
wounds. 

The author reports a case of tj'phoid bacillus 
infection in a surgical wound of the leg, without 
underlying osteomyelitis or periostitis, in a patient 
who probably had an undetected mild attack of 
typhoid fever several weeks prior to operation for 
the open reduction of a fracture of the femur. Had 
the patient not incurred a fracture of the hip, with 
subsequent infection of the operative wound by the 
t3rphoid bacillus, the diagnosis of typhoid fever 
would in all probability never have been made. 



19° INTERNATIONAL ABSTRACTS OF SURGERY 


cases the caily abscess will yield to the drug. Four 
cases of lobectomy for lung abscess were reported. 
All of the patients developed a postoperative putrid 
empyema but all recovered. 

The drug was used in a variety of medical diseases. 
In the actinomycetic infections there would appear 
to be a wide variability in susceptibility to the drug. 
Appraisal of its efficacy in brucellosis is withheld. 

E. A. Gorvett, M.D. 


Barber, M., Ncllen, M.> and Zoob, M.: Erysipeloid 
of Rosenbach; Response to PcnlcilUn. Lanctt, 
Lond., 1946, i; 125. 

Human infection with erysipclothrix rhusiopathiac, 
the organism ol swine erysipelas, is sufficiently un- 
common for any proved case to be worth recording. 
Recently, 7 patients with clinically diagnosed ery- 
sipeloid of Rosenbach were admitted to the hospital, 
and in $ of them the diagAosis has been bacteriologi- 
cally confirmed. These cases are believed to be the 
first in humans to be treated with penicillin, although 
Heilman and Herrell (1944) have successfully treated 
experimental erysipelothrix infection in mice with 
penicillin. 

Of the s cases of bacteriologically confirmed 
erysipeloid of Rosenbach reported, 3 were treated 
with penicillin intramuscularly, whi^ appeared to 
effect a complete recovery in 48 hours. These j cases 
and a other clinically similar ones were all admitted 
within a period of 4 months. 

BcNjAUt.v Golduvn, M.D. 

North, E. A., and Christie, R.: Acquired Re* 
slstance of Staphylococci to the Action of Peni* 
cillln. Med J. Australia, 1946, t: 176. 

After testing more than loo strains of staphylo- 
cocci, Spink, Hall, and Ferris, in 1945, failed to find 
a single strain not previously exposed to penicillin 
that was not inhibited by i unit of penicillin per 
cubic centimeter. The authors, also, believe that 
naturally occurring penicillin-resistant staphylococci 
arc rare. However, a large number of strains isolated 
from patients receiving penicillin show considerable 
resistance to this drug by the standard sensitivity 
tests. Up to this time there was no evidence to 
indicate whether the resistant strains were descend- 
ants of sensitive organisms already in the wound, or 
contaminants with naturally resistant strains or 
strains which had acquired resistance and become 
disseminated through the wards. 

The authors have isolated some peniciUin-wistant 
staphylococci which are without doubt variants of 
sensitive parent organisms which acquired resistance 
to penicillin in vitro. 

When the parent penicillin-sensitive strain of 
staphylococci was compared with the penicillin- 
resistant strain, which had developed in vivo, by the 
mouse pathogenicity test, it was found that their 
killing power was identical within the limits of 
c.TperimentaI error. 

Next, the ability of penicillin to prevent death in 
mice was investigated. It was found that penicillin 


saved the mice infected with a pcnicillin-sensitirt 
strain, while similar treatment failed to save tit 

mice infected with peniciUin-resistantstaphjlococtL 

This experiment is of more value because the resist- 
ant organism is almost certainly a direct descend!:! 
of the sensitive strain. This is assumed became ri 
the rarity of the strain, and the similarity betaeea 
the coagulase formation, fibrinolysis, hemolysis, 
pigment foimation, and serological tj-ping of tie 
strains. 

The penicillin-resistant strain developed in vitro 
differed considerably from the parent strain in bio- 
logical and metabolic characteristics. However, 
numerous subcultures on nutrient broth caused this 
strain to resume the characteristics of the parent 
strain, including its sensitivity to penicillin. UTien 
the killing doses of these organisms werein^•estig2ted, 
the penicillin-resistant strain developed in vitro was 
almost completely avirulcnt while its parent strain 
kilted mice to the same extent as the strains investi- 
gated in the first part of the experiment. 

When a rabbit was injected with a penicilliR- 
resistant strain developed in vitro it suSered no ill 
effects. The organism was recovered once from the 
blood stream end still found to be resistant to the 
same amount of penicillin. When the paieet stnis 
was injected, the rabbit died, , 

The authors in 7 different expefimeDts WDfifBcd 
thefindingsof Spink, Hall, and Ferris (i 945 ) “*** 
penicillin inhibitor can be extracted from stapiij lo- 
coed that have acquired resistance in vivo, but no 
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The results of these experiments seem W SW 
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myalgia, chills or chilly sensations, and nausea before 
the end of the first day of therapy. This effect was a 
striking feature by the end of the second day, and it 
appeared even with very low, possibly suboptimal, 
dosage. The authors infer that bacteriostasis, which 
must undoubtedly have occurred within the first 12 
hours of therapy, is associated with failure of the 
bacteria to elaborate the diffusible substances that 
lead to the production of these symptoms. Failure 
of papular primary lesions to ulcerate, even after 
incision, seems also a result of bacteriostasis or a 
regional bactericidal effect. 

It is probable that the authors gave too little 
streptomycin, or gave it for too short a period, to 
obtain the best possible results in several cases. 

Administration by continuous subcutaneous drip, 
which seems to be tolerated better than continuous 
intravenous drip, would have been more effective 
than mtermittent intramuscular administration in 
securing high initial blood and tissue concentrations, 
the most important factors for successful therapy 
with all bacteriostatic and bactericidal agents. 

The authors were unable to determine streptomy- 
cin concentrations in the blood or serum at the time 
these patients were treated. From later studies they 
infer that the administration of 30,000 units every 
3 hours maintained concentrations between a and 4 
units per cubic centimeter of serum during the period 
of administration. 

Comparison with serum therapy. Comparative 
estimates of the effects of these therapeutic agents 
were unavoidable, With due regard lor the small 
size of the streptomycin series, one feature was out- 
standing: the uniformity of the clinical responses in 
character, degree, continuity, and time of appear- 
ance. Although the authors have records of serum 
treated patients that compare favorably with the 
cases recorded here, these cases could not be matched 
by any 7 case records of the serum treated patients 
selected at random. 

The responses to serum therapy have always 
shown a wide range of variability in character, 
degree, continuity of effect, and time of appearance. 
This has been attributed chiefly to variability in the 
efficiency of individual defense mechanisms as they 
were aided by a bacteriostatic agent. The adminis- 
tration of a bactericidal agent that acts directly on 
bacteria and independently of the variable, indi- 
vidual defense mechanism possibly accounts for the 
observed uniformity of the reponses to streptomycin. 

John J, Maloney, M.D. 

Miller, C. P., and BohnhofT, M.: Streptomycin Re- 
sistant Cocci. J. Am M. Ass , 1946, i$o: 485. 

Drug resistance or“fastncss,’'that is, the acquisi- 
tion by micro-organisms of tolerance for chemo- 
therapeutic agents, has long engaged the attention of 
bacteriologists and parasitologists and has recently 
become a matter of concern among cliniciarrs and 
Epidemiologists. Resistant strains of micro-organ- 
isms usually susceptible to the sulfonamides have 
been recognized for some time, and penicillin resist- 


ant strains are now beginning to appear in the clinic 
and laboratory. The apprehension which might 
have been caused by the latter is currently being al- 
layed by the introduction of streptomycin. 

It should be pointed out that the observations 
have been made on micro-organisms which have 
been rendered drug resistant by artificial means, and 
that these findings must not be assumed to apply by 
analogy to naturally resistant strains if and when 
they arise. The relation of artificially acquired and 
naturally acquired resistance to chemotherapeutic 
agents involves many questions as yet unanswered. 

Repeated cultivation of gonococci and meningo- 
cocci on mediums containing increasing concentra- 
tions of streptomycin enhanced their streptomycin 
resistance rapjdly—within 4 to 6 transfers— to such 
a degree that growth occurred on concentrations of 
75,000 units per cubic centimeter, the highest con- 
centration employed. These streptomycin resistant 
meningococci remained fully virulent for mice and 
produced lethal infections with generalized sepsis in 
spite of treatment with 15,000 units of streptomycin, 
the maximum dosage tolerated by the animals. 
Similar infections with the same strains before they 
had become resistant were regularly cured by doses 
of from 70 to too units of streptomycin. 

Streptomycin resistant meningococci were sus- 
ceptible in vitro and in vivo to penicillin, and peni- 
cillin resistant meningococci were susceptible to 
streptomycin in vitro and in vivo. 

Gonococci resistant to either drug were susceptible 
to the other in vitro. 

Streptomycin resistant micro-organisms did not 
show the gross and microscopic abnoimalitics ob- 
served in penicillin resistant strains. 

It is concluded that the mode of action of strepto- 
mycin on these micro-organisms differs from that of 
penicillin. John E. Kiekpatmck, M.D. 

Weinstein, L.: Typhoid Bacillus Infection of a 
Surgical Wound; Treatment with a Urethane- 
Sulfanilamide Allzture. A'. England. J. At., 
1946, 234: 184- 

In spite of the fact that a moderate number of 
patients with typhoid fever develop complications 
requiring operative intervention, such as incision and 
drainage for osteomyelitis or laparotomy for intes- 
tinal hemorrhage or perforation, and that the 
ebeithella typhosa is capable of producing localized 
areas of infection, there is a scarcity of reports con- 
cerning suppurative complications of surgical 
wounds. 

The author reports a case of typhoid bacillus 
infection in a surgical wound of the leg, without 
underlying osteomyelitis or periostitis, in a patient 
who probably had an undetected mild attack of 
typhoid fever several weeks prior to operation for 
the open reduction of a fracture of the femur. Had 
the patient not incurred a fracture of the hip, with 
subsequent infection of the operative wound by the 
typhoid bacillus, the diagnosis of typhoid fever 
would in all probability never have been made. 
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The manner in which the enteric pathogenic 
bacteria gained entrance to the wound is open to 
conjecture. It seems probable that the organisms 
were not brought to the site of operation by the 
blood stream, since, if it is assumed that theori^al 
illness 3 weeks previously was typhoid fever, the 
bactcriemic stage should have been over for an 
appreciable time. 

It has been demonstrated that the eberthella 
typhosa is extremely susceptible to the action of 
urethane. 

Treatment of the iocal infection with a solution 
containing 10 per cent urethane and i per cent 
sulfanilamide led to rapid eradication of the infecting 
bacteria and healing of the wound. 

The importance of localized areas of suppuration 
due to the eberthella typhosa cannot be overempha- 
sized because, unless promptly recognized bacterio- 
logically and the neccssarj'precautions taken, spread 
of typhoid fever may occur. 

IlARBv W. Fink, M.D. 

Boyd, J. S. K.: Tetanus in the African and Euro- 
pean Theaters of War from 1939 to 1945. Lancet, 
bond., 1946, i: 113. 

The object 0/ this report is to assess the incidence 
of tetanus in the European and African campaigns of 
to ascertain as far as possible the extent 
to which this has been influenced by active and pas- 
sive immunization; to examine the effect of immuni- 
zation on the severity of the disease; to discuss the 
failure of active immunization in preventing the 
development of tetanus in certain cases; and to con- 
sider the results of various forms of treatment and 
other matters oi lesser importance. 

The report Is based on tne records of 103 cases of 
tetanus in British, Indian, Dominion, and Colonial 
land forces, in a few Allied troops, and in prisoners of 
war during military operations in the European and 
African theaters oi war. Most of the patients were 
battle casualties. Passive immunization against 
tetanus by inoculation with tetanus antitoxin was 
used for the first time on a large scale in the war of 
10:4-18, and its value as a prophylactic measure was 
fully tested and proved. 

It was found that 2 doses oi i cubic centimeter of a 
potent to.xoid, given at an interval of 6 weeks, pro- 
duced in most cases a level of circulating antitoxin 
believed to be adequate to afford temporary protec- 
tion, and at the same time called into permanent 
existence a defensive mechanism capable, when stim- 
ulated by the presence of further quantities of toxoid 
(and presumably to.vin), of turning out large quanti- 
ties of antitoxin. Subsequent doses of toxoid pro- 
duced both a higher level of circulating antitoxin and 
a more sensitive and more readily stimulated de- 
fensive mechanism. 

Active immunization against tetanus by means of 
2 doses of I cubic centimeter of tetanus toxoid ^ven 
at an interval of 6 weeks was officially introduced 
into the British Army in 1938, and it b estimated 
that at the time of the German invasion of Belgium 


and France, when the first heavy casualtbirfirw- 
curred, about 90 per cent of the troops on the Conti- 
nent were protected. Although the advantage of a 
third dose was fully realized, this :\as not made a 
standard procedure until January, 1941, mainly ow- 
ing to difficulties in procuring the necessary supplies 
of toxoid. In the Middle East (ihetbeaterinirhicli 
most casualties were being incurred at that lime) 
thb order took long to implement, because of tbe 
inevitable delay, through transport shortage, in 
getting supplies from home. Finally, in Kowmbu. 
1942, instructions were issued for an annual “boost- 
ing’'dose of i cubic centimeter of toroid to be given 
to all Service personnel. 'Before the invasion of 
Europe, the troops in 21 Army groups were practi- 
cally too per cent inoculated. As an additional pre- 
cautionary measure, a special order was issued, 
which required that every man who had not already 
received one or more boostingdoses—ie., every man 
who had received only the initial 2 doses— should be 
given a third dose before going overseas. A few man- 
aged to elude the net, but their number was smdl 
Passive immunization was maintained as an addi- 
tional precaution. Any wounded man who «as not 
actively immunized was given 3 doses of 3.W niter- 
national units of antitoxin at weekly intenais 
Actively immunized men were given a single do'eei 
3,000 units as soon as possible after wounding. i« 
object of this dose was to tide the man over the fi 1 
critical week, during which his circulalmg 
might be below the safety level. . This “ 

combined active and passive immunwhon w 
adopted in the United Kingdom. •'* r Cnutk 
trallan, New Zealand, and Indian armies, n 
African troops (U.D.F.) passive ™munuatiou^« 
was used until t94»- In the Canadian g jj 

Army forces, the troops were actively 

the same way as ia the British Army, how ^ 


.8 laineoiiusiio*—/.--- . . , 

wounded they were given, not 
- • • • g dose of J cubic cenhmete of Utantis 


further boosting dose of I j_ 

toxoid, with the object of stimulating p 
toxin production. »>,inhe inci 

An analysis of this study 
dence of tetanus in the aT^buuhh 


paigns has been negligiofe. ims 
chiefly to active immunization tfiedertlop' 

Active immunization did not pr^v 


meat of tetanus in 22 cases, ine c 
among actively immunized men njajotity 

the average, but it is noteworthy that tne » 
of fatal cases were In colored troop . - 

The case mortality rate rorin 

men who were given prophylactic antuo 
significantly lowered. . ...ly-iy Imnw''" 

The duration of the sympt®'"? “jfcantly lowew^- 
ized men who survived wi^ immunized mca 

Hie incubation period m /; ^ost of thf* 
rarely e.ceeded » "'"S V 

who were not actively immunized, 
period was more than 10 days. appeals to^ 
Failure of active >mmumzat on 
attributable to an inadequate level 
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antitoxin in the early stages of infection and is more 
likely to be remedied by prophylactic antitoxin than 
by a “booster” dose of toxoid. 

Therapeutic antitoxin, to be effective, must be 
given early in large doses by the intravenous route. 

Sedatives, including avertin and penthothal, did 
not influence the course of the disease, although they 
were effective in relieving symptoms. 

Benjamin Goldman, ir.D. 

ANESTHESIA 

Waters, R. M.: Anesthesloloftj'. J. Am. M. Aw., 
1946, 130:909. 

Certain abuses associated with anesthesiology arc 
common and accepted practices in our country. Ex- 
ploitation of the patient by the hospital or anes- 
thetist does exist. And often the qualified medical 
specialist in anesthesia has not the recognition, as a 
professional member of the medical staff, that he is 
entitled to. There is often domination of this depart- 
ment by hospital executives or others whose vision 
of the ideal is blurred by the desire to avoid entries 
on the. debit side of the ledger. It is important to 
avoid exploitation, and to be sure thatsufficientfunds 
are set aside or collected to pay adequately for good 
service in anesthesiology. 

Several organiaations of anesthesia service arc 
suggested; the scope of departmental organization 
and the size of the institution will determine the num- 
ber of individuals needed. Of importance arc the 
teaching and research possibilities of the specialty. 
Those should be given proper emphasis. Afuch 
wasted effort in unnecessary e.xnerimentalion can be 
avoided by interdepartmental friendship and under- 
standing throughout the medical school and hospital. 

The public as a whole is not receiving the best 
service that anesthesiology is capable of supplying. 
This is probably due to the insufficient number of 
anesthesiologists available. This deficiency is due to 
a variety of abuses which have become common 
practice in the hospitals of this country. Proper in- 
struction of undergraduate and graduate students in 
our medical schools and hospitals is one method 
leading to improvement and the other is organiza- 
tion oj departments in medical schools and hospitals. 

This article is a plea to correct the abuses of this 
specialty at this auspicious time when hundreds of 
medical officers interested in anesthesiology are re- 
turning from war. Mary Karp, M.I>. 

Monhclm, L. M.: Anesthetic Procedures Used In o 
General Hospital In the Communication Zone 
with an Analysis of 2,000 Anesthesias. Current 
IvM. Anettk., 1946, 25- 67 

Jhis is a review of the first 3.000 anesthesias ad- 
ministered in a General Hospital in the Southwest 
Pacific Theater. Its purpose is to study the technique 
osed and the results obtained, as well as to define the 
of the anesthesiologist. 

the anesthetic section has as its duties the estaln 
usning of surgical anesthesia, the performance of 


diagnostic and therapeutic “blocks,” and the ad- 
ministration of intravenous fluids in the operating 
rooms and oxygen therapy throughout the hospital. 

Of the 2,000 anesthesias given, S05 (40%) were by 
regional methods, 856 (42%) were general; 270 
(14%) w'cre local infiltrations, and 6g (4%) 
given by combined methods. Four hundred ami 
forty seven of the regional cases were spinal anes- 
thesias and gave gratifying results, The effectiveness 
of spinal analgesia depends upon the knowledge of the 
various techniques and the proper selection of ca'cs. 

Cervical plexus block and brachial plexus block 
arc described in detail, with a discussion of the new 
technique for brachial plexus injection. This tech- 
nique is a combination of the technique used by 
Lundy and MeOuskey, jilus a few personal innova- 
tions. It has been successful in more than 90 per 
cent of the 74 cases in which it has been used. It 
involves the use of 3 needles, the first one contacting 
the first rib at a point half a finger breadth above the 
clavicle and just lateral to the subclavian artery. 
The second and third needles arc placed 1 and 2 
finger breadths, respectively, posterior and slightly 
lateral to the first needle, neither exceeding the first 
needle in<lepth. A total of soc.c.of 2 percent mety- 
cainc solution is used for the block. Procaine or 
mctycainc was the drug used for spinal anesthesia. 
Of the 856 patients who received general anesthesia, 
833 were given pcntolhal intravenously. It was be- 
lieved that inhalation anesthesia was lc«5 suitable 
for use in the tropics than regional methods. Nine- 
teen different types of combined anesthesias were 
used for 6g cases. The most frequent combinations 
were regional anesthesia plus enough pcntolhal to 
keep the patient asleep or drowsy. 

Complications were kept at a minimum. The im- 
mediate complications incluticd lajyngeal spasm, 
which occurred during pentothal anesthesia, and an 
occasional depression of the respiration. There was 
only one complication of pneumothorax following 
regional anesthesia. Postancsthciic headaches oc- 
curred in 3 per cent of the spinal ca>;cs. 

Mary Karr, M.D. 

Fraser, R. J,; Continuous Lumbar Anesthesia with 
tlic Pllutlon Technique. Current Res. Anesfh., 

1946, 25: 58- 

This article describes a technique for .spinal anes- 
thesia rvith dilute solutions gained from more than 6 
years of experience in 3,000 personal administrations 
with no anesthetic mortality. Two thousand of these 
anesthesias were given with the continuous tech- 
nique. The dilute solutions were used bcc.'iu.sc it was 
believed that they produced less metabolic change, 
fewer discomforts, and less morbiilily in the patient. 

The agents, employed singly or in combination, 
were procaine, jionlocaine, percaine, or dilute riuper- 
cainc, and the method with which those agents were 
used was described in detail. A i i>cf cent solution of 

E trocainc in saline solution especially prepared for 
umbar anesthesia was the drug of choice. With (hi-i 
solution the volume is larger and the inlcrs'al be- 
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tween injections is closer than with the concentrated 
solution of procaine. The second inicction was usu- 
ally required jO minutes after the initial injection 
when procaine was used and apain 15 to ao minutes 
thereafter. As much as 35 c.c.of a i per cent solution 
of procaine has been given in chest surgerj* at one dose 
with no respirator)’ paralysis. The continuous tech- 
nique offers more safety than the single dose tech- 
nique, and the dilute technique offers a safer pro- 
cedure than the concentrated technique since the 
former has less effect on the respiratory, cardiac, 
and vasomotor s>*stcms. No barbotage was used. 

Stress was ma<lc on the necessity of maintaining a 
continuity of the continuous lumbar apparatus. 
Pressor drugs were not used routinely, but were indi- 
cated in aged and hypersensitive patients, and in- 
cluded ephe<lrine, epinephrine, ephedrine-pUtessin 
combination, neosyntphrin, and mcthedrinc. 

The technique of combining nupercaine procaine 
or ponlocainc glucose was discussed. When ponlo- 
cainc and glucose were the agents used, a o.a/io 
solution or o r/io per cent solution was found to 
have the same anesthetic potency as the r per cent 
procaine solution. So far, no intercostal paralysis 
has resulted from the more dilute o.t per cent solu- 
tion. The use of dilute nupercaine is still in the ex- 
perimental stage. 

The largest volume of procaine in the series was 
60 C.C.. and the longest anesthesia reported was 5 
hours. Mabv Kabp, M.D. 

Evans, F. T.j Sepsis and Asepsis In Spina! Analgesia. 

Proe R.Sqc J/., Load., 1946, 39. tSt 

It is the author's opinion that when sepsis occurs 
in spinal analgesia, the infective material is conve>'ed 
through the lumen of the spinal needle because of 
some avoidable failure in the anesthetist's technique. 
The author also stresses the question of asepsis. 

There are many points at which the technique can 
break down. Septic matter can enter the spinal 
canal as the result of spinal puncture as follows; 

1. From the hands of the anesthetist 

2. From the skin of the lumbar area 

3. From the imperfect sterilization of syringes and 
needles 

4. From contamination of the needles and syringes 

5. From a hematoma caused by repeated attempts 
at spinal puncture 

The wisest course is to scrub the hands with soap 
and water as for any surgical procedure, rinse them 
in alcohol for 2 minutes, and allow them to dr>*. 
Furthermore, the use of sterile rubber gloves, put on 
in the proper manner, is recommended. 

With regard to sUn preparation, the preferred 
method is washing with soap and water, this being 
followed by the application of tincture of iodine and 
alcohol. Since it is possible for organisms to be 
carried in by the needle, either on the pmnt or just 
inside the lumen of the point, the Sise introducer 
may be used as a precaution. 

The syringes and needles are used for nothing 
but spinal punctuies. AU-glass syringes ate lecom- 


cwis or organisms can lodre b 
the mlersticcs of the cement in other tjpes and it is 
difficult for the sterilizing fluid to penetrate Ihcsf 
areas. The best method of sterilization is nith dr>- 
hcat or autoclaving. II this is tot possible, boili.ig 
foe 5 minutes in water is reasonably sait, distilleil 
water being used to avoid the risk of an alki&t 
reaction which will precipitate the anesthetic is its 
insoluble base. 

Distilled water employed for rinsing needl« and 
syringes must be taken from a tew bottle that has 
been freshly sterilized, as organUms can be found in 
the water after the bottle has been opened for a ftir 
hours. 

Anesthetic solutions In ampoules arc safest, kl 
there is a source of infection vis the ampoule. This 
is the paper label, which will float off in aqums 
solutions, and the organisms imprisoned under the 
label are released and thus form a source of infection. 
Ampoules may be kept in 70 per cent alcohol o_i their 
outer surface may be sterilized by immersion in 
formalin vapor for 34 hours. 

There is some evidence of the occuiKnce of 
“chemical mcnlngjlis," but this is thousU W « 
negligible. - , . j 

Direct handling of the ampoules is abided »w 
the needle is introduced into the ampoule aithont 
its touching the exterior. 

With proper technique, the risk of imeclwn >5 
negligible, but if there is any delation fwtn Ujs, 
infection can occur, and sometime* ,, n 
consequences. Msf* Fauvets Poe, M D 

Cilimh. II. It-! The Phislol^loil •"J 

Action of Curare. Cttwnr » 946 . J 

This article rcAnews the history of 
knonledge of the clinical use of curare, ffi h 
reference to its use in anesthesiology, 
effect is observed usually tMthm a 
injection is made, teaches its ^akinabout S - 
and then in 

properdose depends upon the anesthetic g . ■ 

U the size and age of the 
vidual susceptibility to the drug. "Jf-rafoo- 

anesthetic agent used, curare °^SLct w 

depression than when it is used 
cySopropane alone.. Su mist be 

same curanform action as respiratory n- 

employed to maintain an anesthesia- 

change when curare is j the eSectirt 

There is less margin of s.afetj betw 
dose and the os-etdose to stand the 

adults. Frail or seriously iH *^7'® j , large ados? 
drug as well as robust ones, and need as larg 
in proportion to weight. . t^tiieen 3 

The usual initial dose 

35 ic.c. Five cubic centimeters tsl^ m 

for one injection. Large the desircff 

the central action of results foUo'^' 

peripheral action. smaller than 3 

aueropt to give initial doses smaller 
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adult patients under cyclopropane or other gas an- 
esthetic agents. 

The author has personally administered curare to 
700 patients. It is used as an adjunct to cyclopro- 
pane in 40 per cent of all abdominal operations. It is 
useful in facilitating endotracheal intubation in 
cases in which there is much muscular rigidity, in 
overcoming the tight anal sphincter in hemorrhoi- 
dectomies, in aiding pelvic examinations In obese 
patients, and in relaxing a conscious muscular pa- 
tient who is to have a bronchoscopy. 

Curare has two actions. The well known periph- 
eral action and the central action on the brain. The 
peripheral action is due to an interruption of the 
nerve impulse at the neuromuscular junction, prob- 
ably a blocking or neutralizing of the acetylcholine 
reaction. Curare thus prevents the effecter substance 
of voluntary muscle from reacting to acetylcholine, 
and also blocks synaptic transmission between pre- 
ganglionic and postganglionic fibers of the synpa- 
thctic division of the autonomic nervous system. 

Evidence of the central action of curare is based 
upon recent clinical results following the adminis- 
tration of large doses to patients and the findings in 
recent laborator>' experiments. When large doses 
were given, complete paralysis of all skeletal muscles 
resulted with an abrupt loss of consciousness without 
any preceding period of analgesia. Evidence points 
to the independent nature of the central and periph- 
eral actions. Prostigmine was not believed to be a 
necessary antidote to overdose of the drug. 

An occasional bronchial spasm resulted from the 
use of curare. Among the author’s 700 cases, 3 bron- 
chial spasms were observed. 

There is no contraindication to its use. It may be 
administered to any patients in whom extra muscu- 
lar relaxation is needed. Sternal injection may be 
used when the veins are inaccessible. 

The sure but transitory action, with rapidity of 
elimination and no after effects, makes the use of 
curare a great benefit to the anesthetist and appears 
to give this drug a permanent place in anesthesi- 
ology. Mary KARr, M.D. 

SURGICAL INSTRUMENTS AND APPARATUS 

Jenkins, 11 . P., and Clarke, J. S.: Gelatin Sponjic, 
A New Hemostatic Substance; Studies on Ab- 
sorbability. Arch. 5 «rf., 1945, 51: 353. 

Hemostasis is a fundamental principle in surgical 
technique. It can be satisfactorily obtained in most 
instances by ligature, clips, pressure, electrocoagu- 
lation, and packs. There are some situations, how- 
ever, in which venous or capillary bleeding may be 
dilhcult to control by these methods. 

The major recent advances in the problem of con- 
trol of capillarj’ and venous oozing have been the de- 
velopment of coagulating agents, such as Ihropbin, 
and the use of absorbable substances which will aid 
•n clot formation by purely mechanical means, such 
** transmitting pressure to the bleeding surface and 
oucring a matrix for the formation of the clot. 


The work of Seegers and his coworkers deserves 
special mention as a major contribution to the prob- 
lem of hemostasis. They have developed a method 
of preparing a purified thrombin, which is now com- 
mercially available and, furthermore, they have 
worl^d out a method of calibration and standard- 
ization of the potency of the thrombin known as the 
Iowa unit. 

The most recent of the absorbable hemostatic 
materials is gelatin sponge or foam. This is prepared 
from ordinary commercial gelatin, which is made up 
in a solution to which a hardening agent is added. 
After bubbles of air are introduced, the mixture is 
allowed to dry in pans. It can then be cut into any 
desired size or shape. The material, which has been 
used for experimental purposes, is provided in sealed 
glass jars previously subjected to sterilization with 
dry heat. 

The gelatin sponge is a white crisp material which 
is extremely light in weight. One cubic centimeter 
weighs g mgm. The sponge will take up many times 
its weight of water when it is submerged and the air 
bubbles are expressed. 

When moistened, the gelatin sponge shrinks and 
becomes soft and pliable. It easily adjusts itself to 
any irregularities in the surface to which it is applied. 
It does not fragment easily, although it is not es- 
pecially tough. 

An experiment was devised primarily to determine 
the behavior of the gelatin sponge in the tissues of 
animals and the response of the tissues to the gelatin. 
To avoid the introduction of an additional factor in 
this evaluation, the gelatin sponge was used without 
thrombin. 

These experiments have demonstrated that gel- 
atin sponge is a bland substance which is generally 
slowly absorbed In the tissues over a period of about 
5 weeks. 

The presence of a conspicuous number of poly- 
morphonuclear leucocytes would generally lead to 
rapid absorption of the sponge within a few days or 
a week by a liquefaction process. 

The magnitude of the tissue reaction to the gelatin 
sponge during the period of abso^tion was generally 
less than that observed for surgical gut. 

Gelatin sponge has a definite hemostatic action 
per sc when applied to bleeding surfaces with mod- 
erate pressure. 

Gelatin sponge or foam appears to have properties 
which make it suitable as an absorbable hemostatic 
substance, and deserves clinical trial in the varied 
fields of surgery to further evaluate its merits and 
limitations. John E. KrRKrATRicK, M.D. 

Lowry, M. L.s Synthetic Adlicshcs In tlie Treat- 
ment of Wounds of the Liver and Other Surgi- 
cal Conditions; A Preliminary’ Report. Arch. 
Suri; 1946, SJ: 160. 

With a view to finding a hemostatic agent capable 
of controlling hemorrhage from extensive wounds, 
the author has performed experiments on rabbits, 
and has used commercial Scotch tape to cover do- 
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fccts left by the excision of segments of the liver, intestine to the liver scar. The li%-er wounds hd 
Seventeen animals were operated upon and Urge healed well. When the hepatic scars wertseciiouri 
wedge-shaped portions of their livers were cut away, for microscopic study a small abscess or a ciswus 
No attempt was made to bring the two cut surfaces residue surrounded by fibrous tissue was the B'ua) 
together or to control the bleeding in any way, nor finding, apparently representing the wiabsorW 
was the tape applied to the raw surfaces of the liver, components of the tape. The spthetic nsiM tjpe 
Instead it was placed on the upper and lo\wr sur- of adhesive agent had the greatest hemostatic efl«L 
faces of the liver and brought out over the defects to The most satisfactory t^Tie of tape, although it «5 
the edge of the liver in such a manner as to enclose not completely absorbed, was one of poljvinjlalco' 
completely the area from which the exci^on had been hoi backing, rope stock filler, and adhesive synlhttit 
made. One rabbit died of peritonitis on the fourth resins. The tape samples left in the pehtosri} 
day. In contrast to this, 8 of the ir control animals cavities of rats were completely absorbed at the end 
died of hemorrhage within la hours; the 3 control of one month and produced no tissue reaction. .1!! 
rabbitswhichsurvivedhadthesmallestlivcrwounds. of the tapes were found capable of withstandirg 

Commercial Scotch tape consists of three layers: sterilization by autoclaving, but some lost var>-ing 
the backing, usually cellophane; the filler, rope stock degrees of elasticity, flexibility, and adhesi«r.ess in 
paper; and the adhesive face, crude rubber or some the process. 

synthetic substitute. Eleven types of tape were This type of tape has many potential surgical t)«5, 
tested— the regularly available types and some asahemostaticagentinwoundswithdt£Fuseb!«di.igi 
specially synthesized tape for experimental purposes and as a simple mechanical method for holding io- 
by the manufacturer. In addition to being used in gether the ends of severed nen-es, tendons, 
the animal experiments mentioned, the tapes were possibly vessels. Of the requirements for a proouti 
tested for absorbability by Introducing samples of that will be suitable for use in humans, natoeiy, 
them into the peritoneal cavities of rats and leaving complete absorbability, minimal tissue wction, 
them there for a month. They were also subjected great adhesive capacity, 
to sterilization by means of autoclaving. susceptibility to chemical and therma sterna . 

When the sixteen surviving rabbits were exam- some of these have already been attamM. 
ined, from r to 5 weeks after operation, none showed author believes that with * ’ 

signs of iiitrapentoncal bleeding or visible residues of the other desired properties can be ODUmw- 
the tape. A few showed slight adhesions of the B. F. Lotn^ssr* » • 
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ROENTGENOLOGY 

Camiel, M. R.: Roentgenology of the Draining 
Bronchi from Tuberculous Cavities. Radiology, 
1946, 46: 24. 

The diagnosis of Involvement of the bronchi 
draining tuberculous cavities is, as a rule, based on 
clinical evidence, bronchoscopic findings, and a few 
indirect roentgen signs. The author, in studying a 
rather large number of cases, came to the conclusion 
that there are also characteristic direct roentgen 
signs which may be utilized to advantage. 

The part of the lung which lies between the hilum 
and a certain tuberculous cavity contains the 
regional bronchi and the peribronchial vascular and 
lymphatic channels which drain the area of paren- 
chymal involvement toward the root of the lung. 
That the draining bronchi themselves may be in- 
volved by the tuberculous process is now generally 
recognized. Some investigators, as a matter of fact, 
are of the opinion that they are almost always 
involved. 

The mode of involvement of the bronchi is not 
clear. There are several theories for its explanation. 
The author believes that it is the result of direct 
extension from the cavities they drain by implanta- 
tion from the infected material. 

The roentgen appearance of involvement of the 
draining bronchi depends on the severity and dura- 
tion of the underlying tuberculous process. In the 
early stages the edema or slight inllammation of the 
bronchus is reflected in a simple increase of the bron- 
chial shadow, The often observed rapid clearing up 
of such a shadow suggests either a nonspecific process 
or a very minimal tuberculosis. Later, submucous 
extension develops with elevation of the bronchial 
mucosa and thickening of the bronchial wall. At 
this stage roentgen study reveals two closely related, 
dense, parallel lines, separated by a central shadow 
caused by the lumen. Tomography is of great help 
in bringing out this feature of the roentgen appear- 
ance. Still later, ulceration develops and is associ- 
ated with an irregular granulomatous growth above 
the surface. Such a process is identified on the 
roentgenogram by a dense irregular widened bron- 
chial shadow with an irregular narrowing of its 
lumen. A peribronchial reaction may also be present. 

At times one may not be able to outline the 
bronchus clearly, but even so the shadows between 
the cavity and the hilum are attributed to the in- 
volvement of the draining bronchi. With continued 
advance of the tuberculosis the ulccrogranuloma 
completely occludes the bronchus, which leads to 
peripheral atelectasis. Finally, caseation sets in 
with necrotic bronchitis, and gives rise to very thick 
bronchial and peribronchial shadows. The clearing 
of the extensive disease is reflected by a reversal of 
the roentgen andings until a gradual return to 


normal is reached, although the fibrous residua may 
leave their marks iiidcfmilcly. T. Lci'cctia, M.D. 

De Balsac, R. II., and Pannier, R.: Cardio^-ascular 
Radiokymography; Its Usefulness and Its 
Future(La radiokymographie cardiovasculaire; son 
utility et son avenir) 1945, 16: i. 

Radiokymography offers two ways of picturing 
the movements of the heart and the great vessels. 
In the first a screen with horizontal slits is interposed 
between the thorax and the photographic plate. The 
screen is slowly moved down vertically till the whole 
plate has been exposed. A picture of all parts of the 
heart in various phases is thus obtained. In the 
second method, the screen is stationary and the plate 
is moved till fully exposed. The resulting picture 
shows the movements of particular areas of the heart 
in its various phases. The kymogram enables us to 
distinguish clearly between moving and nonmoving 
contours. 

The clinical importance of this diagnostic method 
is still open to question as the interpretation of the 
kymogram presents considerable difficulties. How- 
ever, valuable contributions seem to be possible in 
cases of coarctation and stenosis of the aorta, in 
localization of foreign bodies in the wall of the heart, 
and in valvular diseases. This article deals especially 
with the radiokymographic findings of myocardial 
infarcts, and the systolic dilatation of the left auri- 
cle in mitral disease. \Vernt.ji M. Souim, M.D. 

llendclberg, T.; The Roentgenographlc Examina- 
tion of the Ankle Joint in Malleolar Fractures. 
Acta rodiol., Stockh., 1946, 37; 23. 

A number of different studies of the mechanism of 
various ankle fractures and dislocations and of their 
anatomical basis arc loosely linked together in this 
article, the material being mainly from the author’s 
thesis on fractures of the posterior margin of the tibia. 

Some of these investigations may be summarized 
as follows; 

X. Purpose of the investigation. The determination 
of the origin and insertion of the anterior tibiofibular 
ligament, and of its relation to the common oblique 
fracture of the tibia. 

Method. Radiography of an anatomical prepara- 
tion in which the ligament was marked by a wire. 

Findings. This type of fracture often reaches be- 
low the insertion of this ligament. If the malleolus 
can be displaced laterally by manipulation, the liga- 
ment is invariably torn even if the fracture docs not 
reach below the ligament. 

a. Purpose of the investigation. Study of the lateral 
and medial malleolar ligament insertions for better 
understanding of the arthrograms. 

Method. Radiography of an anatomical prepara- 
tion from which the jiosterior Joint ca[)sule was 
removed. 


IQ7 
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Findings. The medial ligament inserts on the 
astragalus at the level of the distal part of the 
trochlea tali. The lateral ligament inserts at the 
level of the subtaloid joint. 

3. Purpose oj ihtinxtstigalion. Study of the injones 
to ligaments caused by malleolar fractures. 

Method. Manipulation of fractured ankles under 
fluoroscopic control. 

Findings. In 31 of 42 cases examined a tendency 
toward dislocation was observed. The dislocation 
could be produced by pronation-abduction in 24 
cases, by supination-adduction in a, by supination 
in 2, and by uncertain or unidentified motion in 3 
cases. 

4. Purpose of the investigation. Comparison of the 
mobility and "dislocatability” of the injured ankle 
with that of the uninjured one ol the same patient. 

Method, hlanipulation under fluoroscopic control. 

Material. Approximately 350 cases with fresh or 
old (follow up) ankle injuries. 

Findings. Only one control ankle displayed a 
slight instability of the talus. No instability of the 
talus in plantar flexion was observed in any control 
ankle, although it had been described as a normal 
feature by many anatomists. 

Conelusian. A mobility of the talus which permits 
widening of the talofibular space under manipulation 
is pathological. 

5. Purpose of the investigation. Correlatiorr of the 
fluoroscopic findings in 4 to specified ligament in- 
juries. 

Method. Arthrography b)- means of Injection of 
3 c.c. of petabcodil into the joint. 

Material. Same as in 4. 

Findings. In 15 of 16 cases in which the attempt at 
dislocation of the injured ankle failed or in which the 
fractured malleolus accompanied the talus in dislo- 
cation, no leakage of contrast material occurred. In 
9 of xo cases with gross abnormal mobility of the 
talus, leakage was clearly observed. 

Failure of contrast material to escape into the suc- 
tounding tissues in some cases of abnoimal “disio- 
catability” was probably caused by blood clots be- 
cause it occurred in cases in which the examination 
was performed 24 hours after the injury or later. 
Nonleakage in cases of abnormal mobility not ex- 
ceeding I or 2 mm. (observed in a few instances) is 
probably explained by stretching of the capsule 
without rupture. 

6. Purpose of the invesiigalion. Determination of 
theroentgenographic visibility of the widening of the 
tibiofibular space (which is said to occur in many 
ankle injuries). 

Method. Insertion of wooden wedges between 
tibia and fibula. 

Findings. The widening cannot be seen on regular 
anteroposterior ankle films because of the obliquity 
of the contours. Escape of contrast matwial along 
the interosseous membrane sometimes indicates this. 

Conclusion. Fluoroscopic manipulation and^ ar- 
thrography are necessary for the x-ray diagnosis of 
rupture of the tibiofibular ligament. 


7. Purpose of ike investigalion. Detenjibatioa of 
how tilting or dislocating the talus influences tiie 
tibiofibular ligament and space. 

Method. Postmortem experinients and the lestine 
of i case in vivo. 

Findings. Dislocation of the talus does not widen 
the tibiofibular space, 

8. Purpose o/ the investigal'm. Evaluation oi the 
roentgenographic visibility of posterior tibia! fra|- 
ments. 

Method. Postmortem experiments with anificii] 
fiactures and clinical roentgenographs of 160 rases 

Findings. Only in 27 of the 160 cases were tiie 
/ragments clearly outlined. 

Conclusion. Films of the ankle in oblique posteio- 
lateral projection should be taken in all cases o( 
ankle injury. 

Further studies concerning fractures of the mal- 
leolar arches are discussed in detail. 

GEsa.ur S. ScHwm, M.D 


Overgaard, K.: On Bechterew’s Disease from the 
Roentgenological Point of View, Acts raf'd, 
Stcckh., 1945, 3d: 165. 

The author briefly reviews the patholop’ of 
ankylopoiettc spondylarthritis, or Bechterewj dis- 
ease, and stresses its freouently insidious onset, its 
predilection for young adult males, the psm sa w 
spine with gradual development of 'P'”*' 
especially in the lumbar region, fixation of ‘he nw, 
and later involvement of the joints of the exteenitirt 

He points out that the few cases tepoited as can- 
ing to autopsy relatively early 
have shown an inflammatory atthriw * 

the small Intervertebral Joints, 
suits in fibrous and then bony 
companying deposition of bone m fK,!” . ; u 
ligaments. UTieteas the state of the J ,1,,^ 
is not mentioned in these early 
believes there is roentgen J J4«iich 

lac early involvement of the smsll 

more easily recugnitable in films than 
intervertebral joints where such change , 
be brought out only with a careful sea 
oblique views. , i . , r.-Ttftnilh’ 

He bases his opinion on a j-lvKtbe 

observed cases (28 males and 3 
roentgen details in 8 of these case . 
disease there were decslcifica- 

the sacroiliac joints with slight, ®P .X^ingoltbe 
tion of subchondral osseous tissue and W w 

articular surfaces. Confluence of the 5 ^ 

tions may result in an apparent in 

space. As decalcification bridges begin 

sclerosis increases in others, and ^.-jujUy this 

to cross the architecture is d- 

process progresses until the joint 

faced by osseous ankylosis. , , jithoiigh 

He also calls attention to the fact in 
the fibrocartilapnous tissue in ^ 

discs degenerates as the diseas P ° narrowed, as 
bral interspaces usually do not become na 
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in simple fibrous degeneration, probably because by 
the time this change inter\’enes the distance between 
the vertebrae has become fixed as a result of articu- 
lar and ligamentous change, manifested in the 
roentgenogram by intervertebral bridging and not to 
be mistaken, in the author’s opinion, for the long 
osteophytes often seen in ordinary osteoarthritis. 

.■\fter reviewing the results of roentgen therapy in 
this disease as reported in the literature, the author 
relates his own experience in the treatment of 15 pa- 
tients with rather severe cases, who also received 
intensive medicinal and physical therapy. Irradia- 
tion was given over the sites of pain, with special 
attention to joints in which it was important to 
maintain mobility, such as the cervical and atlanto- 
occipital joints, and those of the hip and shoulder. 
Single doses of from 150 to aoo r, (180 kv., 1 mm. of 
copper plus i mm. of aluminum), repeated once to a 
given field, or one dose each to an anterior and pos- 
terior portal, constituted the usual course, and if a 
satisfactory eSect was not obtained the course was 
repeated after from 3 to 6 weeks. A considerable 
analgesic effect was obtained in all cases, and as a 
consequence patients were able to tolerate more 
active physiotherapy. A folIow>up of 10 cases after 
from 1 to 4 years showed that the gains made had 
been maintained in all but i incompletely treated 
case.^ The patients had little pain, and mobility in 
the joints of the extremities was good enough to 
permit them to work. Lxuan DotJAiDSos, M.D. 

Nielsen, J.: Roentgen Treatment of Malignant 
Tumors of the Nasophar>-nx. Ada raiioly 
Stockb., t94s, a6: 133. 

The author reports his experience with 77 cases 
of malignant nasopharyngeal tumors, 75 of which 
had been e.xamined histologically. This represents 
the total number of cases of this kind referred to 
the Radium Center in Copenhagen from 1931 to 
1941, and 0.75 per cent of all malignant affections 
treated in this institute over this period. Several 
histological classifications in the examined tumors 
are given, one of which is as follows: 


Lymphoepilhelioma « cases 

Reticulosarcoma 13 cases 

bympliosarcoma 7 cases 

Basal cell carcinoma j i cases 

^uamous cell carcinoma » cases 

Cyliodroma (cylLndrocellular carcinomal i cases 

Not examined a cases 


All cases were treated with x-rays exclusively in 
fmetionated doses to two lateral portals (including 
the base of the skull and the neck) and usually to 
two additional frontal portals with the eyes protccl- 
J|d, As a rule, two treatments were given per day. 
The single treatment dose varied between 75 and 
500 r./air. In most cases the radiation was a heavily 
filtered (Thoraeus filter) xSo — 200 kv. beam. The 
largct skin distance was between 50 and 70 cm. and 
the intensity varied between 3.5 and 7.5 r./air per 
minute. The tumor doses as stated in the case 
histories {not all of the cases are reported) ranged 


from r,8oor. to 5,400 r. Additional treatments were 
giwn to recurrences and metastases. 

The results in the 37 cases which were treated up 
to X936 were as follows: 

TABLE I.— ROENTGENOLOGICAL RESULTS IN 37 
eVSES OF NASOPIIAR\Ts'GEAL TUMOR OB- 
SERVED FROM 1931 TO 1936. 


Symptom-free after s years 9 (34 per cent) 

Alive with recurrence after 5 years 3(5 percent) 

Died within $ years 26 (71 per cent) 


37 

TABLE II.— FIVE-YEAR RESULTS OF ROENTGEN- 
OLOGICAL TREATMENT IN 37 CASES, IN RE- 
LATION TO THE HISTOLOGIC TYPE OF TIIF. 
NASOPHARYNGEAL TUMOR. 

Ly'mphepithelioma 4 of 15 ) Sarcomas: 7 of 35 

Reticulosarcoma 2 of 77 (2S per cent) 

Lymphosarcoma i of 3 J 

Basal cell cardnoma. ... 3 of 2 ) Carcinomas: 3 of 

Squamoepitfaelia) carcinoma oof 9) tx (iS per cent) 
No microscopy 0 of i 

Sixty-seven of the 77 patients cither bad lymph 
node metastases when they were first seen or they 
developed them after the treatment. In 7^ ca.scs 
distant metastases could be demonstrated with cer- 
tainty in one or more of the following locations; 
bones (13 cases), mediastinum and lungs (S cases), 
liver (3 cases), and abdominal glands (7 cases). 
The author concludes; (i) that roentgen therapy is 
at present the method of choice; (3} that supple- 
mentary intracavitary’ treatment will probably’ not 
improve the results since the dose distribution is 
adequate; and (3) that incases of lymphocpithclioma 
the necessary tumor dose depends on the treatment 
time. It rises with the treatment lime, c.g., it Is 
only 3,000 r. if given in 20 days, but s,ioo r. when 
protracted over 60 days. 

The symptomatology, diagnosis, and clinical 
management of nasopharyngeal tumors is discussed 
extensively. Gerhart S. SaiWARx, M.D. 

Jensen. A.; Dose Measurements In Roentgen Irra- 
diation of the Female Pelvis. Acta radiol., 
Stockii., 1945, 5^: 99- 

The purpose of this invesligalion is to compare 
the skin dose-tumor dose ratio as it occurs in the 
roentgen ray treatment of the parametria following 
the usual intracavitary radium treatment of uterine 
carcinoma, (a) if cross firing through 3, 4, or 8 portals 
is used, and (b) if rotation treatment is applied. In 
the latter case the patient lies horizontally on a 
stretcher while the roentgen ray tube moves around 
the patient. 

Three principal arrangements were used for the 
rotation method: (r) the tube describes a half circle 
of 180 degrees around the long axis of the patient 
within several minutes; then the patient is turned 
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I’enicilliu proved effective in controlling this compU- 
cation. Grafting was necessary to heal this skin 
defect. 

In contrast to thermal burns, there was an absence 
of subcutaneous edema, which suggests a superficial 
effect and therefore absence of damage to the cap- 
illaries. None of the lesions involved tissues deeper 
than the dermis. 

In comparison with severe roentgen ray reactions, 
the cathode ray reactions became manifest much 
sooner and caused decidedly less pain. Their pe- 
riodicity is unique. They exhibited temporary lulls 
during which beginning healing was evident. 

The late effects arc somewhat similar to roentgen 
ray reactions, but what the final changes may be Is 
still unknown. 

An excellent clinical description is given of the 
cathode ray burns and protocols, and the article is 
accompanied by colored photographs showing the 
progress of the cases. Harvey S. Allen, M.D. 

RADIUM 

Medical OfUeersoftheFirst, Third, Elglith, Twelfth, 
and Fifteenth Air Forces : The Use of Radium in 
the Aerotitls Coritrol Program of the Army Air 
Forces. Ann. Otol. Rhinol., 1945, 54: 650. 

The medical officers of 5 Air Forces participatcrl 
in the preparation of a report on the use of radium in 
the Aerotitls Control Program. The organization of 
the program began in May, 1944 when the Air Sur- 
geon assigned 10 otologists to the Johns Hopkins 
Hospital, Baltimore, to be indoctrinated, under the 
guidance of Samuel J. Crowe, in the problem of 
aerotitis and its possible control by the radium treat- 
ment of lymphoid hyperplasia about the pharyngeal 
ostia of the eusiachian tubes. These otologists were 
then sent to the various Ait Forces, some stationed 
in the United Slates, others operating in the theaters 
of war where they actually carried out the work. 

The Program became necessary because of the 
fact that a great number of airmen had been inca- 
pacitated by the acrolitis, which interfered seriously 
with the elTiciency of the Service. In referring to the 
overseas situation in the years 1943 and 1944, one 
.\ir Force Theater Surgeon stated: “In the end, 
these men lake up a lot of time of the Unit surgeons, 
occupy hospital beds, and are not available for com- 

The term “aero-otitis media’’ was coined in 1937 
by Armstrong and Heim, who defined the condition 
as an acute or chronic traumatic inflammation of the 
middle ear due to improper ventilation during flight. 
Nornrally, equalization of pressure between the 
middle ear and the surrounding air is accomplished 
by swallowing, yawning, or other acts which cause 
eustachian lubes to open al regular intervals. 

Pf’^di'posing factors, the most common of 
"h’ch is lymphatic hyperplasia in and around the 
pharyngeal ostia of the custachian tubes, however, 
prevent such an equalization of the pressure. The 
Jesuit is that the custachian tubes become completely 


blocked, ami cause pain, tinnitus, and deafness of 
varjdng degree and duration. This occurs especially 
during changes in barometric pressure associated 
with rapid descent. In severe cases, fluid or blood 
may accumulate in the tympanum and occasionally 
the drum may perforate. 

Otoscopic examination reveals retraction and con- 
gestion of the tympanic membrane, and often 
hemorrhage into its layers. Nasopharyngoscopic ex- 
amination shows that in the majority of such cases 
there is evidence of excessive lymphoi<l hyperplasia 
in the fossa of Rosenmucllcr, in and around the 
pharyngeal orifice of the custachian tube, or in the 
area between the tubal orifice and the posterior end 
of the middle turbinate. 

Because of this striking correlation between the 
lymphoid hyperplasia and the incidence of aerotitis 
in the airmen, it was decided to try to destroy the 
lymphoid hyperplasia, not only in the men who had 
already developed a chronically recurring acrolitis 
but also, if possible, in all those in whom the location 
and amount of lymphoid hyperplasia would indicate 
a predisposition to aerotitis. The Air Surgeon au- 
thorized the use of radium as the most efllcicnt 
means of destroying the lymphatic hyperplasia. 

The following technique was recommended: 

Two nasopharyngeal radium anplicators, each 
containing 50 mgm. of radium sulfate, are intro- 
duced simultaneously along the floor of the nose, one 
on each side. The applicator consists of a radium- 
containing chamber and a wire handle. The chamber 
is made of monel, 2 cm. long, has an outside diameter 
of 2.3 mm., an inside diameter of 1.7 mm., and a wall 
thickness of 0.3 mm. The chamber is brazed to the 
wire handle to prevent the possibility of its being 
broken off and swallowed or aspirated. In the begin- 
ning the exposure was for 6.6 minutes, giving a dose 
of approximately i gm., ao seconds Later, the 
exposure was increased to 8.5 minutes, leading to a 
dose of r gm. 25 sccomls. With the 0.3 mm. monel 
filler, the radium source emits 30 per cent beta rays 
and 70 per cent gamma rays. Whenever possible, 3 
applications arc made at intcr\’al5 of from 25 to 30 
daj-s. 

Treatment should not be given in the presence of 
an acute upper respiratory infection. In subacute 
infection, the dose is split into two equal fractions, 
given 5 days apart Special care must be tahen not 
to bend or break the applicator since the escape of 
radon would render the radium useless as a source of 
irradiation. It is also necessary to obscr\'e .strict 
protective measures for the personnel giving the 
treatment. The best protection being distance, the 
treatment rooms .should be at least 20 feel away 
from the examining rooms. The ai)plicatoTs must Ik* 
handled as briefly as possible. To cic.an them, a .soft 
brush is fastcncsl to the sink ami they arc rubbed 
against this brush. 

To secure comparable results, the Air Surgeon 
devised standard methods of history taking, of exam- 
ination, of interpretation of findings, and of treat- 
ment. 
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The First Air Force was located in the United 
States. The program was conducted by Hendriis, 
Lieberman, Lyman, McMurray, Magnuson, and 
Wcymuller. There were two Irradiation Clinics, one 
at \Vcstover Field, Massachusetts, and the other at 
Mitchell Field, New York. 

During the period from September lo, 1944 to 
June 1, 1945, Hendricks and Lieberman, alter exan\> 
ining 3,525 airmen in combat crew training at West- 
over Field, found an incidence of 44.3 per cent of 
lymphoid hyperplasia in and around the eustachian 
tubes, which required treatment. A past history of 
aerotitis was two and a half times as frequent in the 
men who were treated as in those who were rejected 
for treatment. In a group of 778 airmen, it was 
possible to extend follow-up observations to 30 da>-s 
or more after 3 treatments were given. Of these, 90 

t )er cent showed a definite reduction in the amount ol 
ymphoid tissue, as compared to that found at the 
original examination. In 54 per cent of the men 
there was subjective improvement. Upon comple- 
tion of treatments, the incidence of aerotitis in the 
treated men became practically identical with that of 
the group who were rejected for treatment. 

\VeymuUeraad Magnuson, during the same period, 
treated 52 cases of recurrent aerotitis at Mitchell 
Field. Only 8 cases failed to respond, the most fre- 
c^uent causes of failure being allergy, chronic sinusi- 
tis, vasomotor rhinitis and sinusitis, and frequent 
colds. 

The Third Air Force likewise was stationed in the 
United States. The program ivas conducted by 
Gleuber, Smith and Earl. There was one Irradiation 
Clinic established at Drew Field, Florida. In this 
Air Force, 1,177 flying persons were treated. In 381 
cases, a good follow-up was obtained. The subjective 
improvement amounted lo 54.4 per cent after the 
first treatment, and 90.5 per cent after the second 
treatment. Objective improvement was noted in 
95.2 per cent after the second treatment. Unfor- 
tunately, no observations could be made after the 
third treatment but it is presumed that the final 
results must have been even higher. The most fre- 
quent causes of failure were grossly hypertrophied 
adenoids, recurrent colds and nasopharyngitis, and 
permanent defects either in the tympanic membrane 
or in the nose. 

The Eighth Air Force was located in England, from 
where it operated over the continent. The Aerotitis 
Control Program was conducted by 3 medical officers, 
one attached to each division; Eschenbrenner, Jr. 
to the First, Collins to the Second, and Lyle to the 
Third Division. 

The period of examinations and treatments was 
from November r, 1944 to February 14, 1945, but 
some follow-up studies were continued until June i, 
1945. A total of 1,124 men with aerotitis were 
examined. Of these, 977 were bomber personnel and 
147 were fighter pilots. Treatment was pven in 404 
cases and a group of 66 untreated cases were used for 
control. A subjective improvement was noted in 
58.3 per cent of the men after the first treatment, in 


77.0 per cent after the second treatment, and in ,3 j 
per cent after the third treatment. The coiresMiid. 
mg objective improvement was 784 percent afttr 
the second and 94,6 per cent after the third treit- 
ment. It was noted that persons mth repeated 
groundings for aerotitis had a high incidence of air 
difficulty in the decompression chamber. 

The Twelfth Air Force operated through Conics, 
northern Italy, France, and Germany is a stiy 
highly mobile unit. The Aerotitis Control Ptogiaa 
was entrusted to Mikell who, during a few month?, 
had to cover with his Irradiation Clinic jo, 000 oiks 
by air and 5,000 miles by land, using every imap- 
nable vehicle for transportation. From December 
2t, 1944 to April 21, 194s, Mikell examined 704 meo 
of whom 394 received treatment. It was possilsle to 
follow up 162 men 30 days after the third treatment. 
The final results shotved 89 per cent of subjectiie 
and 80 per cent of objective improvenjcnl. _ 

The Aerotitis Irradiation Clinic cd the Fiiteesli 
Air Force was in charge of Trapasso, who travelled 
between bomb groups by jeep and trailer. From 
November 9, 1944 to April Ji, 1945 Trapasso 
examined 1,580 men and treated i,ooj men. How- 
ever, because of the rapid turnover of personoeJ, owy 
91 men could be followed up 30 day's or more arwr 
the thirci treatment. The subjective improwment 
amounted lo 44 per cent after the first, ^4 
after the second, and 81 per cent after the thira It»i* 
ment, whereas the objective improvement was 
per cent after the second, and 98 per cent alter i 
third treatment. . , , 

A tabulation of all the available data 
Air Forces indicates that a total of ^4*345 “ 
examined by the pMtidpatirig uniU and 6.8Sr «« 
selected for treatment. A total of ver. 

were given without a single instance of -gj, 

ation. The only reaction noted by a , 

of the men was a mild stuffiness of t e 
slight sore throat. _ . -a by 

The final conclusion is drawn that 
destroying lymphoid hyperplasia ^ js of 
pharyweal oriBccs ol .Ita 
definite value in aerotitis, not only 


MISCELLANEOUS 

UynoWs, L,: Nemr 

Effects and Tlielr .5: jyj. 

coast Lecture. 

The mechanism of the 

patient is treated with a day^oi 

,een an intriguing theory was 

adialion therapy. A published his 

dvanced until 1922 to this theop 

point heat hypothesis. _ Acco J tjuuoos, the 
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Fig. I. This shows a monomolecular layer of lipoid ma* 
tcrial prepared 00 the surface of water and exposed to only 
600 f. of 550 kv. radiation. In this case the radiation enters 
through the bottom of the thin aluminum pan and passes 
tbiouph a a cm. layer of water before it hits the monolayer. 
In this way. the beam is brought to equilibrium with Its 
SKondary electrons. It can be seen at once that the beam, 
which entered through a small square portal under the pan, 
has imprinted itself clearly on the monolayer on top of the 
water. 

t^o cause any effect. The “point theory” was modi- 
fied by Crowther in 1938 and assumes that action 
takes place whenever a pair of ions are liberated 
within the sensitive target area. This phenomenon 
was thought to be due to a “hit” of the biological 
structures by the radiation. Other investigators 
interpret a “hit” as the absorption of a photon. 

In contradistinction to this discontinuous effect a 
niore generalized action was assumed by proponents 
of a second theory commonly known as the “poison 
theory.” The poisonous material was produced by 
radiation of the nucleus, which then produced death 
or injury of the entire cell. Failla, in 1937, In his 
fluid flow theory” assumes a general effect through 
change in the ratio of the “radio ions”and the photo- 
chemical products on the two sides of the cell mem- 
branes. This creates a change in the fluid flow which 
le^s to alteration of the cell properties. 

The author, in his experiments, directs attention 
t^o certain physicochemical reactions w’hich may in- 
fluence the equilibrium between the intracellular and 
extracellular medium, as well as the function of the 
in^tvcning cell membrane. 

. ‘he osmotic pressure of a solution of i per cent egg 
Albumin studied after irradiation with 12,000 r. 

550 kilovolts. The osmotic pressure was increased 
‘0 78 pet cent and was proportional to the dosage 
administered. The osmometer developed by the 


ANY a. AMtNO ACID 

Fig. 2. This shows the form of some of the amino acid 
groups of which these large protein molecules are built. 
The simplest one, of course, is alpha amino acetic acid 
(glycine). In the chart the hydrophilous groups are to the 
right of the line drawn vertically through the molecular 
formulas. A number of ve^ interesting things about these 
hydrophilous groups are immediately apparent In the 
first place, every alpha amino acid has both a negative and 
a poritive group attached to the same carbon atom on the 
end of a hydrocarbon chain. Some of the more complicated 
ones also have either a positive or a negative one elsewhere 
in the chain. This gives rise to the fairuliar peptide linkage 
by means of which one of these acids can join with another. 
When we come to consider their solubility in water and 
their chemical behavior, it is obvious that they will be 
attracted differentially by acid 01 basic solutions. 

author is a modification of the one designed by Fazer 
and ityrick. Details of its construction are given. 
A second osmometer was built according to the plans 
of Bourdillon, a special membrane material of pro- 
tein composition being used. The results with this 
instrument were the reverse of the previous findings. 
Upon analysis it was found that the membrane had 
become permeable to the breakdown products of the 
albumin, and the osmotic pressure had been lowered. 
An analogy u’as drawn from these results to the bio- 
logical effects observed in a dog’s brain after .x-radi- 
ation. One part of the brain showed rather marked 
intracellular edema. Another part which had re- 
ceived larger dosage showed marked shrinking of the 
cells. These shrunken cells were thought to be due, 
not to rupture of the membrane, but to the passage 
of small protein fragments through the cell mem- 
brane (since the chromatin remained intracellular). 
f In the second group of experiments a mono- 
molecular layer of unsaturated lipoid material pre- 
par^ on a'surface of water was irradiated with 600 r. 
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CUNICAL ENTITIES— GENERAL PHYSIO- 
LOGICAL CONDITIONS 

Han'ey, V. K., and Luongo, E. P.: Physical Capac- 
ity for Work; Principles of Industrial Physlol- 
oiy Related to the Evaluation of the WorJUng 
Capaclt>’ of the Physically Impaired. Oceup. 
1946, i: I. 

This report is the third in a series devoted to the 
United States Civil Service Commission’s program 
for the employment of phj’sically impaired persons. 

Examination of a human being to find what work 
he is fit for involves knowledge of a method not yet 
possessed by medical science, namely, a method of 
estimating reserv’C compensation. Present techniques 
of measuring job requirements and physical capac- 
ities are only reasonable guides. They have value 
only as guides since there is a substantial margin of 
error both in the determination of the tcquiceraenls 
of the job and in the physical evaluation and selec- 
tive placement of the applicant. In the final analysis, 
regardless of what systems of job analysis and of 
evaluation of working capacity are used, the two 
most important factors in estimating physical capac- 
ity for work are the diagnostic acumen of the exam- 
ining physician and hts knowledge of industrial 
conditions. 

In this connection, the future of the physically im- 
paired in government or private industry will be as 
good as the type of preventive industrial medical 
service which management is willing to provide. The 
future of industrial medicine is closely allied to 
“hurnan engineering” in the promotion of individual 
physical and mental hygiene, nutritional guidance, 
physical training, and the control of fatigue, as well 
as in the aiding of management in the selection of 
employees for specific types of work. In this connec- 
tion, periodic re-examination of employees and jobs 
probably should be mandatory, especially in the 
case of the physically impaired. 

The “must” in dealing with the applicant for work 
who presents an impairment, whether he is a veteran 
or a nonveteran, is to give him a fair chance to make 
good under his own power plus whatever assistance 
or special benefits are provided by law— state, mu- 
nicipal, or federal. 

The general risk that an employer takes in hiring 
seemingly normal persons without being able to 
measure the large number of success factors involved 
m work is considerable. It may exceed any risk he 
takes with physically impaired persons whose capac- 
ities have been evaluated and matched with the re- 
quirements of the job. Mistakes in placing the worker 
With an impairment are inevitable, as in the case of 
the able bodied, but the failure of a person with a 
particular type of defect to do a particular job should 
not prejudice an employer against considering an- 
other person with the same defect for the same job 


unless it has been definitely substantiated that there 
is a physiologic or a i>sychologic conUaiiidication in 
the requirements of the job. In cases in which there 
is a doubt whether the remaining capacities of the 
l>crson with an impaired function arc adequate for 
successful performance of the job, the doubt should 
be resolved in favor of the applicant, with the under- 
standing that if he docs not prove successful in the 
job, he may be referred to appropriate rehabilitation 
authorities or reassigned, and that if this is not 
l>ossibIe, his employment may be terminated. 

Walter II. Nvulek, M D. 

Loehlc, J. F.: Oral Pla.sma Feeding. J. Pfdii]l., S. 

Iaiuis, 1946, 2S 145. 

Many investigators have advised the incorpora- 
tion of proteins, in some form or other, in neonatal 
and complcmcntal feedings as the best method to 
remedy neonatal weight loss. Human milk is not 
Nature’s first food substance of predilection for the 
human newborn infant, for the human breasts first 
and foremost provide colostrum. The closest avail- 
able substance corresponding to colostrum is human 
plasma, provided the fat content be removed. 

With these facts in mind, 7 premature Infants 
were fed orally with a plasma solution in place of 
any other nutrient substance, and after ?4 hours of 
this type of feeding, plasma was added to the 
variously constituted neonatal feedings. The object 
was to reduce the limitations set by employing 
merely one or two types of neonatal feedings. 

In all cases neonatal weight loss ceased, and the 
infants thrived. Moreover, all of them showed ap- 
preciable weight losses when the plasma was sub- 
tracted from the feedings. These changes were more 
conspicuous than those observed in other types of 
neonatal feedings of high protein content. Intestinal 
disturbance was absent if the plasma when fed to 
the infants was free of red cells and suspicious 
antigens. Ernest E. Arnheim, M.D. 

Slobody, L. D., Renson, R. A., nnd Mestern, J.: 

TIic Induction of Vitamin G Subnutrition. 

J. Pedial,S. Louis, 1946, aS: 134. 

Sixteen children ranging in age from 5 to 1 1 years 
were given from 50 to 300 mgm. of ascorbic acid 
daily until the skin test (based on the Intradermal 
injection of a dye which is decolorized by Vitamin C) 
and the plasma ascorbic acid levels were within 
normal range (more than 0.2 mgm. per cent). This 
was usually accomplished in from i to 3 weeks. 
TTicn the diet, which contained no citrus fruits or 
tomatoes, was beguh. Ileforc the diet was started, 
the skin test time was g minutes or less in 14 children 
and II minutes in 2 children. The ascorbic acid 
levels in the blood ranged from approximately 
0,5 to 1.9 mgm. During the diet, the skin test time 
became prolonged beyond 14 minutes in all of the 
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children. The skin test time was again shortened to 
normal following the administration of from 25 to 
200 mgm. of ascorbic acid per day. During the diet 
most of the plasma levels of ascorbic acid fell. The 
blood levels rose following the administration of 
ascorbic acid. 

The children felt well during the entire study and 
there were no abnormal physical findings. The 
blood counts and roentgenograms were essentially 
normal. In 5 cases the serum phosphatase was 
found to be within normal limits. Gross and some 
biomicroscopic examinations of the gums revealed 
some gingival manifestations of vitamin C deficiency, 
but no attempt was made to evaluate and correlate 
these findings. Ernest E. Arnheiu, M.D. 

Karelin, V. M., and Tscharnaya, D. S.: The Treat- 
ment of Internal Hemorrhages and Hemor- 
rhagic Diatheses with Vitamin K. Vrachebnoe 
Delo, 1945, p. 11. 

Pailadin prepared a water soluble vitamin K, 
which is the sodium salt of methylnaphthohydro- 
quinosulfo acid and is only half as toxic as the 
alcoholic solution of vitamin Kj or methylnaphtho- 
quinone. 

The authors were able to increase the coagula- 
bility of the blood and to diminish the bleeding time 
in nearly all of their patients by administering one or 
the other of these mentioned products. Vitamin K 
was used in the form of an alcoholic or aqueous solu- 
tion and also in the form of tablets. The drug was 
administered 2 or 3 times a day for 3 days in succes- 
sion, each Individual dose containing to mgm. of the 
active substance. If the bleeding did not stop after 
3 days the treatment was continued for 3 days more. 

Vitamin Ki was found to be very effective in the 
treatment of pulmonary, gastric, and uterine hemor- 
rhages. In patients with hemophilia the blood began 
to coagulate earlier than in the control experiments. 
In icteric patients the administration of vitamin Kj 
was followed by a diminution of the amount of 
bilirubin in the blood. This observation suggests 
an improvement of the liver function. In patients 
with gastric hemorrhages, blood disappeared from the 
feces after the administration of vitamin Kj. In 
I patient with a cancer of the stomach the blood in 
the feces persisted but the number of thrombocytes 
rose from 84,000 to 200,000. In patients with Werl- 
hoff’s disease, epistaxis and subcutaneous hemor- 
rhages ceased after the administration of vitamin 
Kj. In all instances the amount of prothrombin 
increased. 

The authors conclude that vitamin K* deserves 
greater use for prophylactic treatment and is also 
indicated in the therapy of pulmonary, gastric, and 
uterine hemorrhages. Joseph K. Nakat, M.D. 

Van Vyne, A.: Prothrombinemia In Hemorrhagic 
Diatheses and Its Response to Vitamin K. Rtv. 
beige sc. med., 1944, 15= I 73 ' 

The different methods of determining the pro- 
thrombin level of the blood are discussed. The 


author prefers the two stage method of Smith Wv 
ner, and Brmkhous which permits a tnie titritioacl 
the prothrombin. Thromboplastin and cildem n 
added to the defibrinized plasma, which tnr.«fora 
the prothrombin into thrombin. To this tniim-j 
fibrinogen is added and the coagulation time tii«a 
with increasing dilutions of plasma. The highest 
dilution which shows coagulation within 15 secori' 
indicates the prothrombin level. 

Large series of tests were done in human btisgs 
and animals (dog, rabbit, and chicken). The most 
significant results were: 

1. In normal persons, the prothrombin levtl b 
very constant and hardly varies in the sameindniJ- 
ual. The same holds true for dogs. All values beloT 
80 per cent are to be considered pathological. 
prothrombinemia has never been obser\’fd as a 
spontaneous occurrence, but may be produced eiptr- 
imentally by the injection of vitamin K:it is transimt 
and followed by a short period of h)-poprothrcin- 
binemia. 

2. The role of the liver is a double one; (a) re- 


sorption and storage of vitamin K_of exogenous or 
endogenous origin (therefore, a considerable detrtt^ 
of the prothrombin level in biliary obstruction taa » 
corrected promptly by vitamin K treatment) ltd 
(b) under the influence of vitamin K, the Lver pro- 
duces the necessary amount of prothrombin. Asv 
damage of the liver causes bypoprothrorobrocffla 
This responds more or less favorably to the admin'*- 
tration of vitamin K, according to the fuoctwMl 
condition of the liver. Thus, the response to vita-ma 
K can serve as a test to the extent of ' 

This was shown in cases of portal cirrhosB, e 
catarrhalis, acute hepatitis, and 1.,,}... 

success of blood transfusions in heroorrhag c d 
sis of hepatic origin is based only on the prot 
content of the transfused blood. . . 

3. In anaphylactoid purpura 1.^,^ 

lein) and in peptone shock of 


leinj and in peptone shock of the 
prothrombinemia occurs; this respond 
and seems to indicate a.relationsbip between 
damage and anaphylactoid 

4. The normal newborn shows a '““tea ri^„ 
thrombinemia of from 25 to 30 per cent, p 

infants present even less. i.Ita nernicku* 

5. Other pathological „,f 5 fmsrkel 

anemia and severe malnutrition, als 

hypoprothrombinemia. jI.D. 

Robinson, D. T.. Mcl^. J- 

Dust In Surgi«l Loni. 
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Tetanus following surgical 10 pc*^'' 

rare, although in civilian • 

of liore than 3,000 cases 0^^ ItisusuH;. 
Wainwright in 1926 were , infection in 

impossible to prove the ^ have Ixrt ' 

cases, although^ various m ^ Catr-^^ 

criminated on circumstantial 
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often been blamed, and occasionally the evidence 
for this has been strong (JIackie, 1928). Imperfectly 
sterilized dressings and instruments, the skin at the 
operation site, and sulfonamide powders have also 
come under suspicion. Toxigenic tetanus bacilli 
have been found in human feces by various ob- 
servers, although the incidence of this apparently 
varies in different countries and different communi- 
ties, and the intestinal tract of the patient has there- 
fore been regarded as the source of infection in ab- 
dominal or gynecological operations (Tulloch, 1919). 

Tetanus bacilli are often present in soil and street 
dust from which wounds due to accidents may be- 
come infected. Dust in hospital wards or operating 
theaters has not often been seriously considered as 
a possible source of tetanus infection of operation 
wounds, but the observations made in relation to the 
2 cases reported indicate that this possible source 
should not be overlooked. 

Steps should be taken to exclude as far as possible 
infected dust from operating theaters. This would 
involve, among other measures, the wet dusting of 
operating theater floors and walls with antiseptic 
solutions, the filtering of the air coming into the 
theater through ventilating shafts, and precautions 
against the introduction of infected dust on the 
footwear of theater personnel. This last measure 
might be effected by insisting that at some point in 
the corridor sufficiently remote from the theater 
evep^one entering should put on gumboots or some 
equivalent which had been left standing in a potent 
antiseptic solution. John E. KiRSfATRicK, M.D. 

Bachman, A. L., and Dershon, A. L.: The Roent* 
genographic Appearance of Temporomandibu- 
lar Hydrarthrosis. Radiology, 1946, 46: 351. 

The roentgenographic diagnosis of effusion into 
the temporomandibular joint has only rarely been 
reported. A comprehensive review of the literature 
revealed a single case record. 

Effusion into the temporomandibular joint has 
been reported as occurring in a variety of conditions. 
These have been grouped as (a) traumatic arthritis, 
(b) rheumatoid arthritis, and (c) suppurative pyo- 
genic arthritis. 

While effusions in the temporomandibular joint 
have been noted as occurring in such conditions, a 
careful search through the literature revealed no 
reports other than the report of Bishop, in which 
the diagnosis of hydrarthrosis was made by x-rays. 

A considerable similarity of symptoms exists in 
c«es of acute hydrarthrosis and of dislocation of 
the temporomandibular joint. There is severe pain 
and tenderness in the temporomandibular region 
associated with marked limitation of mandibular 
movement in both. Roentgenographic examination 
appears of major importance in the differentiation 
between effusion and condylar luxation. The 
^^wssity for excellent roentgen demonstration of 
^"Moint in several views is therefore apparent. 

The diagnosis of temporomandibular joint effusion 
led to conser^'ativc treatment with heat and rest, as 



Pig. t. Appearance of patient on admission. Note 
protnisioD of the lower jaw fonvard and to the left. 

in any other acute hydrarthrosis. The rapid re- 
covery observed clinically and roentgcnographically 
was strong evidence in substantiation of the diag- 
nosis. 

The cause of the effusion in this patient was un- 
certain. Two possibilities appear most worthy of 
consideration, the others being more or less excluded 
by the short course of the illness. Although the 
patient gave no history of any excessive movement 
of the jaw, the possibility exists that he may have 
unconsciously moved his mandible into an abnormal 
position during sleep. The second possibility is that 
the hydrarthrosis was an early manifestation of 
rheumatoid arthritis and that other joints may be- 
come involved at a later date. 

Harry W. Fink, M.D. 

DUCTLESS GLANDS 

Albert, A.: The Experimental Production of 
Exophthalmos in the Fundulus by Means of 
Anterior Pituitary Extracts. Endocrinology, 1945, 

37: 389- 

Experimental hyperthyroidism has been produced 
in many animals by the injection of hypophyseal 
extracts. Hyperthyroidism with exophthalmos 
could be produced in ducks, guinea pigs, and also In 
the fundulus, the common Atlantic “minnow." 

Healthy specimens of fundulus heteroclitus, Linn., 
measuring from 3 to 4 inches in length were kept 
in o stock tank of running tap water. Impure 
prepatatious of both follicle stimulating hormone 
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Fig. I. Two exophthalmic fish (left and right) i* hours 
after a tingle injection of sheep anterior pituitary extract. 
Normal fish in the center for comparison. 


(F.S.H.) and the luteinizing hormone (L.H.), ob- 
tained from whole pituitary glands of sheep, were 
injected through the cloaca into the peritoneal 
cavity. As early as 3 hours after a single injection, 
exophthalmos was noticed with a maximum demon- 
stration on the second or third day after a single 
injection. The exophthalmos lasted about 2 weeks 
and the eye balls then reverted to normal. 

Protein from other sources did not produce ex- 
ophthalmos, nor did other hormonal substances 
including thyroid and thyroxine. Exophthalmos was 
produced only by a pyridine extract of sheep 
pituitary, by the F.S.H., L.H., and thyrotropic 
hormones. A rapid method of preparing the exoph- 
thalmic factor (E.F.) was devised bv precipitation 
with ammonium sulfate, and following dialyzation 
and centrifuging. The resulting clear solution con- 
tained 3 gm. eq. per cubic centimeter, or about 40 
E.F. units per cubic centimeter. 

Reliilion oj the thyroid to exophthalmos. Although 
it was shown that thyroid hormone did not produce 
exophthalmic reaction, it was of interest to deter- 
mine if any changes occurred in the thyroid during 
exophthalmos production. Although exophthalmos 
was definite at 3 hours after injection, no changes in 
the thyroid were noticed at that time. Six hours 
following the injection, increased vascularity of the 
thyroid was noticed. Twenty-four hours after the 


injection, reduction and vacuoliwlion cf the kI- ' 
was noticed, vascularity was maximal, lie foilrA- 
.cells were taller, and the nucleus uas foar.ij 
closer to the base. 

The mechanism of ejopkihdmos. O-i hstclcfo! 
examination, a large triangular shaped edeciW 
mass containing a few leucocytes and Ij-nphocrtss, 
svas found svithin the retrobulbar space, .ta b- 
creased amount of free fluid could be aspirated ti 
puncture of the conjunctiva, following which the 
proptosis disappeared. The amount of this ispbtei 
fluid was 0.05 c.c. as compared with 001 cc. ch- 
tainable from the normal fundulus, and the f Ji 
was under pressure. 

If a drain was inserted into the retrobulbar 
of one eye, or the dorsal half of the conjunctin was 
slit so that fluid could escape, no eiophthib.3 
developed after the injection of E.F. in this nr. 
while the other eye showed exophthalmos. Th: 
injection of saline solution directly into the retrv 
bulbar space produced only transitory eicphth^ 
roos, for about x8 hours, which indicated that Lf 
orbital tissues could absorb artificially irJtm 
retrobulbar fluid. However, if pituitary extract »u 
injected the exophthalmos might last for inore 
a week, which showed a direct action on theot-ix 
tissue. The production of exophthalmo$bypiia.A 7 
extract was not affected by section cf me lyn?* 
thctic chain, by anesthesia, or by 

It is assumed that in the fundulus the piw ti 7 
principle acts directly on the orbital 
edema and cellular infiltrations of the j 

tissue, as well as of the muscles and 
forming free retrobulbar fluid. The . 1 jj., 

fluid exerts pressure on the lif 

eyeball which thrusU it out of the orbit « ^ 
pressure overcomes the l.Kfc 

ocular muscles. Remission of the 
the fundulus is believed to be * ^yD 
the fluid. AtnnaJ-L^"-"-^ 
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UNUSUAL METASTATIC MANIFESTATIONS OF 
BREAST CARCINOMA 

1. Metastasis to the Mandible with a Report of Five Cases 

FRANK E. ADAIR, M.D., F.A.C.S., ami JULIAN B. HERRMANN, M.D., New "1 ..rk, New York 

P ERTHES in 1907 wrote, “the rarest metastasis of thyroid carcinoma to the man 
form of jaw carcinoma is the meta- dible, l)ul we have been able to find only 1 1 
static.” Almost 40 years have elapsed recortled instances of metastatic involvement 
since this observation was recorded, of the mandible from carcinoma of the breast, 
yet its validity has remained unchallenged. To this number we add 5 of our own. 

During this period roentgenology, the greatest The earliest recorded case is that of Rat- 
aid in the diagnosis of osseous mctastascs, had zaroff who in 1829 described the occurrence of 
its origin and development. Evidently the metastasis to the mandible 21 months »after a 
paucity of reported instances of metastatic mastectomy for mammary carcinoma. 'I’herc 
involvement of the mandible cannot be as- was no evidence of local recurrence. There is 
cribed to the inadequacy of diagnostic facilities no other reported e.xamplc until 1909 when 
during these years. As recently as 1936,00- Schlcsinger published reports of 5 ca.ses of 
schickter stated that “although carcinoma lower jaw metastatic lesions, 4 associated with 
metastasizing to bone is a relatively common carcinoma of the breast, and i with carcinoma 
condition, the upper and lower jaw arc rarely of the jirostatc. About 20 years later, RIaIr, 
involved.” It is conceivable that a metastatic Brown, and Womack wrote that they had 
focus in the mandible might remain asjmip- noted metastatic carcinoma of the jaw three 
tomatic and thus be overlooked, but such in- times, once from the rectum and twice from the 
stances must be extremely infrequent. breast. No details were given. 

Three lesions which frequently produce os- In 1930 Sonntag described the case of a 65 
seous metastases are carcinoma of the thyroid, year old woman who consulted^ him lx*cause 
prostate, and breast. Metastasis to the roan- of a swelling of the left lower jaw of several 
dible from these primary sites, however, ap- months’ <!uration. She liad undergone a left 
pears to be uncommon in thyroid carcinoma radical mastectomy 3 yc^cs previously. There 
‘Uid e.xtremcly infrequent in breast and pro- was no evidence of metastasis elsewhere, 
static cancer. Rare examples of metastasis to therefore the mass in the mandible was con- 
the mandible from carcinoma of the lung, sidered a jjrimaiy tumor and the jaw was rc- 
reclum and kidney have been reported (Stern sectc<l. Microscopic examination revealed the 
and Shepard, Rlum). Some authors (Ehrhardt, jaw lesion to l>e mela.static mammary cancer. 
Riumer) have dcscrilxjd a numlx?r of cases of The patient died one year later. Skillcn also 
i^-mihMir«MS^„..fthrM™oriUiro.piui.NcwVnrL in 193® reported the case of a 40 year old 
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woman with a metastatic lesion to the man- 
dible, proved histologically, from a breast car- 
cinoma. 

The same year (1930) Thoma, in his text- 
book gave an abstract of 2 cases. One, a 46 
year oltl woman, dcvelojicd a metastatic lesion 
in the left mandible following a mastectomy 
for colloid carcinoma of the left breast. The 
second patient developed a metastasis to the 
left mandible from an adenosarcoma of the 
left breast. It is of interest that Rogers anti 
rio have rej)ortcd a case of metastasis to the 
mandible consequent upon a brt^a.sl fibrosar- 
coma. 

The most recent e.xample publishctl is by 
lUirketin 1941. 'J’hiswasa.tSyearoldwtiman 
who developed metastatic disea.se in the right 
mandible 4 years after a left radical mastec- 
tomy for carcinoma. 

Our 3 cases arc as follows. 

Casei, I) K.,a4j ycaroItHc'malo.umlffwfiitprc' 
opcraiivi' irradiation and a rislit radical niasicetomy 

years before cominK to the clinic. The patho- 
logical diagno'iis was adenocarcinoma grade 3 with 
nolle metastasis. ( )nc year following the mastectomy 
the patient hail an cstraction of a left lower molar 
with subsequent numbness of the lower left side of 
the face and swelling of the left niaixlible. TIiC'c 
symptoms persisted Her chief complaints on ad- 
mission were cough, dyspnea, (lain in the chest and 
back, anorcaia and occasional vomiting, and swell- 
ing of the left mandible. 

Examination revealed a well healed right radical 
mastectomy scar. There was no esddencc of local 
recurrence and no adenopathy. In the horixonta! 
ramus of the left mandible near the junction of the 
middle and posterior thirds there was a smooth, 
hard, fixed, painless, nonulccratwl mass about 2 
centimeters in diameter, involving the whole thick- 
ness of the bone. 

Roentgen studies disclosed evidence of metastasis 
to the pelvis and extensive destruction of the hori- 
zontal ramus of the left mandible (Fig. r). An aspi- 
ration biopsy of the mass on the mandible was re- 
ported as metastatic carcinoma consistent ssilh 
mammary origin. The patient was given a small 
amount of roentgen therapy to mandible but died 
of mctasta.scs about 4 months after her initial visit. 

Case 2. J.C.,a63 year old woman, consuUcsl the 
clinic because of a lump of 18 months' duration in 
the right breast. The lump had been growing slowly 
until 2 months previously when it began to ulcerate. 
Examination rcvcaleil the right nipple and areola to 
be completely rejilaccd by a hornifying crust and the 
central portion of the breast to be entirely filled by a 
stony hard tumor mass 6 centimeters in diameter. 
There was no palpable adenopathy. 


The patient rcfused operative therapy and falM 

to return to the clinic for 3 years. Despite the 
elapsed time the ccmdition was still operable il 
though nodes were now palpable in the right ardJa 
mastectomy was performed folio™ 
which she made a good recover)-. .An area oa the 
anterior right chest wall required a skin graft 

The pathological report on the surgical spetim«. 
was fntillrating duct carcinoma grade j, with zn- 
tastasis to the axillary lymph nodes. Becauseiit 
grafted area was .slow to heal the patient did isoi 
receive any [lostoperative x-ray therapy. 

Her return visits to the clinic were irregular 1: 
fir»l and then craved for about 0 months. She the, 1 
consulted the clinic because of the appearance 
some nodules in the skin of the right chest wallatiiir 
edge of the previous graft. ,A biopsy of oneofthM 
noefulcs was reported as recurrent carcinoma anil 
radiation therapy was ads-fsed. She faili-d to rftun 
for 8 months at which time low voltage imdiitioi 
was administered to the right anterior chest will 

Another 4 months’ period of absenteeism from tit 
clinic followed. At the end of this interval the pj 
ticnl returned because of an enlar^ment in tberi|M 
mandible ami right temporal rcgion. Esaminstim 
revealed a hard swelling involving the right mandiole 
A roentgenogram disclosed numerous and extensive 
areas ol bone destruction In the right mandiblt iM 
skull which were interpreted as carcinoma meta*- 
tases (fig. 3). She received a small 
x-ray therapy to the right side of the face but wW 
to return for further treatment and was Jo«t 
follow-up. j 

Ca.e 3. .\l.R.,a 43 >'«' 0 'J»'«”yA““i Kl't 
radical mastectomy for earemoma of the let 
in January. ro40. The pathological 
infiltrating duct carcinoma grade S "dn me 
10 multifile axillary nodes. 

The ,'atient remained free if 
foralioit 2 years. Then she developed a m 
III., left thiril rib about 1 'Eljiol 

bonier of tlif slernum. A f 

rrn uroa of itelluction in tho >"l« " ,1 

third Irfl rib. Thi-rt iva! no otlirr ri«l» 

'''Tn’vio.v of Iho dcrpcralt 

area of the rib was resected beinj 

|»alk-nl was sterilized, ^ 

iwrfornicd. The 

tumor of the rib was mammary 

'‘F»rnboul,3«rfollo.inetbi«fc'»f^S’”d; 
free of disease. A eoentgenograrn 
eiwl of this periosi failed to re\ patieft 

case. A short J’.°' « ninsandneedl* I 

velofied paresthesia f °Sidered the 
in the left side of her face. W"* f paip 
dition a neuralgia and treatei ^ sensai'®" 

thcsla changed in characterand heem 
of numbness over the left lew J . developed P* . 

Several months later X ? thelrW"" 

in the lower dorsal region and a lump 
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Fig. I. Roentgenogram, Case i, showing extensive <le- 
struclion of the horizontal ramus of the left mandible. 

jaw. The sensation of numbness over the left man- 
dible still persisted. An x-ray examination of the 
lumbar spine and pelvis revealed numerous areas of 
metastasis. Rocntgenographic study of the man- 
dible disclosed an area of destruction in the hori- 
zontal ramus (Fig. 3). There were also at this time 
metastatic deposits in the scalp and in the skin of 
the chest wall. She received x-ray therapy to all of 
the metastatic lesions and is still living with active 
disease 5 years after her radical mastectomy. 

Case 4. E.M. was a 51 year old woman who in 
*Q36 underwent a simple mastectomy for carcinoma 
of the left breast at another institution. She was 
apparently free of disease for about 2 years. Then a 
Stt-elHng appeared over the angle of the right man- 
dible for which she consulted this clinic. Roentgeno- 


Fig. 2 Case 2. Numerous .ind extensive are.i< -if I'" 
destruction in right mandible and skull arc slid ui 

graphic studies revealed a large aru of boiu dr ^trin 
tion in the ascending ramus of the right mandiljli 
(Fig. 4). The roentgenologist believed that it pn 
sented more of the features of a primary Imne tunioi 
such as an adamantinoma rather than those of met 
astatic carcinoma. The irregularities of bone de- 
struction, and the somewhat honeycomb appear- 
ance, made a diagnosis of a primary bone tumor such 
as an adamantinoma seem more likely. Films of the 
chest failed to reveal evidence of a primary tumor or 
metastascs. Roentgenograms of the pelvis, spine, 
legs and arms exhibited no evidence of bone destruc- 
tion or carcinoma metastasis. 

An aspiration biopsy of the mass in the mandible 
was performeil and reported as adenocarcinoma con- 
sistent with mammary origin. A submitted slide of 


3- Case 3. An area of destruction in horirontal Fig. 4. Case 4. Roentgenogram rexeali a large area of 
ramus i$ shown. l>one destruction in ascending ramus of the right mandible. 
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Fic. 5. Caw 4. Four months later roenlcenoRram re- 
NcaU consiflcrablc bone rcRcneration in the area of <Jc 
struction alxiul the angle of the mandible 


the original breast tumor was reported as infiltrating 
{luct carcinoma grailc j, and this material was con* 
siilered by Dr. ['rod Stewart as perfectly consistent 
with that obtained from the mandible by aspiration. 

The iiaticiil received x-ray therapy to the meta- 
static lesion in the mandible I'ith considerable re- 
gression of the mass. A roentgenogram taken 4 
months later revealed evidence of considerable bone 
regeneration m the area of destruction about the 
angle of the mandible (Fig. 3). I’hysical examina- 
tion 2 years after this film was made rcvcaletl the 
right mandible to be slightly larger than the left 
near the angle. 

Soon after this the patient dcvclo|>e<] anorexia, 
flatulence, and generalized abdominal pain. On 
examination a mass was found in the epigastrium. 
There wzs no other demonstrable evidence of dis- 
ease. The patient’s condition gradually dcterioralc-d 
and she died in 1942, 6 years after the removal of the 
breast for carcinoma. An autopsy revealed meta- 
static adenocarcinoma in the liver, mediastinal, and 
peripancrcatic lymph nodes. The metastatic cancer 
was reported as consistent with a mammary origin. 

Case 5. M.I’., a 50 year old woman, consulted the 
clinic in June, 1943, because of a lump in the left 
breast of 3 years’ duration and because of irregular 
menstrual periods of 9 months’ duration. Exam- 
ination revealed the right breast to be elevated, the 
nipple retracted, and ulceration at the junction of 
the nipple with the areola. Beneath the areola was 
a hard, nodular j by 3 centimeter mass attached to 
the overlying skin. A hard mass was palpable in the 
right axilla. Pelvic examination disclosed a mass 
posterior to the cervix which was thought to be an 
ovarian tumor. 

An aspiration biopsy of the breast mass revealed 
carcinoma; therefore a radical mastectomy was per- 
formed. The pathological diagnosis was infiltrating 


duct carcinoma grade 3 metastatic to the aiillarv 
lymph nodes at all levels. She received a cycle of 
postoperative x-ray therapy. 

tfpon the completion of the .x-ray therapy a diag- 
nostic curettage was done. The pathological report 
was adenoma malignum grade 2. The patient then 
received intrauterine radium therapy. Later a su 
pracervical hysterectomy and bilateral oophorec- 
tomy were performed. The pathological report nas 
coqius adenocarcinoma grade 2andnia!ignanttndQ- 
salpingioma of the left ovary. 

Following all of these procedures the patient re 
mained in apparent good health for about i year. 
Then she began to have pain in the lumbar spine 
which upon rocntgcnographic studies was found to he 
in conseciuenccof metastasis to the lumbar spine and 
pelvis. She received high voltage irradiation to ihhe 
areas with amelioration of her pain. 

About s months later she began to complain of 
pain in the knees. X-ray studies disclosed changes 
in the tibiae and lower left femur which were thought 
to resemble I’agct’s disease. For confirmatory evi- 
dence an x-ray plate of the skull was taUn who 
rt-vealeil evidence of the presence of cxlensivedifiu'f 
destruction. This was interjected as carcinomJ 
metastasis. Blood chemical studies gs'^e 
which were consistent with bone metastasis but not 
with Paget’s disease. The patient received s-f*' 
therapy to the knees with subsidence of the p«n- 
Three months after this episode she began to ei 
pcricnce pain in the right mandible, 
this area liiscloscd a small, swollen, *^'''^*^* 5 * . 
the horizontal ramus. A roentgenogram of the rign 
mandible revealed a large 
ilcstruction in the anterior half of i.jjj 

ramus (Fig. 6). The mandible was irradiated and tn 
l>ain subsided. 
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The lesion in the mandible could have been meta- 
static from any of the 3 primary lesions but on the 
basis of probability it most likely was secondary to 
that in the breast. 

The first indication of metastatic disease of 
the mandible may be pain, frequently in as- 
sociation with a loose tooth. In these in- 
stances the patient is usually seen first by the 
dentist and the tooth extracted as in the case 
reported by Burket and in our own Case i. It 
is only later that the underlying cause is rec- 
ognized. Paresthesia on occasion may be an 
early sign of metastatic invasion of the man- 
dible. This is exemplified by our Cases i and 
3. Pressure on, or involvement of, the man- 
dibular nerve by the disease produces pain or 
numbness which stops sharply at the mid- 
point of the symphysis menti. 

In some instances paresthesia of the side of 
the face and of the buccal and gingival mu- 
cous membrane may persist for a long period 
of time mthout any evidence of involvement 
of the mandible. This phenomenon is illus- 
trated by the following case. 

_ E.F. was a 43 year old woman who underwent a 
nght radical mastectomy followed by x*ray therapy 
for carcinoma 3 years before consulting this clinic. 
Examination revealed no evidence of disease. Dur- 
mg the ensuing i8 months she developed metastatic 
nodules in the right chest wall and nodes in the left 
MiHa. About the end of this period she began to 
experience a sensation of numbness in the skin of the 
lower right face over the mandible and in the corre- 
^onding buccal and gingival mucous membranes. 
This area of paresthesia was sharply delimited at its 
medial aspect by the symphysis menti. Roentgeno- 
graphic studies of the skull, mandible, lumbar spine, 
pelvis, and chest failed to reveal any evidence of 
inetastasis. Six months later the paresthesia was un- 
changed and repeat x-ray studies of the skull and 
mandible failed to reveal any changes. The patient 
hved 7 months longer and during this period the 
paresthesia persisted without any external evidence 
of mandibular involvement. 

In some instances in which a single metas- 
tasis localizes in the mandible a number of 
years after a mastectomy for carcinoma, the 
true nature of the condition may be over- 
looked and a diagnosis made of primary man- 
dibular neoplasm. This happened in Sonn- 
tag s patient, and the mandible was resected. 
In our Case 4 a primary malignant lesion of 
the mandible was suspected. There were no 
other foci of disease and the roentgenographic 


appearance was suggestive of a primary neo- 
plasm. This xvould indicate that the roent- 
genogram may not always solve this type of 
diagnostic problem. In this connection New 
and Figi state that it is impossible to dis- 
tinguish Toentgenologically many of the pri- 
mary tumors of the jaw from the metastatic 
malignant tumors. In some instances, however, 
aspiration biopsy may be of value, as in our 
Cases I and4. By this procedure it may be pos- 
sible to spare the patient a useless operation. 

An interesting and perplexing problem is 
presented as a consequence of the finding that 
carcinoma of the breast manifests a predilec- 
tion for certain osseous metastatic sites where- 
as other localities are relatively immune. 
Paget about 50 years ago commented on this 
saying “The evidence seems to me irresistible 
that in cancer of the breast the bones suffer in 
a special xvay which cannot be explained by 
the theory of embolism alone. Some bones 
suffer more than others; the disease has its 
seats of election.” The theories of metastatic 
spread attempt to explain this phenomenon. 
A few of the more important theories will be 
briefly reviewed in an endeavor to elucidate 
an explanation for the infrequent involvement 
of the mandible. 

Von Recklinghausen in 1891 was one of the 
first to suggest that malignant tumors metas- 
tasize to bone by means of the blood stream. 
According to this theory the tumor emboli 
become lodged in the marrow and develop a 
metastatic focus. His conclusion was based on 
the following observations: (i) Osseous meta- 
static lesions occur in the medullary cavity 
and reach the periosteum by direct extension. 
(2) If there is subperiosteal involvement it is 
always in the region of the large foramina 
which serve as an exit for the veins. (3) The 
cancer cells are found in definite channels 
within the marrow which he believed to be 
venous rather than lymphatic. It is suggestive 
that in 4 of the present series the lesion ap- 
peared in the horizontal ramus and in the 
fifth, the angle of the mandible was involved. 
This might be explained on the basis that he- 
matogenous cancer emboli enter the medul- 
lary cavity through the mandibular foramen. 

Handley advanced the theory that cancer is 
disseminated to bone by permeation through 
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the lymphatics. He believed that the bones 
nearest the breast, namely, the ribs and 
sternum were involved by direct extension but 
that the more distant ones were invaded by 
permeation of the cancer cells through the 
deep fascial l}*mphatics, In\’asion of the bones 
took place at those points where they ap- 
proached the skin and were consequently 
nearest the deep fascia. In the femur this 
was at the site of the great trochanter and 
in the humerus at the site of the deltoid 
insertion. 

lie explained the rarity of metastascs to the 
forearm, hand, leg, and foot on the basis that 
lymphatic permeation was in general a slow 
process and that the patient died before it 
extended as far ns the bones of the extremUies. 
This explanation docs not account for the in- 
frequency of metastatic involvement of the 
mandible because the skull, which is further 
distant from the primarj* lesion than the 
mandible, is not infrequently the site of met- 
astatic disease. 

Garnett and Howell, while agreeing In es- 
sence with Handley’s theor>* laiw ad»*3nced 
some imnortant modifications. They believe 
that the numcrus is invaded in most Instances 
by direct permeation of the disc.a5c from the 
axillary lymph nodes which have become can- 
cerous by l^miphatic emboli rather than by 
permeation along the deep fascia of the chest 
wall. According to their conception the me- 
tastascs localize initially in the head of the 
humerus and glenoid process of the scapula 
rather than at the deltoid insertion as sug- 
gested by Handley. The cervical vertebrae 
and skull arc involved by a process of perme- 
ation and embolism extending from the axil- 
larj’ lymphatics along the infraclavicular and 
supraclavicular lymphatics beneath the deep 
fascia. The lumbar vertebrae and peUds arc 
involved by direct extension from the retro- 
peritoneal J)TOph nodes ivhich haw become 
cancerous by permeation from the breast 
along the periaortic lymphatics. The ins'asion 
of the femur is by direct e.xtcnsion to the 
femoral head from the pcIWs through the 
lymphatics of the ligamentum teres. 

In recent years Batson has demonstrated 
that it is possible for material injected into 
the peripheral venous circulation to rcadi the 


spine, pelvis, and skull by \ray of the \-ertebral 
veins without passing through the lungs. This 
may be the pathway in some instanas of 
metastatic spread. 

It is wcll established that the skull is a coa- 
mon site of metastasis in breast arcinoma. 
Garnett and Howell In their series of loi cases 
of osseous metastasis from breast carcinoca 
found the skull involved in 14 cases but men- 
tioned no instance of mandibular inTOh-emect 
Lenz and Fried in an anali-sis of Sr cases e^ 
countered skull Involvement in 35 per cent 
and no Instance of mandibular disease. If 
involvement of contiguous bones b by direct 
spread, ns Garnett and Howell mamtam, 
citing as an example im’asion of the beadcf 
the femur from disease of the pelvis, Iks tk 
m.indible ought to be involved more frequently 
by direct extension from the skull. Further- 
more if involvement of the mandible is by 
direct spread from the skull it would be logiw 
to c.Tpcct the region of the condyles to be tB- 
wded early. It appears, however, tbt when 
metastatic invxision of the mandible does 
occur it may be in the horizontal rather than 
in the ascending ramus. This was demon- 
slratcd by 4 of our cases. , 

An interesting theory has been 
by Finney. He believes that 

arc produced by blood home emboli J ^ 
lodge in the thin walled blood <^"*1 ^ 
red marrow, and he has hw^ able 0 
stratc plugs of epithelial cells m . 

He was unable to demonstrate any l>-fflP“' 


JIC unauic; ---- - - r 

in bone marrow and concluded I / , 
absent. He postulates that not ony 


t. Jic poscuiato - . yj. 

cancer emboli reach the marrow ^ 


reach the marru» - ,1, 
rent here must be slow 


rent nerc must oc wu" Xlr ® art 

cells to lodge and grow. These 

satisfied hy the red marrow whr of 

its great vascularity, 

the blood stream bed with a co - Q 


ing of the current. is e^' 

The lecaliatioe of 


plained by this ‘hcory on the ^ tbe 

marrow distribution. In in . 


marrow distribution, m u jjjof 

bones contain red je- 

adult life has been reached stennJ^f 

placed by fat except os 

ribs, clavicles, scapulae, yrtcOT . 
inatum,and the proximal porbo® ■> 
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tremities where red marrow continues to per- 
sist throughout life (Doan). 

Finney ascribes the infrequency of pietas- 
tasis below the elbow and knee to the absence 
of red marrow in these locations. He believes 
that bone metastasis may occur occasionally 
by way of the lymphatics but that the prin- 
cipal route is hematogenous. It is probable 
that both lymphogenous and hematogenous 
routes are essential to bone metastasis. 

Some investigative work carried out by Box 
is of interest in this connection. He examined 
numerous areas of a series of human jaw'S and 
in 75 per cent fpund only yellow marrow. In 
the remainder there were small, discrete areas 
of red marrow encountered. From his re- 
searches he concluded that even in early adult 
life the bone marrow in the average normal 
jaw is of the fatty or yellowish variety. In 
those instances in which small patches of red 
marrow were found he believed it was due to: 
(i) vestiges of original red marrow that had 
not undergone change; (2) local stimuli such as 
trauma from a tooth extraction, root canal 
filling, or gingival infection. 

This infrequency of the presence of red 
marrow in the mandible might, on the basis of 
Finney’s theory, account for the rarity of 
metastasis to the mandible in breast carci- 
noma. The only contradictory evidence is 
furnished by Ehrhardt’s report of 65 cases of 
malignant struma with bone metastases, 30 of 
which were to the mandible. This percentage 
■ IS so high that it suggests the possibility that 
many of these were due to direct extension 
rather than metastasis. 

SUMMARY 

1. Eleven examples of metastasis to the 
mandible from breast carcinoma were found 
reported in the literature. 


2. Five cases observed in this clinic are pre- 
sented. 

3. Various theories of metastatic spread are 
briefly reviewed in an attempt to explain the 
apparent immunity of the mandible to me- 
tastasis. 

4. The explanation is advanced that the 
mandible is infrequently involved by meta- 
static disease because of the customary ab- 
sence of red marrow. 
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THE PELVIC FLOOR IN PARTURITION 

RICHARD M. H. POWER, M.Sc., M.D., C.M., F.A.C.S., Montreal, Canada 


/"“I THE orderly sequence of changes in 
I the structure of the pelvic floor during 
I parturition has received little or in- 
adequate attention in recent publica- 
tions. A consecutive account of what happens 
in the constituent structures of the floor dur- 
ing parturition seems opportune. WTrile text- 
books are spotty in their description of the 
structural anatomy, there is a manifest lack of 
consecutive description in the anatomical 
sequence of events, and particularly of the 
admirable structural adaptations for this 
natural event. 

The enquiring senior students, after study 
and mature reflection, frequently ask: \\Tiat 
happens to the much heralded fasdal struc- 
tures during delivery? How does the levator 
ani muscular diaphragm dilate? whiat be- 
comes of the double leafed fascial structure, 
the urogenital diaphragm? How does it open 
up when the fetal head passes through it? 

Briefly, at the moment of expulsion of the 
fetal head, the pelvic floor and the urogenital 
tract are converted into one continuous cleft 
(Figs. I, 2, 14). At this moment, the lateral 
ligaments of the cervix uteri (Mackenrodt) are 
flattened in transverse, and elongated in ver- 
tical, section. The levator ani muscular 
diaphragm is funnelled. The urogenital dia- 
phragm, or as it is more popularly known, 
“the triangular ligament,” is opened up and 
closes again (Figs, i to 3, 5, 6, 10, 13 to 15). The 
smooth muscle diaphragm in the base of the 
broad ligament and the sphincteric group of 
muscles at the vulval outlet are dilated spher- 
ically. The latter are converted into a short 
muscular tube with the passage of the fetal 
ovoid. 

Before these questions are answered in de- 
tail, and in order to avoid speculation, a brief 
anatomical preview of the pelvic floor is neces- 
sary. 

From the Department of Anatomy, McGill UoiTerwty, and the 
Departments of Gynecology and Obstetrics, St. Mary’s Hoqutal. 
Montreal. This work was partially assisted by a grant from the 
Cooper Fund of McGill Univeraty. 


The pelvic floor is a musculofasdal dia- 
phragm. Extending into it posterioriy is a 
movable bony platform, the coccji. 

This musculofascial diaphragm is a com- 
posite structure of connective tissue, volun- 
tary and smooth muscle and elastic tissue, 
arranged in five diaphragmatic layers, super- 
imposed and interwoven one upon the other 
for reciprocal support. Neither singly nor 
united do these diaphragms form a complete 
sling or hammock across the pelric fioor, as 
they are perforated centrally by three tububr 
structures, the urethra, the vagina, and the 
anal canal. These canals are arranged wt)' 
much like tubes passing through the shutters 
of a Venetian blind. Their tubular openi^s 
are closed by the sphincteric arrangement 01 
these musculofascial floors. 

These diaphragms not only close the tuhj* 
lar openings, but serve as essential support to 
the pelvic viscera; the endopelwc tolw 
levator ani muscular diaphragms beWo 
most essential. All five diaphragms 
anchorage into the perineal body. , L 5 
set at different planes (Fig. 3) flatter 
different levels to the bony canal, ^hicn 1 
resembles the “elbow of a stoyepiF- 
act as so many floors of support t 
-placed like shingles-one 
other in fluid movement, arrange 
may be dilated to their capaaty as tnj 
in parturition during the con -gy. tj 
pelvic floor into one large La P , 
pulsion. Dilatation 
from above do^-nward, and 
about in the reverse order fo ^ ^^5 
provided their anatomical mtegnt) 
maintained. . . .jjg princip^^ 

Trauma from childbirth is me f 
cause of injury to in^'i' 

causes may be congenita neuroge^ 

tion and atrophy of fat .g^pinabiadi)- 
injury to the fourth sacral compid* 

Following injury to "j^pse may ^ 

set of “uterine supports, P 
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suit. This prolapse may be complete or in- 
complete, as cystocele, where the anterior 
segment is injured, or rectocele with injury to 
the posterior segment, or sacropubic hernia, 
i.e., procidentia uteri, where anterior lateral 
and posterior segments are injured. 

From above downward in anatomical order 
these diaphragms are as follows: (1) the 
endopelvic fascial diaphragm or upper pelvic 
fascial floor, (2) the smooth muscle diaphragm 
in the base of the broad ligament, (3) the 
levator ani muscular diaphragm, (4) the 
urogenital diaphragm, and (5) the sphincteric 
group at the vulval outlet. 

While these composite structures differ in 
their development and in their function, 
nevertheless, collectively they are unique in 
their synchronous uniformity in response to 
functional demands. Their collective struc- 
tural arrangement allows for marked excur- 
sions of distention and contractility. 

Connective tissue is primarily a supportive 
structure in character. Fascia, in itself, is not 
unusually found in regions subjected to inter- 
mittent and varying degrees of tension. Usu- 
ally it is most developed where it can respond 
as a passive elastic agent which must not be 
extended beyond its quantum of elasticity. 
Smooth or striated muscle, however, having 
the property of maintaining “tension” or 
“tonus” can withstand tension or stretching, 
which could not be tolerated by mere fascia. 
If, however, owing to nutritional or mechani- 
cal factors, its power of maintaining a high 
tonus is lessened, then it is a much less efficient 
supporting structure than is fascia. Smooth 
musde has the property of maintaining, with- 
in fairly narrow limits, the same tonic force 
irrespective of the degree of stretch to which it 
IS subjected until the limit of its elasticity is 
reached. From then on it behaves as an 
inactive fascial tissue. These considerations, 
when applied to the arrangements of the above 
tissues, are of fundamental importance, 
smooth muscle tissue is found precisely in 
those regions where it is necessary to permit 
considerable dilatation, contraction, or move- 
rnent of organs, meanwhile maintaining some 
degree of control of the movements of these 
organs independently and in relation to each 



Fig. I. Schematic representation, a, left, Structures at 
rest; b, uterovaginal canal converted into urogenital hiatus. 


It is obvious that it is necessary to have a 
mechanism to restore the normal state after a 
major dilatation, etc., of one or more of the 
organs. It is equally obvious that fascia would 
be ineffective in such contingencies. 

Dilatation of the connective tissue dia- 
phragm, to the extent of permitting the 
passage of the fetal head, demands a great 
stretiJing of this poorly contractile tissue, 
which of itself could not assume its original 
dimensions as it contains little, if any, clastic 
tissue. Hence Nature has interposed a smooth 
muscle diaphragm between the endopelvic 
fascia and the levator ani muscle. Loss of 
elastic recoil and diminished sphincteric action 
are supplied by the presence of interwoven 
clastic tissue and smooth muscle fibers. The 
return to the normal postpartum state is 
assisted by the closely associated smooth mus- 
de diaphragm which has the power of great 
extensibility. The fibromuscular diaphragm 
Is not necessarily injured in normal childbirth. 
Dilatation of the uterus and cervical canal will 
slacken the tautness of the fibromuscular dia- 
phragm, while return to the normal size of this 
viscus wdll renew’ the tension of the musculo- 
fascial diaphragm. By shifting of tissues and 
interplay of structures, marked excursion of 
dilatation and return to normal measures can 
take place in these associated diaphragms. 
These structural features are of great Impor- 
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Fig. a*, a, Center, stmctures at rest reriphefaUy-L.U.S. stretched, vertically. LLC.U. strftchrd 
vertically, flattened peripherally, b. Oblique phnc of L.A.^^.D. converted into vertical one. c, Open- 
ing of U.G.D. indicated by arrows, d. Vertical stretching and peripheral flattening of L.L.C.U. 


tance in the struggle for adaptability of spatial 
relationships that prevail between mother and 
child during parturition. 


THE ENDOPELVIC FASCIAL DUPirRAClI OR 
UPPER PELVIC FLOOR 


If we look at a human embryo at about the 
25th day, we find that the lower end of the 
abdomen is filled with a loose connective tissue 
through which the hind gut is passing dorsally 
and the allantois ventrally, these two struc- 
tures meeting caudally in the cloaca. The 
coelom or the body cavity extends caudally 
for a short distance between the rectum and 
the allantois in front. Between the lower 
ectoderman wall of the abdominal cavity and 
the coelom is the subperJtoneal pelvic space. 
In the embryo, this subperitoneal pelvic space 
is loosely packed with “embryonal connective 
tissue”'and surrounds the as yet undifferenti- 
ated viscera. It really represents the as yet 
unseparated somatopleure and splanchopleure, 
the body cavity not having yet extended into 
this region to make a clear division between 
these two tissues. This tissue of course arises 
from the mesoderm and more espedally from 
the mesenchyme of the middle germ layer. 

In a 2 months’ fetus (Fig. 4-31 mm. C.R.I..) 
a definite central condensation of mesoderm 


lAbbrcvl&tioDS tbrixubout tncaa; L L.C.U , UUrt) ligaments of tlie 
cervix uteri: L A.M.D, levator tnl muscular diaphragm; UGD, 
urogenital diaphragm; r.S , irootal section; V S F., uterosacral fiben; 
C.lC, cervicorectal fibers; D., decussstion fibers; B L., broad ligament 
fibers; C.V., eemcovesickl fibers; CP., cervicopubic fibn*- 


spans the fetal pelvis transversely 
the lower third of the descending muelJcrh 
ducts. Their caudal extremity is 
pulled caudally and medially, thus belpmg b 
their junction. This transverse mesodennai 
condensation is known as tie ' trans\’erse 
mesodermal bar” by Fraser. In transverse 
section it can be seen to fan out into SDwrior, 
lateral, and posterior segments. In 
section, it sends a caudal prolongation m 
ing the dlantois from the rectum; tnuss P * 
rating the cloaca into the urogenital 
anteriorly and the rectum posteriorly 


anienoriy anu luc icv.ium 
descending fascial prolongation t^r^* ^ 
.1 ? 1 V- J.. A f fine Ctape. it IS XUU''“ 


the perineal body. At this stage, ^ j 
as the urorectal septum. ®"^^J!.,VovesicaI 
segment is the anlagen of the cen 
fascia; the lateral condensation, ,a. 

ligaments of the cervix «teri (Mad 
the posterior projection, the 
ments; the caudal projection the 
septum. Thus the fascial 

bar” is the anlagen of the upper p 

^°Inan eitht month fetus the J^^e^ 
of the cervix uteri (^fackenrodt) t 
and cover, the perimesium 0 

muscle and attaches solidly to the 
vaginal walls. 
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versely from levator ani white line to levator 
ani white line, and anteroposteriorly from the 
symphysis pubis to the 2nd and 3rd sacral 
vertebrae, interrupted centrally by the ure- 
thra, cervix and vagina, and the rectum, the 
supravaginal ccr\TX being the central pivotal 
attachment. A definite fascial fibrous capsule 
is present attached to the anterolateral and 
posterior supravaginal cervix (Fig. 5). This 
capsule is so arranged as to correspond to the 
functional demands of parturition and to the 
prerequisites of gynecology. 

The physiological response to functional 
demands is greatest in parturition. Synchro- 
nously with the unfolding of the lower uterine 
segment a corresponding hypertrophy and 
hyperplasia of the endoplevic fascial struc- 
tures takes place. 

In the adult Jemah topographically in coronal 
section the endopelvic fascia forms a diaphragm 
divided into anterior, lateral, and posterior 
segments. The anterior segment represents a 
platform situated beneath the bladder. Its 
fibers extend from the supravaginal fascial 
collar anteriorly to the symphj'sis pubis and to 
the anterior part of the levator ani white line. 
The lateral segment or condensation is ^own 
as the lateral ligament of the cervix uteri 
(Mackenrodt) and extends from the lateral 
margin of the supravaginal fascial collar to the 
levator ani white line. This is a well defined 
fascial ligamentous connective tissue capsule 
in the form of an inverted U (Fig. 6). It is 
attached to the anterior, superior, and poster- 
ior marginal walls of the supravaginal cervix. 
Laterally and infcriorly, this capsule is at- 
tached to the levator ani white line and to the 
levator ani fascia. It has anterior, superior, 
and posterior surfaces. 

The superior surface presents large veins on 
Its posterior aspect, while anteriorly the uter- 
ine artery is an individual entity, coursing 
above the fascial surface and marking the line 
of cleavage between this surface and the vesical 
fascia. Toward the lateral aspect, a reef of 
fascia extends obliquely from the posterior to 
the anterior leaf of the broad ligament above 
the capsule, deflecting the ureter in its lateral 
position. 

At the extreme lateral aspect of this surface, 
the uterine artery crosses the ureter at a right 



Fig. 3. Schematic representation of the various struc* 
tures forming the pelvic floor. The lateral and posterior 
cervical ligaments L.L.C.U. (Mackenrodt), U.S.L., levator 
ani muscle, urogenital diaphragm, sphincteric group. 

angle. The ureter traverses the anterior mar- 
gin of the surface in a preformed fascial groove 
(Figs. 5, 6, 7). 

The anterior surface is the smallest of the 
three surfaces, because the levator ani muscle 
rises sharply in this region. The upper part of 
this surface fuses with the uterovaginal fascia 
giving the latter a wider “fixation span,” 
while the lower part is attached to the fascia 
of the lateral vaginal w’all. Caudally and 
laterally this surface is attached to the levator 
ani fascia. 

The posterior surface is the largest of the 
three surface areas. It blends with the levator 
ani fascia. A foramen or gap is present between 
the ligament and the fascial fibers passing up 
from the levator to the vaginal fascia. A tri- 
angular space exists betw’een the three sur- 
faces (Figs. 3, 5, 6). The base of the triangular 
space faces caudally and laterally, being formed 
by the cranial fascia of the levator ani muscle. 
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In the normal adult this cavity contains areo- from the uterus at the level of the internal os 
lar tissue and unstriped muscle. Smooth The peripheral attachment of these bundles 
muscle fibers extending from the upper third enables the tissue to be divided into three 
of the vaginal wall are attached to the inferior groups of fibers, anterior, lateral, and pos- 
aspect of the superior and posterior surfaces of terior groups, ’ ^ 

the ligament (Fig. 8). The anterior fibers arise from the anterior 

The posterior segment is the largest of the and the anterolateral aspect of the cervix and 
three areas, and its fascia the most attenuated are attached (a) to the posterior aspect of the 
because of the passage of the rectum. The most os pubis, either directly or through the inter- 
condensed fibers extend from the posterior mediary of fibrous bands, and (b) into the 
inferior aspect of the supravaginal fascial col- muscular coat of the bladder. The muscle 
lar, and terminate in the second and third fibers which make up this group can besub- 
sacral vertebrae. These fibers are known as the divided into the following bundles: (a) the 
uterosacral ligaments. That space behind the cervicovcsical, (b) the cervicopubic, (c) the 
cervix, bounded by the utcrsacral ligaments vesicovaginal, and (d) cervicovaginal (Fig. 9). 
laterally and the rectum posteriorly is known T/ie lateral group The lateral group (which 
as the pouch of Douglas (Fig. 5). This is the is identical with the lateral ligament of the 
bottom of the abdominal cavity; here the cervix uteri— Mackenrodt) arises similarly 
fascial diaphragm is thinnest. In frontal from the lateral aspect of the cervii. They 
section, dcscendingcaudallyfromtheposterior diverge and form a flattened fan of fibers 
margin of the supravaginal collar is a tongue- which is attached by means of fibrous Strang 
like reef of fascia extending between the poste* to the “arcus tendineus.” This group is sub- 
rior vaginal wall and the anterior rectal wall divided into an upper and lower bunie. Frora 
and terminating in the perineal body. Tliis this group, slightly below lc\’el_'of 
caudal prolongation is known as the recto- os, fibers pass to the lateral vaginal fomii. 
vaginal septum. The posterior group The posterior group, 

also arising from the cervix, enters into uje 
THE SMOOTH MUSCLE DrAPURAGU composition of the uterosacral ligaments or 

During the last 3 months of fetal life, finds insertion into the rectal walls m rec ^ 

smooth muscle tissue e.xists in definite masses vaginal septum. This group 
in the subperitoneal pelvic space. The arrange- follows: (a) uterosacral fibers, reel 
ment of the tissue is identical with that in the (c) posterior vaginal fornix fibers, n 
adult, except that it is much less massive and rectovaginal septum fibers. enumer- 

the direction of the bands varies because of the Besides these distinctive stran s 
difference between the positions of the pelvic ated, short fibers, like a fine HQpeai 

organs in fetal and adult We. The smooth enter the anterior and posterior p 
muscle tissue is not confined only to the areas layers of the broad ligament, m 
immediately surrounding blood vessels and responding uterine surfaces an e 
nerves. Most of it is made up of strands the endothelium. (jjj. 

entirely independent of these structures. Dilatation of the 
When they are reconstructed and viewed from phragm, to the aV** 

the superior aspect, the direction of the fibers passage of the fetal head, tissue, 

leads one to consider the tissue as an imperfect stretching of this poorly co otiglnal 

“diaphragm” of smooth muscle converging on which of itself could if any, 

the uterine cervix. dimensions as it contains litt . 'j' rtuffl 

In the adult an imperfect smooth muscle tissue. The return to the giy^^associate*! 

diaphragm is present and embedded in fibrous state is assisted by the tlie 

tissue, lying between the endopelvic fascial smooth muscle The 

diaphragm and the superior surface of the power of greater ^g^ssarily 

levator ani muscle. The smooth muscle bun- muscular Dilatation of the 

dies which constitute this diaphragm radiate jured in normal childoui • 



Fig s. Vic\\ed from above Showing the three surfaces 
of the lateral ligament. Like looking at the side of a funnel. 



Fig. 4. (Fetus 31 mm. C.U.L.) Urogenital sinus in front. 
Transversus mesodermal bar containing tlie united mul- 
lerian ducts in the center and wolfllan ducts on either side. 

Uterus and cervical canal will slacken the 
tautness of the fibromuscular diaphragm, 
while return to the normal size of this viscus 
will renew the tension of the musculofascial 
tliaphragm. 

the levator ani muscular diaphragm 

This “ununiform” muscular plane spans 
the pelvis obliquely, stretching anteroposteri- 
Ofly from the symphysis pubis to the sacrum 
and coccyx. Laterally from the levator ani 
white line, extending medially and caudally 
to the external sphincter of the anus, to the 
anococcygeal raphe, the sacrum, and coccyx. 

The general sloping trend of the fibers 
medially and caudally give this muscle a 
somewhat “cup-shaped” appearance, with a 
trough-like exit beneath the symphysis pubis 
-where the medial arms of the pubococcygeal 


segment enclose two clefts. An anterior one, 
the urethrovaginal, and an anal one, posterior 
to the perineal body. While the origin of this 
diaphragm is fixed to bone, particularly its 
anterior and posterior segments, its insertion 
is mobile, the significance of this fact increases 
with parturition. 

From an obstetrical viewpoint the levator 
ani muscular diaphragm on each side consists 
of three segments— an anterior or pubococ- 
cygeal, a middle or iliococcygeal, and a pos- 
terior or ischiococcygeal. These bifurcated 
muscles take an extensive origin from bone 
and fascia. 

The anterior segment consists of the pubo- 
coccygeus muscle, by far the most important 
of the three segments. It forms the largest, 
strongest, thickest, and most important part 
of the pelvic floor. Its fibers have a bony ori- 
gin from the posterior wall of the symphysis 
pubis beneath the levator ani white line; and 
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In the normal adult this cavity contains areo- 
lar tissue and unstriped muscle. Smooth 
muscle fibers extending from the upper third 
of the vaginal wall arc attached to the inferior 
aspect of the superior and posterior surfaces of 
the ligament (Fig. 8). 

The posterior segment is the largest of the 
three areas, and its fascia the most attenuated 
because of the passage of the rectum. The most 
condensed fibers extend from the posterior 
inferior aspect of the supravaginal fascial col- 
lar, and terminate in the second and third 
sacral vertebrae. These fibers are known as the 
uterosacral ligaments. That space behind the 
cervix, bounded by the utersacral ligaments 
laterally and the rectum posteriorly is known 
as the pouch of Douglas (Fig. 5). This is the 
bottom of the abdominal cavity; here the 
fascial diaphragm is thinnest. In frontal 
section, descending caudally from the posterior 
margin of the supravaginal collar is a tongue- 
like reef of fascia extending between the poste- 
rior vaginal wall and the anterior rectal wall 
and terminating in the perineal body. This 
caudal prolongation is known as the recto- 
vaginal septum. 

THE SltOOXn irUSCLE DIAniRAOM 

During the last 3 months of fetal life, 
smooth muscle tissue exists in definite masses 
in the subperitoneal pelvic space. The arrange- 
ment of the tissue is identical with that in the 
adult, except that it is much less massive and 
the direction of the bands varies because of the 
difference between the positions of the pelvic 
organs in fetal and adult life. The smooth 
muscle tissue is not confined only to the areas 
immediately surrounding blood vessels and 
nerves. Most of it is made up of strands 
entirely independent of these structures. 
When they are reconstructed and viewed from 
the superior aspect, the direction of the fibers 
leads one to consider the tissue as an imperfect 
“diaphragm” of smooth muscle converging on 
the uterine cervix. 

In the adult an imperfect smooth muscle 
diaphragm is present and embedded in fibrous 
tissue, lying between the endopelvic fascial 
diaphragm and the superior surface of the 
levator ani muscle. The smooth muscle bun- 
dles which constitute this diaphragm radiate 


from the uterus at the level of the internal os 
The peripheral attachment of these bundles 
enables the tissue to be divided into three 
groups of fibers, anterior, lateral, and pos- 
terior groups. 

The anterior fibers arise from the anterior 
and the anterolateral aspect of the cervix and 
are attached (a) to the posterior aspect of the 
os pubis, either directly or through the inter- 
mediary of fibrous bands, and (b) into the 
muscular coat of the bladder. The muscle 
fibers which make up this group can be sub- 
divided into the following bundles: (a) the 
cervicovcsical, (b) the cervicopubic, (c) the 
vesicovaginal, and (d) cervicovaginal (Fig. 9). 

The lateral group The lateral group (which 
is identical with the lateral ligament of the 
cervix uteri— Mackenrodt) arises similarly 
from the lateral aspect of the cervix. They 
diverge and form a flattened fan of fibers 
which is attached by means of_ fibrous slrsn^ 
to the “arcus tendinous.” This group is sub* 
divided into an upper and lower bundle- From 
this group, slightly below level 'of internal 
os, fibers pass to the lateral vaginal forms. 

The posterior group The posterior group, 
also arising from the cervix, enters into tee 
composition of the uterosacral ^ 

finds insertion into the rectal 'n’alls and « 
vaeinal septum. This group « “ 

follows: (a) uterosacral fibers, (b) rental fibe - 
(c) posterior vaginal fornix fibers, and (, f 
rectovaginal septum fibers. 

Besides these distinctive ,.j. 

ated, short fibers, like a fine 
enter the anterior and posterior p 
layers of the broad ligament, ro 
responding uterine surfaces and 
the endothelium. . .. . (jjj. 

Dilatation of the connect . . 
phragm, to the extent of P j 

passage of the fetal head, tissue, 

stretching of this poorly co 
which of itself could if any, elas^li^ 

dimensions as it contains j , -..ctnartum 
tissue. The return to the nor , ^^jociated 
state is assisted by the 
smooth muscle diaphragm 
power of greater extensibi ity. 
muscular diaphragrn is Jio .. tbe 

jured in normal childbirth. Dilatati 
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The iliococcygeus lies posterior to, and on a 
deeper plane than, the pubococcygeus. View- 
ing the pelvic floor from above (Figs. 3, 5, 6, 
10) actually it is more superficial. It is attach- 
ed to the arcus tendineus behind the obturator 
canal and is inserted into the anococcygeal 
body and into the margins of the coccyx, later- 
al and caudal to the fibers of the pubococcy- 
geus. Occasionally this muscle retains its 
primitive origin from the pelvic brim. In 
lower animals it has a flat tendinous origin 
from the iliopectineal line. Since it has lost 
its original purpose in man it is poorly devel- 
oped, and has slipped lower down on the pelvic 
wall. Its fascial point of attachment has be- 
come elongated, therefore, so that the fibers 
of origin of the muscle do not, except in a few 
instances, extend to such a degree as the Ilio- 
pectineal line. 

In most cases in the dissecting room, muscle 
fibers can be demonstrated only at a consider- 
able distance from the point of origin of this 
muscle. 

The elongated and thinned out “aponeu- 
rosis” of the iliococcygeus muscle is seen to be 
intimately fused with the sheath of the obtu- 
rator internus muscle. 



.. ^’8- 9- Schematic transverse section of smooth muscle 
aiaphragm. U.S.F., Uterosacral fibers; C.R., ceivico- 
decussation fibers; B.L., broad iigament 
cervico vesical fibers; C.i’.,cervicopubjc fibers. 



Fig. 10 . Semidiagrammatic mesial section of pelvis, 
shomng the mutual relationships of the components of the 
pelvic diaphragm. Notice especially the upper and lower 
leaves of the urogenital diaphragm. 

The fusion of the remains of the aponeurosis 
of the iliococcygeus with the fascial covering 
of the obturator internus muscle forms a com- 
posite sheath of fascia, the so called obturator 
fascia. The line of fusion between these two 
fasciae is of considerable clinical jimportance, 
in that it defines the upper limit of the ischio- 
rectal fossa. 

The so called “white line” does not accu- 
rately indicate the upper limit of the iliococcy- 
geus muscle but rather an arrangement of its 
fascial investment. This fascia is subject to 
tension between two fixed points and has be- 
come condensed. In this instance the fascial 
fibers of the sheath of the levator ani form a 
narrow band popularly referred to as the 
“levator ani white line,” which extends from 
its point of attachment on the posterior aspect 
of the pubis to the spine of the ischium. The 
white line, therefore, appears to cross the 
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Fig. 6. Semidiagrammatic representation of pelvic floor 
with right Lateral cervical ligainent ahmvrt in position 
(On the left side the fascia has been removed to show the 
underlying muscles.) At the lateral end of this ligament the 
uterine arte^ can be seen crossing the ureter. At the 
medial end of the ligament the inverted U-shaped outline 
is well shown. The small insert shows the ligament from 
behind. Note the hiatus at the lower border of the poste- 
rior surface. 

from the arcus tendinous in front of the obtu* 
rator canal. From this origin its fibers sweep 
backward as three distinct bands, the most 
medial fibers form a U loop around the vagina 



rig. 7. Dissection Lateral ligament of cervix uteri 
(Mackenrodt) viewed from abo\ e presenting superior sur- 
face. (Probe under ureter.) 


and arc inserted into the “central point” of 
the perineum with firm attachment to the 
cranial leaf of the urogenital diaphragm 
These fibers constitute the “pubovaginalis." 
A thin bundle is confluent with the urethralis 
muscle. 

The intermediate fibers resemble a horse- 
shoe attached by its anterior extremities to 
the pubis and encircling the rectum behind, 
forming a U loop around the anorectal junc- 
tion. These fibers constitute the puborectalis 
or sling muscle, which slings the anal canal up 
to the symphysis pubis, Some fibers from 
this bundle insert into the anococcygeal raphe. 

The most lateral fibers have a Y shaped 
insertion into the anococcygeal raphe-the 
margins and ventral surface of the cocejx 
This muscle forms a sphincter for the vagina 
and anal canal, and also increases the ano- 
rectal angulation. It gives o5 accessory fibers 
to the urethralis muscle, which act as an ac- 
cessory sphincter of the urethra. 
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The iliococcygeus lies posterior to, and on a 
deeper plane than, the pubococcygeus. View- 
ing the pelvic floor from above (Figs. 3, 5, 6, 
10) actually it is more superficial. It is attach- 
ed to the arcus tendineus behind the obturator 
canal and is inserted into the anococcygeal 
body and into the margins of the coccyx, later- 
al and caudal to the fibers of the pubococcy- 
geus. Occasionally this muscle retains its 
primitive origin from the pelvic brim. In 
lower animals it has a fiat tendinous origin 
from the iliopectineal line. Since it has lost 
its original purpose in man it is poorly devel- 
oped, and has slipped lower down on the pelvic 
wall. Its fascial point of attachment has be- 
come elongated, therefore, so that the fibers 
of origin of the muscle do not, except in a few 
instances, extend to such a degree as the ilio- 
pectineal line. 

In most cases in the dissecting room, muscle 
fibers can be demonstrated only at a consider- 
able distance from the point of origin of this 
muscle. 

The elongated and thinned out “aponeu- 
rosis” of the iliococcygeus muscle is seen to be 
intimately fused with the sheath of the obtu- 
rator internus muscle. 



,T*K- 9- Schematic transverse section of smooth muscle 
yiaphraRm. UJi.F., Uterosacral fibers; C.R., ccrvico- 
r«tal fibers; £>., decussation fibers; B.L., broad ligament 
tt>ers;C.r.,cervico vesical fibers; C.P.,ccr\icoiiubic fibers. 



The fusion of the remains of the aponeurosis 
of the iliococcygeus W’ith the fascial covering 
of the obturator internus muscle forms a com- 
posite sheath of fascia, the so called obturator 
fascia. The line of fusion between these two 
fasciae is of considerable clinical (importance, 
in that it defines the upper limit of the ischio- 
rectal fossa. 

The so called “white line” does not accu- 
rately indicate the upper limit of the iliococcy- 
gcus muscle but rather an arrangement of its 
fascia! investment. This fascia is subject to 
tension between two fixed points and has be- 
come a)ndenscd. In this instance the fascial 
fibers of the sheath of the levator ani form a 
narrow band popularly referred to as the 
“levator ani white line,” which extends from 
its point of attachment on the posterior asiiecl 
of the pubis to the spine of the ischium. The 
white line, therefore, appears to cross the 
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1 iR. II. Schematic representation of the sphincleric 
muscular sroup of the jwlvic floor. 


pubococcygeus muscle because unlike ihc ilio* 
coccygeus, the former has not descended. The 
while line in some cases is found separated by 
some little distance from the pelvic wall and 
when this is so a pouch— the “hiatus of Sch- 
walbe”— filled with fat, exists between the two. 

The D shaped opening of the anus, previous 
to expulsion of the fetal head, is due to ex- 
tension of the fibers of the puborectalis and 
iliococcygeus which arc inserted into the ano- 
coccygeal raphe. 

The ischiococcygeus with the piriformis 
forms the muscular upholstery which closes 
the posterior part of the pelvic outlet. Pos- 
teriorly and caudally it is reinforced by the 
sacrotuberous ligament (great sacrosciatic 
ligament). This triangular muscle is set at 
almost a right angular plane to the iliococcy- 
geus. It arises from the apex of the ischial 
spine and is inserted fan-shapedwise into the 
lateral border of the sacrum and into the 
lateral margins of the coccygeal bodies, con- 
jointly with the iliococcygeus muscle. 

The individual muscle sections of the pelvic 
diaphragm do not by any means form a uni- 
form sheath in one plane, but overlap one 
another posteriorly where they join and inter- 
drgitate with the muscle fibers of the other 


side. By this means the part of the diaphragm 
posterior to the rectum is clearly strengthened 
Morphology. In pronograde animals there 
arc three caudal muscles; the pubococcj’geus, 
arising from the body of the pubis, the ilio- 
coccygcus arising from the pelvic brim, both 
of which are tail depressors, and the ischio- 
coccygeus, a lateral jlexor of the tail arising 
from the ischial spine. With the disappear- 
ance of the tail in man and the assumption of 
the upright position, the tail muscles take over 
new duties and form a pelvic floor for the 
support of the pelvic viscera. The pubo- 
coccj’geus and the ischiococcygeus muscles re- 
tain their primitive origins, but the iliococ- 
cj'gcus loses its attachment to the pehic brim 
and gains a new attachment to the lateral 
pelvic wall at the arcus tendineus. While the 
caudal muscles gain extensive new insertions 
into the pelvic floor, they still retain their 
original insertion into the coccyx, which is the 
rudimentary tail. Thus, while the levator am 
muscular diaphragm contributes to the sup- 
port of the viscera, the muscles which consti- 
tute it arc derived from the flexors and ab- 
ductors of caudal end of vertebral column. 


THE UROGENITAL DIAPHRAGM 

The urogenital diaphragm is a relatively 
inelastic double-leafed fascial j 

tending between the ascending pubic ram ana 

beneath the subpubic arch, to whose raa gm 
it is firmly attached (Figs. 3, 10, 13 1^? J ) 
closes over the perineal triangle, ‘ 
called free margin e^^tends between 
tuberosities, demarcating the poster 
ary line of the perineal triangle. P 
rated by the dipal vein o^the cht^ 
urethra, and vagina. Itrontains P 
vessels and ne^s and the men^b^ 
urethra, the sphincter urethrae and 
versus perinei profundus muscle • 
muscle is supportive to the vagm 

The pubococcj’geal segment 0 be e 
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Fig. 12. (Silhouettes) a, Android inlet; b, midpelvic plane, round: c, level of ischial spines and plane of 
pelvic floor, spheroidal. 

pubococcygcus muscle and its cranial fascia. 

Its caudal fascia gives attachment to the 
sphiucteric vulval musculature. With the 
body in the erect position, the urogenital 
diaphra^, like the os pubis and its rami, is 
in a horizontal plane, so that support of the 
pelvic viscera falls upon these structures. 

the spirmcTERic muscular diaphragm 
\\Tiile this group offers some supportive 
action it is primarily sphincteric in contra- 
distinction to the levator ani muscular dia- 
phragm which is primarily supportive and 
only secondarily sphincteric to the pelvic 
viscera. It forms sphincters for the openings 
of the canals which perforate the pelvic floor 
the e.'cterior. It is derived from the 
primitive sphincter cloacae, a primitive mus- 
cular ring surrounding the cloaca, which is 
partly attached to the bones at the pelvic 
outlet. 


During the course of the development of 
the genitourinary organs a cloacal aperture 
exists till about the 5tb week, and a sphincter 
muscle is arranged about it— the primitive 
sphincter cloacae. About this time a caudal 
prolongation of the transverse mesodermal 
bar takes place dividing the cloaca into two 
parts, a dorsal or anal, and a ventral or uro- 
genital, and coincident with this change the 
sphincter cloacae becomes divided into dorsal 
and ventral divisions, the former surrounding 
the anal aperture and constituting the 
sphincter ani externus, the ventral surrounding 
the urogenital sinus. It Is from the urogenital 
division that the bulbocavernosus, the ischio- 
cavemosus, the transversus perinei and the 
sphincter urcthralis muscles develop (Fig. 11). 

ACCE.SSORY STRUCTURES 
Perineal body. The perineal body or central 
tendon of the perineum is a triangular wedge 





Rg. i6. F.S. Restitution. Placenta expelled. Cervix 
withdrawn cranially to level of ischial spines. Lateral 
ligaments of the cervix uteri in normal axial pregravid 
ane. Levator ani muscular diaphragm In oblique plane, 
rogenitai diaphragm closed. 


IS* F.S. Baby expelled. Lower uterine segment 
Boers regaining contractility and its canal diminishing In 
volme. Lateral ligaments of the cervix uteri assuming 
axial arrangement. Levator ani muscular diaphragm fibers 
regaining oblique plane. Urogenital diaphragm closing. 

coccyx, separated from each other by an angle 
01 30 degrees and connected by tough, inter- 
vening connective tissue. They underlie each 
ischiorectal fossa and support the pelvic dia- 
phragm very powerfully through the pad of 
fat which fills these fossae. The fat pad in the 
ischiorectal fossa is made up of small masses 
of fat with powerful strings of connective 
tissue fibers intervening with one another and 
connected with the walls of the fossa, with the 
perimysium externum of the internal obtura- 
tor and gluteus maximus muscles and with the 
^^dal fascia of the urogenital diaphragm, 
which limits the ischiorectal fossa anteriorly. 
|he fat pad lies under the levator ani muscular 
diaphragm throughout its extent and so forms 
a cushionlike support which, though soft and 
pliable, transmits to the levator ani muscular 
diaphragm all the strength and security given 
^t by the gluteus maximus muscles and the 
powerful urogenital diaphragm. These offer 
real strength and support to the levator ani 


muscular diaphragm. The fat pad is continu- 
ous with the fat of the adjacent superficial 
fascia. The superficial fat of perineum and the 
apposition of medial aspects of the thighs 
also act as accessory, supportive structures. 

THE COURSE OT PARTURITION 

The bony pelvis is a funnel-shaped bony 
cage with a bend resembling the elbow of a 
stovepipe. Its gently sloping walls and mus- 
cular upholstery offer deflecting surfaces to 
the fetal head during parturition. It pos- 
sesses a bore, similar to that of a turbine, or 
rifle— the fetus representing the bullet which, 
passing through, must make certain turns in 
order toaccommodate itself to the unequal bore 
of the pelvis. 

Previous to the onset of labor the fetal head 
rides at ease in the “military position” above 
the obstetrical inlet, the posterior quadrant 
of which passes through the body of the first 
sacral vertebra, the longitudinal axis of the 
fetal ovoid being parallel with the vertebral 
column of the mother (Figs. 17, 18). 

Wth labor established, the fetal head is first 
“jockeyed” into one of the oblique diameters 
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Fig. i8. F.S. Lower uterioe secmeat further im/oWri 

VmhranM K..I.^V.. i?.. i .r <...ai... j.i.i.j D..'. 


of the pelvic inlet, usually the right, this bcinir 
two diametcrVTtf 

r£Knr.h: 

the plane of origin of the peivic floor tl^e^ 
forward and slightly upward through the 
pelvic outlet. The bore of the roarof birth 
causes the passenger to make three turns 
during Its voyage, one at the inlet, a second at 
rotation), and a 
third (external rotation) which is on the bal- 

(F?s.°a,'^).'’”‘^ ■'“"F 


When the descending head strikes the pelvic 
floor, the muscular segments react by in- 
creased oscillations, thus temporarily aium- 
ing a horizontal plane. When the muscular 


„ r— vviumi sucicninjoi loeiiiersiiiraroEBuwvu' 

4 muscular diaiwirajpa brios 
a- lunnelled. Vapoal fomicw pulled upward. Urogenital 

diaphragm intact. 

g resistance is overcome, a vertical plans is 
s assumed and the levator ani muscle is said 

5 to be “/unnelled.” 

The levator ani muscular segments are fun- 
• nelled from behind forward. The ischio- 
I coccygeus is the first to recciw the impact of 
the fetal head, but the head is preceded by 
the membranes filled with fluid formins * 
tvedge whose narrow lower end slips into the 
vagina and really transfers most of the pres- 
sure onto the front of the pubococcygeus just 
where it passes into the perineal body. Thus 
the anococcygeal raphe is pushed down at i 
anterior end until it becomes ventral, and the 
ischiococcygeus, which is set at almost a rig 

angular plane to the iliococcygeus, assures 

vertical plane and acts as a deflecting sujac 
to the descending head. With the ® 
force of the contracting upper uterine - o 
ment, the head is deflected 
forward nntn the fibers of the iliococcjg 
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. *9* F*S. Membranes ruptured. Descent of bead to 

welual spines. Sagittal suture is in oblique plane. Further 
flattening and stretching of the lateral ligaments of the 
cerm uteri. Fibers of the levator ani muscular diaphragm 
cna^ng from oblique to vertical direction. Pull being 
exerted on upper leaf of the urogenital diaphragm. 

muscle. The fibers of this muscle slope 
medially and caudally; their resistance is soon 
overcome and the head is then shunted on to 
the pubococcygeal segment, which is stretched 
antwoposteriorly and peripherally. As the 
P^^'P^oral dilatation of its fibers takes place, 
the urogenital diaphragm is opened. The ad- 
jacent cranial leaf of the urogenital diaphragm 
wrns upward on the sides of the vagina and 
has attached to it the fibers of the pubo- 
niuscle. Thus, as the vagina dilates 
and the pubococcygeus is dilated peripherally 
tne cranial leaf of the diaphragm is pulled 
upward. The caudal diaphragmatic leaf is 
pushed downward as the head is propelled 
^ ong the axis of the pelvic outlet (Figs. 10, 
^3) 14).^ The transversus perineii profundus 
'^scle IS flattened peripherally and stretched 
ertically, its fibers being dispersed between 
e upper and lower fascial leaves. The 
tfb *^YfSinal septal fibers are stretched peri- 
P erally and longitudinally. This septum can 



Fig. 20. a, Transverse section of cervix and supravaginal 
fascia. Center, cervix. Cervix represented by light wavy 
lines. Fascial collar by heavy dark lines, b, Frontal sec- 
tion. Effaced lower uterine segment and adjacent elon- 
gated fascia in vertical plane. Peripherally dilated in 
transvei^ plane, c, Sagittal section. Center, cervix and 
lateral ligament of the cervix uteri at rest. Periphery, in 
dilatation, d, Action. Diagram illustrating flattening and 
elongation of lateral ligaments of the cervix uteri. These 
ligaments flatten peripherally with dilatation of the lower 
uterine segment and elongate with its vertical stretching. 

sometimes be seen being pushed in front of the 
descending head, if stretched beyond its elas- 
tic capacity, this structure tears, either ver- 
tically or transversely, severing its continuity 
with the perineal body. 

As the sphincteric group of muscles are 
dilated they are converted into a short 
muscular tube along the axis of the pelvic 
outlet. Their stretched fibers extend beyond 
the bony framework. When the biparietal 
diameter of the fetal head reaches the trans- 
verse diameter of the pelvic outlet, the peri- 
neum bulges for a distance of 1.5 to 2 inches. 
Coincident with this bulging, or “crowning,” 
the coccyx and anococcygeal raphe are being 
displao^ downward and backward. The 
posterior fibers of the external sphincter, 
which are attached to the anococcygeal raphe, 
are stretched and pull the anus open in a 
D-shaped fashion. At this moment the utero- 
vaginal canal is converted into one continuous 
hiatus (Figs, i, 14). The lateral ligaments of 
the cervix uteri are flattened peripherally and 
stretched vertically. The smooth muscle 
diaphragm is dilated spherically and the leva- 
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tor ani muscular diaphragm changed from an 
oblique to a vertical plane. The urogenital 
diaphragm is opened and the sphincteric dia- 
phragm dilated spherically, followed by dila- 
tation of Colles’ fascia and the skin surface. 

While the lower uterine segment starts to 
unfold at the fourth month of intrauterine 
life, it is only fully developed as a mechanical 
product of labor. Synchronously with the 
unfolding of the lower uterine segment, a 
hypertrophy and a hyperplasia of the supra- 
cervical fascial collar takes place. As the 
lower uterine segment widens and elongates, 
the fascial collar correspondingly follows it. 
With the establishment of labor the lateral 
ligaments of the cervix uteri have grown and 
stretched considerably in size so that, meta- 
phorically, they may be likened to the stretch- 
ing of a rubber to that of a rubber boot. At 
the moment of expulsion of the fetal head, the 
uterovaginal canal is converted into one 
continuous hiatus, the lateral ligaments of the 
cervix uteri are flattened peripherally and 
elongated vertically. When the baby is ex- 
pelled, the lower uterine segment regains its 
contractility and its calibre is diminished with 
a corresponding contractility and reduction 
in size of the stretched cndopelvic fascial 
structures. The lateral ligaments of the 
cervix uteri contract in their vertical length 
and regain their axial arrangement in the 
horizontal plane (Fig. 15). 

With the expulsion of the placenta, the 
caliber of the lower uterine segment is further 
reduced. The cervi.x rises to the ischial spines. 
The lateral ligaments of the cervix uteri as- 
sume their pregravid axial arrangement (Fig. 
16). The anterior and posterior fundal walls 
are in apposition, being separated only by 
filamentous bands of fibrin and blood clot. 
Further' involution follows provided the ana- 
tomical integrity of the supporting pelvic 
structures has been maintained. • The fascial 
diaphragm is likewise favorably affected by 
involution or unfavorably affected by sub- 
involution. Trauma or infection of the 
isthmicocervical canal will like^vise affect 
the adjacent fascial supports. Should the 
fascial and levator ani muscular diaphr^ms 
be traumatized and unrepaired, prolapse will 
inevitably follow. 


THE CLINICAL SICNIPICAN-CE OF THE PELVIC 
FASCIA IN OBSTETRICS 

^ The cndopelvic Jascia— as an extensive ^xs- 
tion apparatus moors the utem to tk Ir.zkt 
ani while line and to the pelvic floor. 

The lower uterine segment and its Josckl 
supports represent an active force in (frferr.ii!- 
ing the axis along which the fetal head must 
descend through the pelvis. 

The fascial attachments of the lover ^ok ej 
the uterus influence the fetal ovoid in its descent 
through the pelvis. 

The fascial supports of the uterus have 
received many names. Among others, lie 
following designated titles have been applied; 
the parametrium (Virchow), the cardinal 
ligaments (Kock), the vascular sheath 
(Charpy), the hypogastric sheath (Pierre 
Delbet), the uteroiliac process (Savage), 
ligamentum lata, tunica vasorum uteri (Merk- 
el), ligamentum transversale colli (Marten- 
rodt), the sustentacular apparatus (Boaney), 
the lateral cervjcopelvic ligaments, the upper 
pelvic floor (Polls). « l 1 » ,1 

Thc'angUcizcd version, namely, the lateru 
ligament of the cervix uteH” is a more mean- 
ingful and purposeful terminology, and 
keeping with the principles accepted at r , 
in 1895, by the Anatomical Society. 

Because of its fixation to the elastic lev^t 
ani white line laterally, and to the supr I 
inal cervix medially, with the forinat 
lower uterine segment this fascial diap o ^ 
hugs the lower uterine segment, an 
gated in a cranial direction assumi » j 
what the topographical outlme 0 
oqjanding funnel or inverted J 
Its weakest point is posteriorly 
uterosacral ligaments where the 
is thinnest. Metaphorically, 1 Lukef to 
to be stretched from the "s-re of “ 
that of a rubber-boot.” , ^ from 

The low-er uterine ^..eandeervh- 

the body of the uterus, the 1st . , product 
In full development it is a mechanical 
of labor, being the passive 0 „ 

portion of the cervkoutenne c • ^ 

traction ring not only ' .51. part of the 
raarcation between ^he contr 2I50 

uterus and the lower uterine 

delineates the cranial a 
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T he peculiarities of a surgical infec- 
tion are such that they frequently 
respond best to agents applied di- 
rectly to the site of infection. With 
the new therapeutic era opened by the anti- 
biotics, interest in the development of locally 
applied antibiotics was only natural. Among 
the first of these to be discovered was grami- 
cidin, described by Dubos in 1939. It was 
found to be lethal to gram positive cocci {7, 8, 
10, II, 13, 16, 22) and effective in the treat- 
ment of a large variety of streptococcal lesions 
of the skin, sinuses, pleura, and bone (9, 12). 
The material was not destructive in its effect 
on tissues except for a pronounced hemolytic 
effect upon erythrocytes; removal of the he- 
molytic factor resulted in a loss of its bacterio- 
cidal powers (14). In its antibacterial be- 
havior it acted like an anionic detergent (15). 
In comparison with another closely related 
antibiotic, tyrocidin, gramicidin was found to 
be less stable, slightly more cytotoxic, and 
highly insoluble; tyrocidin could keep gram- 
icidin in suspension and had more of an in- 
hibiting effect on certain gram negative flora. 

It was later found that the crude material 
which contained both gramicidin and tyro- 
cidin could combine the bacterial potency of 
the former with the stability and solubility of 
the latter. The crude material— tyrothricin — 
represents the form in which these antibiotics 
are now being applied. Preliminary reports 
have indicated a wide field of usefulness of 
this drug (5, 9, 19, 22) but in the enthusiasm 
for the use of penicillin, few controlled clinical 
studies have been undertaken to evaluate this 
antibiotic, in spite of the fact that it offered 
certain theoretical advantages over penicillin. 
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In the first place, tyrothricin has been found 
to have a more rapid lethal effect upon sensi- 
tive organisms. Second, because of low ab- 
sorption and penetration through tissues, a 
higher local concentration could be attained. 
A decreased excretion would also enhance the 
local concentration, a greater stability ensures 
prolonged action, and because of the high di- 
lutions at which tyrothricin is still effective, it 
becomes clinically an inejqiensive antibiotic. 

The following study was outlined to investi- 
gate a specific tyrothricin preparation made 
available to use for this purpose : 

1. To observe the clinical effectiveness of 
tyrothricin in the treatment of a variety of 
surgical lesions as judged by changes in the 
exudate, area of the wound, granulation, and 
pain. 

2. To observe the effect of tyrothricin upon 
normal and inflamed tissues. 

3. To observe signs of local and systemic 
toxicity. 

4. To study the effect of tyrothricin upon 
the bacteriological flora of the wound. 

5. To observe evidences of hemolysis by 
following the changes in the hematocrit, he- 
moglobin, and icteric index. 

6. To compare tyrothricin with other meth- 
ods of treatment. 

METHOD OF STUDY 

The project w'as undertaken by a team con- 
sisting of two nurses, a bacteriologist, a 
hematological technician, a photographer, and 
a surgeon. The same nurses dressed the 
wounds to standardize the method of dress- 
ings, the obtaining of cultures, and the prepa- 
ration of the solutions. The same b.-icteriologist 
carried out the bacteriological studies through- 
out the period of the study. The surgeon 
selected all cases for treatment and determined 
the clinical result. 

The tyrothricin used in this study wi« 
furnished to us as a 2.5 per cent alcoholic 
solution in a sterile ampul containing 20 cubic 
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centimeters of the material. This was added 
to a liter flask of sterile distilled water, thus 
making a solution that contained approxi- 
mately milligram of tyrothricin per cubic 
centimeter of solution. Toward the end of the 
study in a few cases, a more concentrated 
preparation was used (i mgm. per c.c.) or 40 
cubic centimeters of the 2.5 per cent solution 
diluted to a liter. This was done for compara- 
tive purposes to note the effect of the stronger 
solution on the speed of healing. All solutions 
were made up freshly each day and any un- 
used solution was discarded at the end of the 
day. 

At the beginning of tyrothricin therapy, all 
wounds were photographed. The photographs 
Were identified in the same manner as roent- 
gen-ray films and a metric scale on the marker 
provided a means of permanently recording 
the siae of the wound, which we found corre- 
lated well with actual measurements of the 
wound, for the differences recorded far 
exceeded the possible error. Special mimeo- 
graphed sheets provided columns for entries 
of pertinent details of the clinical history and 
permitted daily entry of data concerning the 
treatment, changes in the wound, the quantity 
of the drug used, temperature, pulse, respira- 
tion, and all the laboratory data. The photo- 
graphs were retaken at weekly or biweekly 
intervals as indicated. Cultures and venous 
blood for hematological study w’cre also taken 
before the start of the therapy. 

Tyrothricin was used in the form of a wet 
gauze dressing. The quantity of solution 
necessary to saturate the gauze %vas measured 
in a sterile graduate before application. The 
moist gauze was then packed loosely into the 
wound, an absorbent placed over the gauze, 
followed by a layer of cellophane, parclunent, 
or wax paper to control evaporation or loss of 
tyrothricin solution. Dressings were held in 
place by gauze rolls, adhesive, binders, or 
splints as the lesion required. Dressings were 
changed daily by the same personnel. 

The bacteriological procedure was carried 
out as follows. The nurse dressing the wound 
was carefully instructed to remove the same 
amount of exudate from approximately the 
same area of the wound so that the bacterio- 
logical counts might be standardized as much 


as possible. At first the cultures rvere taken 
daily, but we soon learned that cultures takea 
every 2 or 3 days were frequent enough. The 
exudate was recovered by a dry sterile s^ab 
which was immediately placed into a test tube 
containing 2 cubic centimeters of sterile dis- 
tilled water to help keep the cultures moist. 
All sw'abs reached the bacteriologist within ^ 
hours from the time they were taken fromdit 
wound. The bacteriologist agitated the swah 
in the water to displace as many of the bac- 
teria as possible, and then the swab was placed 
in a tube of brain broth, The brain broth was 
incubated at 37 degrees C. for 24hoursaitn 
which a gram stain was made and eiaroined 
microscopically. ‘ One tenth cubic cenfimeter 
of the distilled water containing the organisms 
was inoculated deeply into melted agar cos- 
taining 0.2 cubic centimeter of blood, and 
poured into a sterile plate. The plate was 
incubated for 48 hours aerobicaUj' at j; 
degrees C. afterwhieb time the colonws ntte 
counted. \\Tien it was anticipated that the 
infection was extremely heavy, appropriate 
dilutions of the original samples were made a 
distilled water. A special effort was rwde to 
differentiate streptococci, staphylowo. o'P 
theroids, and gram negative bacilli, paj W’ 
ularly Pseudomonas pyocyaneous. A 4^ 
meter bopful of the specimen '“S' 
a blood agar plate and 
at 37 degrees C. for 48 
of this time well isolated ooloo'es 0 J 

morphology ^retransfertHl m bl^ 

slants and identified (z)- 
plate was streaked and anaerobic 

cally in a platinum catalyst yp . ^ 

jar, illuminating gas being use ^ 
Wen gas. It was W' 

of the wounds possessed an a 

that it w'as 

technique routinely. ’ --p n-as exam- 

culture, described in the appearing 

ined and when any “^ff/aSaerobic 
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Heparin was used as the anticoagulant for 
plasma. Determinations included the sedi- 
mentation rate, hematocrit, hemoglobin, total 
serum protein, and icteric index. The sedi- 
mentation rate was performed by the Win- 
trobe method, correction being made for 
abnormally low hematocrits. Hemoglobin 
determinations were made on heparinized 
venous blood, the photoelectric method being 
used. Total serum proteins vrere studied by 
the specific gravity method of Barbour- 
Hamilton. Icteric indices were carried out on 
serum in the usual manner. 

IIATERIAL 

The clinical material studied is listed in 
Table I. It consists of 77 cases of surgical 
infections of a wnde variety such as is en- 
countered in the charity wards of a general 
hospital. No deliberate attempt was made to 
select cases, but certain fundamental surgical 
principles were followed: i.e., only draining 
infections which communicated with the 
exterior were considered. At first no attention 
was paid to the blood supply of the part but it 
was soon learned that the treatment was 
doomed to failure in the presence of gangrene. 
Infected postoperative wounds were the most 
frequent lesions treated, of which there were 
19- Infected varicose ulcers were next in 
frequency and constituted a group of 10 
patients. There were 7 patients with cellulitis 
and 7 with abscesses, 5 with empyema and 5 
Viith burns. The remainder were quite varied 
in nature. All patients w'ere hospitalized for 
the entire period of study and received no 
other therapy conjointly wdth the tyrothricin 
therapy. 

There were 49 white and 28 negro patients, 
47 being males and 30 females. The oldest 
patient was 79 years and the youngest 2 years 
of age. There was an additional group of 
patients studied privately in other' hospitals 
but these are not included for statistical 
appraisal because either the photographic 
evidence or the bacteriological studies were 

incomplete. 

The majority of these patients were referred 
|o us after their lesions had proved refractory 

_ ? '’ariety of other methods of treatment, 
wKwh Included the use of DaVin’s solution, 


Dakin’s with saline, saline packs, sulfona- 
mides, xeroform gauze, vaseline gauze, boric 
acid solution, ultraviolet light, and parenteral 
penicillin. These, therefore, act as control 
measures in evaluating the drug under inves- 
tigation. Included were 6 cases with bilateral 
lesions in which one lesion was treated with 
tyrothricin and another with a control prepa- 
ration. These we feel offer more crucial tests 
of comparison than a parallel series of patients 
with unilateral lesions. The variability among 
patients and types and degree of infections is 
so numerous that only a series of several 
hundred cases would offer statistically sig- 
nificant evidence. 

RESULTS 

A. Clinical. The criteria for clinical im- 
provement in the treatment of the infection 
included the disappearance of all visible signs 
of infection, the decrease in the amount of 
exudate, the growth of viable healthy granu- 
lation tissue, the growth of epithelium over 
the granulation tissue, and a decrease in the 
size of the wound as verified by actual meas- 
urement. According to these criteria, clinical 
results were placed in three categories: excel- 
lent, fair, and poor. 

Table I lists the various infections treated 
with the results evaluated as indicated above. 
Of 77 cases treated, 50 (65 per cent) showed 
c.xcellent results, 8 (10 per cent) showed fair 
results, and 19 (25 per cent) showed poor re- 
sults. It will be noted that 18 out of 19 cases 
of postoperative wound infection responded 
with excellent results and one gave a poor 
result. In the 10 cases of infected varicose 
ulcers, there were 7 excellent results with tyro- 
thricin treatment, 1 was fair and 2 were poor. 
All of 7 cases with cellulitis responded c.vccl- 
Icntly, whereas of the 7 cases of abscesses, 5 
showed an e.xcellcnt result and 2 poor, tlie 
latter were ischiorectal abscesses in debilitated 
patients. Four of the 5 patients with em- 
pyema and open drainage responded well to 
tyrothricin. In i case of an abscess due to 
FriedIacnder’sbacilIusinfection,lhe result was 
only fair. Of 5 infected burns treated, the 
result w'as excellent in i, fair in another, and 
poor in 3. All 3 ca.'ics of decubitus ulcers re- 
sponded exceUenUy. T'wottf three hceraViwns 
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tyeotiimcin tkeated mm 


and OBSTETEJCS 



TyRoini!S'™L°p. «m 
gical intzctioxs^^ ’’''riENTs nini si,. 



statistical evaluation. The short time of 
treatment in the group with poor results wji 
that in many of these esses 
incr death or some complication siiperwned 
TK discontinuance of treatment. 

The speed of heaJinj was usually propor- 
tionate to the initial size of the wound. Tie 
pneral^ dinical impression was gained tbt 
tyrothricin solution directly or indirectly 
spaded the formation of granulation tissue. 
Epithelization was also promoted so that skin 
responded well whereas the third dfd r*r grafting was necessary in only 5 of the 50 
secondarily infected luetic ulcers wh.via'i.^ showing excellent results. £\-en thede- 
ot responded to antiluetic thennir -.i to do skin grafting was motivated bya 

^ excellent result with * ^^sire to shorten the period of hospitalization, 

and the other a poor one. Themt^nf •"‘direct measurement of all wounds as re- 

^rbundes responded only fairlv Th ^ cordedonphotographs(insteadofdirectmeas- 
tieiits with osteomyelitis urements of the w’ounds themselves) the per- 

patient each with an infected fnrfit/ * centage decrease in the area of the wound 
ray burn, a carcinomatous ulrpr '"^ried from 36 per cent to 100 per cent in the 

vitis, and a perinephric fistula aii cases showing excellent results, mth an awr- 

prwe with tyrothricin therapy T°*7 P®r cent. The number of ewes m 

Table II presents the length nf f 4 group with fair results do not permit sta- 

required in each of the eroun*? tistical evaluation, but the clinical impression 

result. It is to be noted thS t^at -there was appreciably less he^mf- 

with excellent result 4 resnond^ri^ In the group with poor results there was httk 

week of treatment, 1 1 within^ wppUi t- ^ *^ecrease in the size of the wound, and in some 
3 'veeks, and 16 within a u-ppI-c cases the wound increased in size. _ 

In other words 37 out of 77naf->pnfc The 6 cases with bilateral lesions m whic 

to tyrothricin with excehMt tyrothricin was applied on only one les» 

month;i3othersreamredai.nAAV ' merit detailed analysis. ThefirstofthisgraiT 

The group with fair results is “ ®™te pyocyaneons infection 

00 small for both hands follom’ng third degree burns. 
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TABLE III.-TYPE OK SURGIGVL INKECTIONS TREATI:D IN THIS STUDY AND DACTERIAI. 
KLORA SEEN WITH F^CH Li:S!ON* 


Utlon 


SiifiH. 

•Ibul 


n firm. 

titep 

N’oahfn. 

Ittrp 

r>ocyi. 

ntut 
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oldi 
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10 



a 
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10 
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10 

4 


t 

J 

a 


AWtM 
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7 

4 

t 

3 

6 




7 

1 

7 

6 

1 

3 

7 




S 


4 

4 


4 





S 

a 

4 

1 


3 

4 



DkoUki uktt 

3 

1 

3 

1 


a 

J 



LKfrttioa 

3 

t 


t 

t 


t 



Oiiw-ai-tlilit 

3 


3 

1 



3 



Lurlic ulicr 


1 

t 

1 


a 

a 



ic'cctrJ doeiitilif 

^BH 

■ 

1 

1 


1 

t 



lafntftl aeipuuCon Hump 

lim 


t 

1 


a 

a 



Ctlbu9cl« 


1 

* 

1 

t 





Cmlssmioiu ttktr 

^^5 


t 
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1 

a 



W«lrJ (tidurt 



I 

• 


1 

t 



X-ny burn 
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t 




a 



Tts«inw\it4 

1 

1 

• 

t 



a 



PfrufpStie fatuU 

t 

1 





1 



ER'm'i 
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t 



1 

1 



Tet*1 

7 ?* 

10 

«1 

„ 1 .. 

41 

Oi 

1 



itoRiil 6fe*BiMn» will Ip« lh»n tadi oumUr c**^» bcritit^ «ach wauaj wiH r»r> u t» the numlxf of Jtilrroal erpnlitni 


right hand was treated witli tyrothricin while 
the left was treated with equal parts of boric 
acid and vinegar; the tyrothricin treated hand 
did much more poorly and tyrothricin treat- 
ment had to be disconliiiucd. Tlic second 
wsc of this group was that of a patient with 
bilateral varicose ulcers of almost identical 
initial size (Fig. 8). The right ulcer, which 
was treated with tyrothricin, showed a much 
more rapid clearance of exudate, granulation, 
cpithelization, and disappearance of pain, 
than did the left ulcer which was treated first 
Dakin’s saline solution and then saline 
solution alone. Also bnctcriologically, the 
tyrothricin treated wound responded more 
ayorably. Case 3 of this group was that of an 
infected epidermophytosis and edema of both 
^gs. There was no apparent difTcrence bc- 
the leg treated with tyrothricin and the 
one treated with saline, although the former 
yas the more seriously involved. Case 4 of 
0, group (Fig. 17) involved a patient with 
aricose ulcer on the right leg measuring 36.1 


square centimeters and one on the left leg 
measuring 7.4 square centimeters. The right 
ulcer was treated with tyrothricin and the 
ulcer healed completely in 3 weeks while at 
the end of the same period the left ulcer, which 
had been treated with saline, still measured 2 
square centimeters. The fifth ease was one of 
licmipicgia and decubitus ulcers on both heels; 
the right ulcer, treated with tyrothricin for 4 
weeks, showed an 80 per cent decrease in area 
and filled with granulation tissue, while the 
left one, treated with saline during that time, 
was still purulent and had not decreased in 
size. The remaining case of this series was 
another one of bilateral varicose ulcers in 
■which the ulcer treated with tyrothricin re- 
sponded about as well as the one treated with 
Dakin’s saline solution although the former 
wound was by far the larger (Fig. 19). 

In the few e.xperiments in which the strength 
of tyrothricin solution was doubled (1 mgm. 
per C.C.) the speed of granulation appeared to 
increase. For example, if the size of the lesion 
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TABLE IV.— INFLUENCE OF TYROTKRiciN sotu- tending onto the right thigh and Tb 

TION UPON INDIVIDUAL BACTERIA IN 77 patient had received every therapeutic a? 
TREATED CASES . ‘ junct available including zinc peroxide, vJ'a 


^lonifs 

Cdonits 

dC' 

cteued 

Co)onln| 
crtBScd 1 

. orugs locauy, oraUy, and intravenously, vi 
parenteral penicillin. Within S days of tjtq. 
»*”'*** thricin therapy (applied every 4 hours uijh 

lUmolytic streptococcus 

18 

s 


and day) all signs of necrosis and cellulitis^ 

B** 

I 



disappeared, the entire ulcerated area tis 

— covered with healthy granulation tissue aad 

c*** 

' 1 

4 

3 

* the patient for the first time in several veeis 

Nonhemolytic streptococcus 
Croup A 




, did not require morphine for change of drea- 

B 




ings and expressed the desire to get out of bei 

C 

I 

1 

t 

St SactCFiolo^tcolt The varieties of orgas* 
isms encountered in each of the various types 

SUphyloeoccus tuttus 

Group A 

t6 

n 

6 

I of lesions and their relative frequency is indi- 

B 

I 

3 

3 

i cated in Table III. It will be noted that 

C 

I 

3 

IS 

^ Staphylococcus aureus was found most fre 

Stipbylococcus albus 

Group A 

3 

~~r 

4 

quently, then the diphtheroids, foUorred b) 

Pseudomonas pyocyaneus, beta hemolst'c 

B 

1 



streptococcus, Staphylococcus albus, andalpM 

C 

I : 

> 

* 

nonhemolytic streptococcus. 

Pseudomonas pyocyaneus 
Group A 

3 

* 

4 

flora in any given patient was identiteo mta 

»*_ consistency, the colony counts at tunes sboj 

B 




s _ unusual variations. This was tncmgM to 

C 

1 


6 

3 due either to an accidental . 

Diphtheroid] 

Croup A 

* 

u 

to 

quantity of exudate removed luth t“« 

” — or to the pleomorphic nature of the dip _ 

B 

s 

* 

3 

oids which frequenUy took on the morphel® 

C 

X 

1 1 

t 1 

nf etnDhvIoiocci OF sheptoMca Fo 

• Group A, tteated withexceUeBt results (jocases) TPitSOn. In a IVUmber of CaSSS, t OUg 

?; ssa sa Ji';,';;®,?;:?,., totll 'olony count was almys i >“ 

individual organisms were identified solei) 

in Figures 9, 13, and 20 is compared with some being present or absent. |g. 

of those in earlier cases (Figs. 2, 3, 7) the in- The detailed effect of Uea ia 

creased speed with which these larger lesions dividual groups of ^as readily*?' 

became granulated may be attributed to the tabular form in Table IV. gtreptococoa 

stronger solution. Similarly, in cases in pri- parent that the beta hemo > tieatcdi 

vate practice where a change of tyrothricin was the most suscepUble org^^ aureus, an<l 

dressing could be carried out every 4 hours, a followed by the Stapnyloc ip- 

more rapid healing and granulation was noted- then Staphylococcus i jg ^gect 

Neither the increased strength of the solution peared to have little fa'O gj-joecs * 3 ^ 
nor the more frequent change of dressing pro- gram negative^ flora as 
duced any tendency to local or systemic re- diphtheroids; in fact, ^ _ jgnej’ 

actions. demonstrated a 

One patient not included in the series under to proliferate or to maa . • 

experimental investigation is of particular ance in the course 01 tre u^^teriologi^^ 
interest. The patient was a 29 year old white A correlation betwe gtud)-ia.? tw 

female who had a hemolytic streptococcal clinical results a 

(Meleney) gangrene involving the entire thick- results indicated m -.vgr were • 

ness of the abdominal wall of the right lower hemolytic tbat ga« * ‘ 

quadrant down to the musculature, and ex- decreased m the gr P 
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Contro 

11 days 1 

1 weeks alter skin graft 

Uacleriology 

NutnMr of colonies 
Staphylococcus albus 

100^ 

31,000 ' 

+ 


Staphylococcus aureus 

4 - 

+ 


Area o( wound — sq cm 

60,3 

60 1 

6 

Treatment 

Saline dressings 

40a mgm. tyrothricin i 

Skin graft 


Fig. I. Infected traumatic laceration of the hand treated with tyrothricin. After ii days of treatment there was no sig- 
nificpt decrease in the size of the wound hut such a marked clearing of all exudate and growth of granulation tissue, that 
a skin graft was attempted which resulted in a 90 per cent “take.” A decrease in the bacteriological colony count was 
noted. 


clinical results, the results in the group that 
showed poor clinical effect were also poor from 
the bacteriological point of view. The same 
correlation could be deduced from studying 
the responses of Staphylococcus aureus to 
tyrothricin. 

The bacteriological findings in the patients 
with bilateral lesions presented findings of 
particular interest. In the patient with burns 
due to frostbite of both hands, the hand 
treated with tyrothricin revealed before treat- 


ment 165,120 colonies of Staphylococcus al- 
bus, pyocyaneus, and diphtheroids; after 
treatment, culture showed less than 100 col- 
onies of Staphylococcus albus, but over 
1,000,000 colonies of pyocyaneus (principally) 
and diphtheroids. The left hand which was 
treated as the control showed at the start 

750.000 colonies of Staphylococcus aureus, 
pyocyaneus, and diphtheroids, and this rose to 

1.008.000 with the same flora. The second 
case (Fig. 8) bilateral varicose ulcers, showed 




Control 

7 ilays 

16 days 

aadays 

Bacteriology 

Number of colonies 

100,000 

100,000 

37 .”o 

1,100 

Hemolytic streptococcus 

+ 

+ 

+ 

0 

Staphylococcus albus 

+ 

-1- 1 

+ 

+ 

Diphtheroids 

+ 

•» 

0 

0 

Area of wound — sq cm 

z6 


2 S 

1 S 

'freatmeni 

Saline dresungs 


310 mgm tyrothricin 

3Q0 mgm. tyrothricin 


Fig. 7. Streptococcal cellulitis of the leg with marked edema and induration. Central area around incision for drainage 
sloughed but within 22 days of treatment with 390 milligrams tyrothricin. the entire area had granulated and epithelized. 
The bacteriological cultures, which were predominantly hemolytic streptococci, showed a complete disappearance of all 
streptococci and diphtheroids, and a marked decrease in the number of staphylococci. 






Fig 3. Infected ulcer of dorsum of Wt foot which did not respond lo Dakin'* saline or xeroformgiiufdfts^S'- 
4 weeks of treatment with tyrothricin dressinp, all purulent exudate disappeared and the ulcerated area filW 
ulation tissue which had almost completely epithelued. There was an almost complete disappearance of the temni)! 
streptococci and a marked decrease in the number of Staphylococcus aureus 


mm 



‘'tiph> lococcusalbi 
Slaph) lo(ocoi> luri 
llacillua pjocjineu! 
Uiphcroiiis 


Treitmfin I UaVm'tMliorHrcsMi UBi tS^ nuna iTrothricin ‘lilinr ■trr**"'** -1 ; ^ZTiTu 

i 77 fi> c 0 SOU^^* 

Fig. 4 A, An infected postoperative abdonunal wound which had decreased *'''^"’.■1 Opeof 

days of treatment with tyrothricin; bacteriological content was never significant. I‘t . .ibus. ana 

had granulaleii within 2 weeks of therapy, during which time the staphylococci aureus patients were 
apjieared, but bacillus pyocyaneus devewped. Both wounds epuhelized completely i* » 
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Control 

14 days 

.H.y. 

Bicwriology 

Number of colonies 

6,400 

1.000 

TOO 

Staphylococcus aureus 

+ 
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Bacillus pyocyaneus 

-h 

-F 

-f 

Diphtheroids 

4- 


■F 

Area of wound— sq. cm 

64 s 

JOS 

JO 3 

Treatment 

Dakin's saline 

75smi;fn tyrothricin 

1,500 msm tyrothricin 


Fig. 5. Wound separation following small bowel resection in a hypoproteinemic patient; all tissues down to peritoneum 
had separated and were covered with a thick purulent exudate. Within 1 weeks of treatment all exudate was cleared up 
and the wound was lined with healthy granulation tissue. iUter days the wound had decreased 6S per cent in size, 
leaving an area of 20.3 square centimeters to be epithelized. A bacterkioai effect upon Staphylococcus aureus was seen. 



1 

Control 

14 days 

$5 days 

MacterioloBy 

Number of colonies 

$7,000 

125. SJO 

j8,4oo 

Staphylococcus albus 

-F 

0 

0 

Staphylococcus aureus 

-F 

-F 

+ 

Bacillus pyocyaneus 
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-F 

, -F 

Diphtheroids 

-F 

0 

-F 

Area of wound — sq cm 

J 7 

»4 5 

0 

treatment 

Bismuth 

Potassium iodide | 

5i5<ngm tyrothricin 

1450 mgm tyrothricin 


. Fig. 6. Two large punched-out infected ulcers of the leg of a senile female negress which were thought to be due to lues 
in the opinion of the dermatological consultants. No healing was seen alter 3 weeks of treatment with bismuth and po- 
tassium iodide therapy After 2 A\eeks of tyrolhricin the punched-out areas had completely granulated in and the sur- 
rounding skin had also improved in its appearance. Thirty-five days of tyrothricin treatment produced a 75 per cent 
aecreaseinthesizeof thewDundwithonlypsquarecentimcterslefttobeepithelizcd. The drug was bactericidal for the 

Staphylococcus albus in this case. 






Dakm’s^ saline solution^^^Taeniv '," * •"alniwtished vagrant which had not respondid to treatment vai 

tissue and eendVte end comDEmhet,S eeatmetit with tyeetthtidn caused a contnlete disippearanee el all ;ee«e 
curecd several tlrnesmefa nS of i li, A decubitus ulcerda. lifplasterca.t.kirbre 

in the denuded muscles and ih«s *S <liiys Ueatment with tyrotWdn all necrotic tissue had 

ly attempfed b^t was only allv panuJalion tissue. SLin pa/ung «s 

tenoetdaf eject upon Staph^oSs ruSSter^faW in both Kiscs, 

albti^ln^thp colonies of Staphylococcus pyocyaneus, and diphtheroids. Case 4 of tha 
Stanhldom ^ 8™up (Fij;. 17) was another with Mlteril 

at otmH wn , ? a The right a-artose ukers The right around avas treated 

daas liftpr a r "■'th tyrothricin for 35 avith tyrothricin for 20 dajs and a barteriv 
Snntr o 1 “ iogical count of 70,000 colonies of Staph)l«- 

? ® f hut coccus aureus and diphtheroids changcil to 

1,000 colonics of pyocyaneus and i.Soo col- 576,000 colonies of pyoevaneus and dri- 
cS ‘f ‘ ‘herolds avith complete disappearance of ikc 

cAnip '* Staphylococcus aureus; the left around .a- 

t^rel le f Thc treated avith saline and the initial tacler v 

Hnvilvf f eijhts group avas that of a secon- logical count of 1900 colonies oi Stapli)l» 
thp lr.1 coccus aureus and diphtheroids rose K 

the right leg avas treated avith tyrothricin and 1,000,000 colonies of the same organisiffi pl-- 
the bacteriological count, avhich avas 200 col- pyocyaneus. In Case s with hilaleral <w,i 
onies ^taphylococcus and diphtheroids, rose bitus ulcers, the tight aaound "as IreauJ 
“l™ios aa-ith the appearance of pyo- tj-rothricin for 2S daj-s during which 

ejanous. The control leg avas treated avith countroscfromicocolonicsotSI 3 phal'»n^ 

sa inc and tlie initial bacterial count of 100 alhus and aureus and diphtheroids to 4 .-» ^ 
colonies of Staphylococcus aureus rose to the same flora. The left avouml, t"'"'™, 
1,000,000 colonies of Staphylococcus aureus, saline as a control, had an initial coun 
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z6oo m^m. 
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Fig. 8. Bilateral infected varicose ulcers of almost equal size which had not responded to Dakin’s saline dressings. 
Right leg was selected for treatment with tyrothridn while left leg was employed as a control. Right leg showed a more 
rapid healing so that at the end of 35 days of treatment the right ulcer had decreased qo per cent in size whereas the left 
ulcer had deoeased 70 per cent. A more effective bacteriostatic influence was apparent in the tyrothridn treated wound 
than in the control. 


colonies of Staphylococcus aureus and diph- 
theroids, which rose to 56,000 colonies of the 
same organisms plus pyocyaneus. The sixth 
case (Fig. 19) of this group was that of bilat- 
eral varicose ulcers; the right and larger 
wound was treated with tyrothridn for 28 
days and a bacteriological count of 160,000 
colonies of Staphylococcus aureus and hemo- 
lytic streptococcus changed to one of i , coo, 000 
colonies of pyocyaneus with complete disap- 
pearance of the staphylococcus and strepto- 
coccus. The left ulcer was treated with Dakin’s 
saline solution with an initial bacteriological 
count of 172,800 colonies of the same flora as 
the right wound which changed to a count of 
26,000 pyocyaneus and a similar disappear- 
ance of staphylococci and streptococci. 

C. Hematological. Hematocrit determina- 
tions were made in 48 of the 77 patients 
treated at the beginning and at weekly inter- 
vals after treatment. The patients had re- 
ceived quantities of tyrothricin varying from 
^ 77 ;S niilHgrams to 6,905 milligrams in a 
period varying from 7 to 48 days. Significant 
changes in the hematocrit (more than 3%) 
occurred in 14 of 48 cases studied; in the re- 


mainder the hematocrit varied slightly or 
none at all. In 14 cases where the hematocrit 
changed, a rise was noted in 8 and a fall in 6. 
There was no relationship to dose of drug ad- 
ministered, period of administration, type of 
infection, and therapeutic result. One may 
deduce, at least in so far as the hematocrit is a 
criterion, that there was no apparent he- 
molysis produced in these patients as the 
result of tyrothricin therapy. 

Hemoglobin determinations were carried 
out in the same series of 48 patients, and 
changes of 2 grams per 100 cubic centimeters 
or more were present in 15 patients; in 6 the 
hemoglobin decreased and in 9 it increased. 
Again there was no significance in these 
changes. In the main, hemoglobin changes 
paralleled the changes in the hematocrit. 

Sedimentation rates were determined in the 
same series of 48 patients and recorded as 
millimeters per hour. In all but i case the 
initial sedimentation rate was found elevated 
above normal. In only i case did the sedi- 
mentation rate fall 10 millimeters or more 
whereas in 8 cases it rose 10 millimeters or 
more. This test, as a criteria of the treatment 
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centimelcr solulion of Ivrolhrifin l)el"een iJie quadriceps muscles A i tnilli- 

Pnrwi'^^' 1”?”^ sranulalion tissue and afiM O' 

former size of the wound Ilacieriocidal effrc-i* ^*°*>^‘||oareasijlJ reouinngeplthelization wasonly ijpereentof the 
eiiecis were noted which were similar to those previously described. 
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Fig. 1 1. This decubitus ulcer of the right hip of a 27 year old colored female failed to respond to a variety of therapeutic 
measures over a period ol 8 months, during which time she was bedridden. Within i month of treatment with lyrotnridn 
there was a clearance of all necrotic esudate and at the end of 55 days of lyrolhricin treatment there was a 76.7 per cent 
decrease in the site of the wound and the patient was ambulant. A bacteriocidal ePect upon the hemolytic streptococci 
and Staphylococcus aureus present in this case was demonstrate<l. 


of the infection, was not of value within the 
period it was used. 

Total serum proteins were studied with the 
objective in mind of eliminating hypopro- 
leinemia as a factor in impaired wound heal- 
ing and to follow the effect of infection upon 
hyperproteinemia. Eleven of 48 patients thus 


studied presented an initial total serum pro- 
tein of less than 6.5 grams per 100 cubic centi- 
meters, and 3, levels more than 8.0 grams per 
100 cubic centimeters; in the course of treat- 
ment the subnormal values tended to rise to 
normal and the elevated ones decreased. In 
the group of 48, a total of 6 patients showed a 
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1 Iodoform gauze 


4 S 0 mgm tyrothricin 
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Fig. 1 2. Infected w ound following a saphenous vein ligation. Complete disapjiearance of edema and exudate with re- 
duction of the size of the wound of 77 per cent resulted from 22 days’ treatment with tyrothricin. A lethal effect upon 
nonhemolytic streptococci and Staphylococcus aureus is to be noted whereas pyocyaneus organisms ma<ie their appear- 
ance in the course of treatment. The patient was discharged on the 22nd day. 
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F15. tr AIark«d cellulitis of the lower Je^ and foot of a diat>etic This lesion was treated with a stronger tyrothrian 
solution^i mgm /c.c.) vihich resulted in a rapsd disappearance of all necrotic tissue and exudate and replacement by gran- 
ulation tissue A 67 per cent decrease in the size of this large wound occurred in 56 days, at the end of ahich time a skin 
graft was successfully performed. A pronounced lethal effect upott Staphylococcus albus and aureus t^as noted. 


drop in total serum proteins of 0.5 gram per 
100 cubic centimeters, and a similar increase 
in 13 patients. The most marked cases of 
hypoproteinemia were seen in patients with 
overwhelming lesions such as eviscerated ab- 
dominal wounds, empyema, and cellulitis. 

In 48 patients studied, the icterus index 
showed a rise above normal in 2 instances. 
One was in a patient with Buerger’s disease 
who received 1,000 cubic centimeters of blood 
after a lumbar sympathectomy. The other 
was in a patient with an infected burn of the 
trunk and arms. Neither patient showed 
clinical signs of jaundice; nevertheless treat- 
ment was discontinued. 

D. Reactions. Only 3 instances of reaction 
which could be attributed to tyrothricin treat- 
ment were seen. One was in a draining thora- 
cotomy wound following empyema; within 24 
hours after the initial introduction of 15 milli- 
grams tyrothricin in 30 cubic centimeters of 
distilled water into the pleural cavity, a gen- 
eralized maculopapular rash occurred which 
was associated with intense itching and sub- 


sequent scaling. Treatment was discontinued 
in this case. However, 5 more chest wounds 
treated with tyrothricin show’ed no such com- 
plications. A second reaction was seen m a 
patient treated with 225 milligrains 0/ tyro- 
thricin in 450 cubic centimeters distilled water 
over a period of 3 days. At the end of this 
time the patient’s leg became erythematous 
and warm and developed a temperature 0 
103.2 degrees F. This condition 
upon discontinuation of treatrnent. The ir 
complication was seen in a patient with a ug 
abscess of the thigh (Fig. 9)- After 
weeks of treatment, a maculopapular ras 
wloped about the wound edges. 
the lack of subjective complaint and tne e 
cellent response in the wound, trea . 

continued. The rash eventually disappeare ■ 

discussion 

In the selection of the type of 
(or therop). with tyrothric.n, « 

considerations should •« WAV there ade- 
the lesion an open wound? (2) Is 
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Fig. J4. Lung abscess in a 31 year old colored female treated by thoracotomy and tyrothricin irrigations ' 
Within 31 days the cavity was free of all exudate and lined with clean granulation tissue. 


quatc drainage? (3) Is there adequate circu- 
lation? (4) What is the bacteriological flora? 
(5) How acute is the infection? 

Tyrothricin is an antibiotic which is suit- 
able only for topical application, does not pen- 
etrate tissues, is not excreted, and depends 
upon maximal local concentration for its bac- 
teriocidal effect. For these reasons, one can- 
not anticipate successful responses in lesions 
in which the source of infection does not com- 
municate with the surface as in small fistulous 
tracts, undrained abscesses, unopened car- 
buncles, tendon sheath infections, and other 
infected lesions beneath the parietes. Fur- 
thermore, since tyrothricin is not indefinitely 
stable at room temperature and the best re- 
sults are procured with frequent dressings, 
wounds for which it is best suited will be those 
which permit frequent changes of dressings or 
irrigations. For example, it would not lend 
itself well to a closed wound which is to heal 
by primary intention, or in the modern treat- 
ment of burns where infrequent dressings are 
regarded as desirable to minimize secondary 
infection. If a maximal local concentration of 
the drug must be maintained, it is apparent 
that the drug will be less effective when used 
solely as an irrigant. Herrell (9) found the ma- 
terial less effective in the treatment of sinusitis 
than in other lesions, but attributed the dif- 
ference to more resistance on the part of the 
Staphylococcus aureus; however, the fact that 


the drug could not be retained w't 
sinuses for a significant length of timt 
also be operative. The fact that tyroti 
hemolytic when absorbed interdicts it 
intrapleural injections in cases of do. 
pyemas or in peritoneal infections, fv, 
penicillin has been recommended. 



I 

L. . 

Fig. 14a. Roentgenogram of the chest after 21 
treatment indicated the disappearance of the al ■ 
molytic streptococci «ere the only organisms - 
The patient was discharged on the 21st day, comj 
recovered. 
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Fig. 17, Bihtcral stasis vjiceis in a 6a year old negro female. Tbe larger wound was treated with tyrothricin and was 
completely filled in by granulation tissue which required enitheliaaiion; a lethal effect upon the Staphylococcus aureus in 
this wound was shown but there was a marked increase in bacillus pyo^aneus and diphtheroids. The smaller wound was 
treated with saline, decreased 73 per cent in sire, and still contains Staphylococcus aureus at the end of treatment. 
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Fig. 18. Infected amputation stump treated by ddbndement and tyrothricin. All necrosis disappeared, the denuded 
muscle was covered over by granulation tissue which produced a 55 per cent decrease in the size of the wound and spared 
the patient the necessity for reamputation. A disappearance of hemolytic streptococci and Staphylococcus aureus was 
seen whereas Bacillus pyocyaneus and diphtheroid made their appearance in the course of treatment. 
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Fig IQ. Hilatera} varico^ ulcers which had f>een re|»cat«ily treated o%'er a iwriod of years. The UTolhn'cin treated 
ulcer (right) w as the larger but granulated in the same |>eriod of time as the smaller lesion. The lesions oemonslrated bac- 
teriocidal elTects on the same organisms. 


The surgical principles of the treatment of 
pus under pressure were adhered to in this 
study. In every instance adequate drainage 
or d6bridemcnt was carried out; first, to avoid 
the destructive effects of pus under tension, 
and second, to increase surface contact f)c- 
tween the medicament and the wound. 


Tyrothricin tras always used following such 
drainage and never in place of it. With the 
poor penetration power of tyrothricin, this 
principle will apply even more. Neither exu- 
ilatc nor necrotic tissue appeared to interfere 
with the action of tyrothricin; in many m- 
Rtancos areas of necrosis were replaced by 
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7. Tyrothricin is recommended as a non- 
toxic, noninjurious antibiotic agent for local 
use in the treatment of surgical infections, if 
these meet the following criteria: (a) the 
wound is open, (b) there is adequate surgical 
drainage, (c) there is adequate blood supply, 
(d) the predominant organisms are strepto- 
cocci or staphylococci or both. 
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THE IDENTIFICATION OF CLOSTRIDIUM WELCHII IN 
MIXED CULTURES AND DEBRIDED TISSUE AND 
DETERMINATION OF SENSITIVITY OF THE 
ORGANISM TO PENICILLIN 

GEORGE HELLER, Captain, Sn.C., A.U.S., Brooklyn, New York, MONROE E. FREEMAN, 
Major, Sn.C., A.U.S., NATHANIEL H. SHORE, Technical Sergeant, Medical Department, 
A.U.S., ROBERT H. KINDRICK, Technical Sergeant, Medical Department, A.U.S. 


D uring recent military operations 
I in Europe, this laboratory received 
a large number of mixed cultures 
from the debrided tissue of battle 
wounds; the majority of these contained Clo- 
stridium welchii. Although the diagnosis of 
gas gangrene is essentially a clinical problem, 
Altemeier pointed out that dressings, casts, 
and splints make observations so difficult that 
gas gangrene developing under a cast may 
escape detection for 48 to 72 hours. Because 
0! these difficulties a rapid bacteriological 
method for identifying gas gangrene organisms 
may be an aid in the management of contam- 
inated wounds. 

A number of rapid bacteriological methods 
for the identification of Clostridium welchii 
have been employed. But they have certain 
disadvantages for use in forward military in- 
stallations. The procedures of Altemeier and 
Pels depend on the production of “stormy fer- 
mentation” in milk. However, Reed and Orr 
as well as ourselves have found a number of 
toxigenic strains of Clostridium welchii which 
failed to produce “stormy fermentation” 
under prescribed conditions. Moreover, other 
nonpathogenic Clostridia which produce 
“stormy fermentation” are frequently found 
in wounds. 

Nagler and Hayward employed methods 
based on the splitting of insoluble fatty ma- 
terial in human serum by welchii toxin and 
the specific inhibition by welchii antitoxin. 
This test done on agar plates (5) appears to be 
quite reliable except in the presence of Bacillus 
proteus which causes a diffuse opacity thus 

Medical General Laboratory, United States 


interfering with the reading of the opaque 
zone produced around the welchii colony by 
the to.xin. The necessity of employing an 
overnight incubation period together with 
special anaerobic equipment and reagents 
renders this method impractical for forward 
medical installations. 

Humphreys observed that his strains of 
Clostridium welchii (50 in all) produced acro- 
lein from glycerol. Since a wide variety of 
common aerobes and anaerobes did not give 
this reaction, be suggested that this test 
might be considered diagnostic for Clostrid- 
ium welchii. Although Voisenet described a 
gram negative bacillus isolated from water 
and wine in “bitter disease” (Bacillus ama- 
racrylus) which produced appreciable amounts 
of acrolein from glycerol, the incidence 0/ this 
organism is rare and we have failed to en- 
counter it in several hundred specimens from 
wounds. Thus the acrolein method as de- 
scribed by Humphreys may still be considered 
diagnostic for Clostridium welchii in cultures 
of wound specimens. 

The production of acrolein from glycerol 
has been used in our laboratory as the basis 
for a rapid test for Clostridium welchii. This 
procedure depends upon: (i) the aerobic 
growth of anaerobes in a specially prepared 
medium; (2) the development of acidity which 
determines the testing time for acrolein; and 
(3) the testing for acroleinin the culture medium 
with a standardized Schiff’s reagent. It is be- 
lieved that this method is sufficiently simple 
and of short enough incubation period to be of 
value in forward medical installations. Since 
penicillin therapy is extensively used at pres- 
ent in gas gangrene, the procedure was ampli- 
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fled to Include a means of determining the 
penicillin sensitivity of Clostridium welchii in 
mixed cultures and debrided tissue. The in- 
hibition of acrolein by the penicillin in the 
medium was taken as a measure of penicillin 
sensitivity. 


METHODS 

The methods of preparing the medium and 
reagents and the procedure for the detection of 
traces of acrolein, the production of which is 
specific for Clostridium wclchii, are giwn in 
detail in the following: 

A. Medium. 

X. Mix distilled water . Q70 milliliters 

Glycerine 30 milliliters 

Trj'ptone (Bacto) 30 grams 

Sodium chloride (C.P.) $ grams 

Agar. 3 grams 

3. Heat to boiling until fully dissolved. 

3. Add 5 grams ascorbic acid (C.P.) 

4. Adjust to pu 6.8 with s-N NaOl! 
(about 5.0 to 5.3 ml. is required) 

$. Add 7.5 milliliters of brom crcsol pur- 
ple Solution, prepared as follows: 
Distilled water . 99 milliliters 

N/toNaOfI .. t milliliter 

Brom crcsol purple, too milligrams 

6. Dispense measured volumes (too ml.) 
in screw capped bottles, rdl almost 
completely so as to give the smallest 
surface exposure to air. 

7. Sterilize in Arnold for 30 minutes on 3 
successive days. 

8. Final ^ir should be appro-ximately 6.8 
Final Eh should be approximately 
-0.150 volt. 

9. Add enough penicillin ascptically to 
some of the bottles of medium to make 
1 Oxford unit per milliliter. No de- 
preciation of penicillin potency in the 
medium has been obscr\'cd for at least 
3 weeks when it is stored in a tightly 
screw-capped bottle and refrigeralctl. 

10. The medium with or without peni- 
cillin should be stored at about 5 de- 
grees C. 

B. Modi/ieJ Schijfs reagent. 

The smallest amounts of acrolein produced 
by Clostridium wclchii in the glycerol medium 
were detected by a modified Schiff's reagent. 
In order to obtain consistent and reproducible 
results, it was necessary to standardize each 
batch of stock reagent against known concen- 
trations of an aldehyde. Satisfactory results 


were obtained with reagents that gave a rel- 
ative test (>-eIIow color) wth formaldchj-de 
solution (U.S.P.) diluted 1:250,000 with 'the 
medium described; a faint positive test flighf 
pink color) with ‘formaldehyde at 1:125,000 
dilution, and a strongly positive test (deep 
pink color) with formaldehyde diluted i: 
75 . 000 . 

The stock unstandardized solution of SchifT's 
reagent remained stable for a month when 
stored in a glass stoppered brown bottle at 
room temperature in the dark. This solution 
was prepared as follows: 


0.35 gram of basic fuchsin was dissolved (by heal- 
ing if necessary) in 100 milliliters of distilled water 
and cooled to room temperature. Small insolulle 
residues w'erediscarded. Fifty millilitcrsof fresklypte- 
pared 4 per cent sodium sulfite and 4 milliliters ef 
concentrated hydrochloric acid were addeil immctl- 
lately. Distilled water was added to a total volume 
of 350 milliliters. After standing 5 minutes at room 
iem|tcrature, the solution was filtered rapidly throush 
a large fluted filter paper. 

Sensitivity of the stock solution could be affected 
by var>-ing the concentration of basic fuchsin or 
sorlium sulfite. The most satisfactop’ standardlred 
solutions were obtaincil by determining the amount 
of concentrated JJfSO. neces<arj' to be aild«l to 
stock solution 10 give the reactions mcntionwl alwve 
with the given concentrations of formaldehyde m 
medium. The requisite amount of sulfuric acid was 
determined for each batch of unstandardiaed re- 
agent. Standardized stock solution lyas found to be 
unstable. It was neeessar>’ to add the reouircil 
amount of concentrated li»SO« to slock solutioi 
sufficient only for the tests at hand. 

The titration method employed for the standard- 
ization of slock reagent was as follows; 

The formaldehyde-media solutions wire made by 
the usual methods of serial dilution. ()ne milldiier ot 
formalin {37-40% formaMehjde U.S.l’.) was pi- 
petted into 9 milliliters of m^ium and thorougn 
mixed. One milliliter of this solution was pii>t 
into 9 milliliters of medium etc. Dilutions o • 
30.000. 1-50.000. and 1:100.000 of formalin in moj- 
lum were chosen, ’fhese dilutions of formalin o-r* 
resi>ond to formaldehyde concentrations ol ‘ 
iroatclj- 1:75,000, 1:125,000, and ^ > 

tively. -.iifv- 

To adjust the stock solutions looplimumsen im 
ity for tests, 0.075 milliliter of 
was added to a 10 milliliter portion of the 
lution of Schifl’s nagent. One J”! 
acidified reagent was addcil to ,iTo„etl to 

the formaldehyde-medium dilutions and * . 

stand for 30 minutes. If this amount 

i.roiluccrl the optimum sensitivity, me x.Jj ..^^ 
formaldehyde-medium ililution j" . , 

(yellow color); the i:i 3 S.«» formaMehjde dduti 
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TABLE I.-RESULTS OF TESTS FOR THE IDEimFICATION OF CLOSTRIDIUM WELCHII AND ITS 
' SENSITIVITY TO PENICILLIN 




1 Methods of idenlKyins ClMlridiumvtlcbti 




Acrolelo test 

Ni«ler 

test* 

Routine 

cultural 

methods* 


Tyjie of 
specimen 
cultured' 

1 Number of 
' specimens 

Tube No. r 

Tube No a ^ 


1 


Other 

organisms 

present* 

1 

! 

1 

Plain 

medium 

Plain tnedium wUh j 

1 Oxford unit 1 

Peiuntlin pet ml 1 

Avetage No 
brs incubated 
before 
teeting 

' Number 

1 positive 

Number 

1 confirmed 



Number 

positive 

Number 

negative 

Number 

positive 


1 

1 


Mixed 

cultures 

in' ' 


6a 

1 

a'A 

6o’ 

1 fig 


Tissue 

to* 1 

6 1 

6 

o 

i 

6 

6 

... 

Pure cultures 1 

*t 1 

»t 1 

17 

0 

4 

6 

fi 

None 


'Miied cuhures were secoodary transplants of wound tissue cultures 
Pure cultures of Clostridium welchii were isolated from tissue cultures 
and tent to laboratory for Confirmation. Tissues were dfbnded tissue 
from wounds. 

t.Vagler test: Toxigenic Clostridium welchit produce marked tones of 
opacity around colony on so per cent human serum proteose No. e 
(Bacto) agar plates which do not appear when welcmi antitoxiit is 
present. 

'Alter Reed and Orr, based on cultural and biochemical characleristica. 

'Comblutioosof a, s, or aother aerobes and anaerobes found iamiied 
tuliutei and tissue cultures. 

'tt of the mixed cultures were negative (or Clostridium wekbit by all 
tests Indjcated in Table 2. ' 


*1 of the tissue cultures were negative for Ciostridlum welchii by all 
tests indicated in Table 1 

’Includes 4 doubtful results due to presence of Bacillus proteus which 
produced diffuse opacities over entire plates 
*Organisms identified by routine cultural methods were: Stsphylo- 
coccus albus and aureus; Streptococcus hemolylicus, also viridans and 
nonhemolytic varieties; Bacillus proteus; liaenius subtilis; Rscherichia 
coli; Aerobactec terogenes; Klebsiella friedlandett; diphtheroids; Clo 
stridium sporogenes, biferroentans, aerofetidum, tetanomorpbum, un* 
identified nonpathogenicclostiidia, oedematiens, sept ieuRi,histolyticum. 
sordellii, telani. 


became pale pink, and the i :?s,ooo dilution became 
deep pink in 20 minutes. If the 11250,000 formalde- 
hyde tube turned pink in 20 minutes, the reagent was 
too sensitive and a new trial was made using more 
concentrated sulfuric acid (e.g. o.i ml.) in to milli- 
liters of stock reagent. If both the 1 1250,000 dilution 
and the 1:125.000 dilution remained yellow, the re- 
agent was not sensitive enough, and asmaller amount 
of sulfuric acid was tried (0.05 ml. cone. HjSOa to 10 
ml. of stock solution). 

C. Procedure for identifying Closlridiunt U'elchii 

and determining its sensitivity to penicillin. 

1. Two milliliter portions of the medium, 
with or without penicillin, were pipetted into 
sterile Wassermann tubes just before use. 
Two tubes were used for each specimen. Tube 
I contained the plain medium, tube 2 con- 
tained the medium with i Oxford unit of pen- 
icillin per milliliter. A control tube was in- 
cluded with each batch of tests. This con- 
sisted. of uninoculated medium which was 
used in order to check the sensitivity of the 
stand rdized reagent used in the test. 

2. Tubes I and 2 were inoculated with ap- 
proximately the same amounts of inoculum 
and mixed carefully without introducing bub- 
bles. The inoculum consisted of 5 to 10 milli- 


meter pieces of freshly excised tissue, blotted 
free of blood, or 0.1 milliliter of mixed or pure 
freshly grown culture. 

3. Tubes t> 2, and the blank control were 
incubated aerobically at 37 degrees C. and ob- 
served at hourly intervals until sufficient 
growth had occurred to produce an acid reac- 
tion. The time for testing for acrolein was 
determined by the development of a decided 
yellow color in tube i. This' averaged 4 to 6 
hours. 

4. Following the necessary period of incu- 
bation, the tubes were centrifuged at 2500 
revolutions per minute for 5 minutes. One 
milliliter of supernatant liquid was decanted 
from each tube into clean sterile tubes and 
labelled. One milliliter of “standardized” 
Schiff’s reagent was added to each tube and 
mixed well. The tubes were shaken occasion- 
ally and observed for development of pink to 
purple color at the end of 20 minutes. 

RESULTS 

Clostridium welchii were identified in mixed 
cultures, pure cultures, and tissue by: (a) the 
acrolein test described herein, (b) the Nagler 
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Type of 

lupeniatant 

Color> 
reaction 
with SchiB^ 
leasent 

No 

Mcdit 

Inoculum 

Control 

FUin 

None 

I^ok to pnrple 

■ 

Plain 

Pure culture or 
mued culture 
or tissue 

Pink to purple 

j 


Pure culture or 

Yellow 


PenicUlio per I ml 
of pUiQ medium 

— rirriu — 




Mieed culture 

Kok to purple 


» ?’’*'** f '0™ pink to Durrfe is .. 

miini yellow tontrol re- 

test, and (c) routine cultural methods, as 
she™ ,n Table I, All cultures of speclLm 

welchii by the Nagler test and the routine 
cultural methods gave a positive test for aero- 
lem m the glycerol media, after appro.ximatclv 
4 hours incubation. Cultures that proved to 
be negative for Clostridium welchii by the 
Nagler test and the routine cultural methods 
failed to produce acrolein in glycerol media 
after 24 hours’ incubation. In glycerol med- 
Oxford unit of penicillin per 
milliliter, 95 of the 102 cultures containing 
Clostridium welchii gave a negative test for 
acrolein. In order to correlate the inhibition 
of acrolein production with penicillin sensi- 
tivity, 10 pure cultures of Clostridium welchii 
obtained from the group of 95 were also tested 
by the filter paper disc method of Vincent and 
Vincent. The results obtained from these 
tests showed that the growth of all strains of 
To H '“hibited by the penicillin 

■n b ood apr plates. It would appear that in- 
nibition of acrolem production could be used 
ri “^’aator of the penicillin sensitivity of 
Clostridium welchii. ■' 

Seven of the remaining mixed cultures when 
tested in glycerol medium containing peni- 
«llin gave a positive reaction for acrolein. 

the pure cultures of Clostrld- 
um welchii from these seven mixtures were 



. tfl ptoidlliD Brit Diiy be wnsl- 

‘'*^‘1*" ''''' 

tuiwJlf "“‘■“"•y “*'« ke determined la the above teat with 1 pure 

likewise tested, they gave a negative reaction 
tor acrolein. Furthermore these pure cultures 
were inhibited by i Oxford unit of penicillin 
per milliliter of blood agar (filler paper disc 
method of Vincent and Vincent). This positive 
reaction for acrolein in the mixed cultures 
might be explained by the presence of Es- 
cherichia coli or Bacillus subtilis either alone 
or in combination (See Table I). These or- 
ganisms have been described as penicillinase 
producers by Ungar and Bondi and Dieta (?, 
3)* .While we did not test for the production of 
penicillinase per se, these results would indi- 
cate that such substances were produced in 
the mixtures, destroying the penicillin in the 
medium and thus permitting the Clostridium 
welchii to proliferate and split the glycerine 
to^ acrolein. The inactivation of penicillin in 
mixed cultures by nonpathogens suggests that 
a similar action may occur at the wound site if 
contaminated with the same type of bacterial 
flora. It should be noted however that o\'er 
93 per cent of the mixed cultures containing 
Clostridium welchii in penicillin medium ga%‘e 
a negative reaction for acrolein, indicating 
that most of the nonpathogens encountered 
were probably nonpenicillinase producers. 

The degree of penicillin sensitivity was fur- 
ther demonstrated by the following method. 

A pure culture of Clostridium, welchii in 
chopped meat broth or Brewer’s thioglycol- 
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late medium was tested in the same manner. 
As a control, the filter paper disc method of 
Vincent and Vincent was run. Freshly grown 
cultures were inoculated -into portions of 
medium containing serial dilutions of peni- 
cillin so that the final concentrations of drug 
were i Oxford unit, 0.5, 0.25, 0.125, 

0.05, 0.015 unit per milliliter of medium. Final 
concentration of inoculum was 1:100. A tube 
of medium without penicillin was also inocu- 
lated with the same amount of culture. An 
jninoculated blank control was run as part of 
the test. All the tubes were incubated and 
tested for acrolein as soon as the plain medium 
culture had turned deep yellow. The incuba- 
tion period was usually about 5 hours. The 
smallest concentration of penicillin which in- 
hibited the formation of acrolein was con- 
sidered as an indicator of the degree of sensi- 
tivity of the test organism to penicillin. 

Tests of 10 strains of Clostridium welchii 
for relative sensitivity to penicillin by the 
method described showed that 1 strain was 
sensitive to 0.03 unit of penicillin, 3 strains 
were sensitive to 0.06 unit, 3 strains were sen- 
sitive to 0.12 unit, 2 strains were sensitive to 
0.25 unit, and i strain was sensitive to 0.5 
unit of penicillin. Two of the strains tested 
{sensitive to 0.06 unit and 0.25 unit, respec- 
tively) were retested on two other occasions 
with the same results. Since an extensive 


series of tests have not been carried out yet, 
no attempt has been made to estimate the 
limits of experimental error in this technique. 

Interpretation of the results of the test 
given is contained in Table II. 

SUIIMARY 

1. A method is described for the identifica- 
tion of Clostridium welchii in mixed cultures, 
pure cultures, and wound debridement which 
requires no anaerobic apparatus and is com- 
pleted in an average of 4 to 6 hours, 

2. The test depends on the production of 
acrolein which in this ease is considered diag- 
nostic for Clostridium welchii. 

3. A procedure is also given for determining 
the penicillin sensitivity of Clostridium wel- 
chii in the above t>'pes of cultures. 
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REPAIR OF VESICOVAGINAL FISTULA 
CAUSED BY RADIATION. 

GRAY H. TWOMBLY, M.D., and VICTOR F. MARSHALL, M.D., RA.C.S.. 
New York, New York 


T he cure of vesicovaginal fistulas has 
always excited the ingenuity and 
taxed the skill of the surgeon. 
Within this class of cases, those 
fistulas which are the result of radiation thera- 
py, usually to the cervix or uterus, constitute 
a peculiarly difficult problem. There are sev- 
eral reasons for this: 

First, the blood supply of the tissues 
locally is precarious as a result of the vascular 
radiation damage. Indeed, this is the main 
underlying cause of the fistula. Further, 
trauma may well produce more sloughing and 
anjr effort by the surgeon to correct the con- 
dition may end in a larger fistula and more 
fibrosis. Even if no actual slough occurs, 
healing of heavily radiated tissues is notori- 
ously uncertain. 

Second, such excessively fibrosed tissues 
are usually quite inelastic. This fibrosis 
extends for a few centimeters, at least, from 
the opening proper, and very often the whole 
area is massively affected. In methods where 
coaptation of the fistula edges is necessary, a 
recognized sine qua non to success is the ab- 
sence of tension. Coaptation is difficult in the 
postradiation case and may be impossible. 

Third, the fibrosis itself makes dissection 
very difficult, particularly if it is desired to 
raise several flaps for a multilayer closure. 
Postradiation fistulas often have very thin but 
very tough edges. 

Fourth, one, or both, of the ureteral orifices 
are frequently within the fistula margin. In 
our cases, the left ureteral orifice was within 
the fistula wall in every one, and the right 
orifice always very near it. In such instances, 
to raise flaps or cut off the inner edge of the 
fistula would cut off at least one ureter and 
necessitate reimplantation of one or both 
ureters into a new portion of the bladder— a 
procedure adding greatly to the difficulty and 
length of the operation. Furthermore, after 


heavy radiation fibrosis (and its associated 
infection) it may be nearly impossible to dis- 
sect up the ureter for reimplantation (as in 
our Case 2). 

Our 3 patients all had vesicovaginal fistulas 
as the result of therapy for cervical cancer. 
All W'ere heavily radiated ndth both radium 
and x-ray. In each instance, the upper vagina 
and parametrial tissues were tough and in- 
elastic, like heavy leather. The fistula margins 
were thin and fibrous. One patient had been 
seen by various consultants for 8 years all of 
whom had agreed that no method of closure 
could succeed for the reasons j'ust enumerated. 


DESCRIPTION or OPERATIO.S 
Through a suprapubic incision, the spare of 
Retzius is entered. The bladder is identified 
and, after the peritoneum has been pushed 
upward off the dome, a liberal cystotomy is 
carried out in the higher portions of the ex- 
posed bladder wall. The high position is 
chosen so that at closure the cystotomy 
catheter will be placed away from the sym- 
physis, at a distance from the urethra and 
also from the site of the fistula repair. Closure 
at the desired later time occurs more rapidly 
with a high cystostomy than with one 
placed low. The interior of the bladder is 
e.xposed by retractors, and the fistula is in- 
spected from above. Ureteral catheters me 
inserted since, by knowing exactly where le 
ureteral orifices are, damage to them can ue 
completely avoided throughout remainder oi 
the operation. The only sutures uR“d in 
vicinity are placed there under direct • 
One of the assistants puts his finger m the 
rectum and pushes the posterior «ginai 
mucosa up against the fistula. A long 

scalpel with a small blade is to mark out. 
transvesically, the pattern po» . 

ina! mucosa corresponding to the s , » 

and location of the fistula opening, ine 
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Fig. I. Appearance through the suprapubic cystotomy. 

ureteral catheters are left in place and sterile 
drapes are placed over the suprapubic wound. 

The patient is now arranged in the litho- 
tomy position and the vagina and perineum 
are prepared and draped. The interior of the 
vagina is exposed and the upper third is de- 
nuded of its mucosa by sharp dissection except 
that the previously outlined patch on the pos- 
terior vaginal wall is left undisturbed. Moder- 
ate bleeding is encountered, but with the 
exception of a few easily identified larger 
vessels which are ligated with plain catgut, 
bleeding usually ceases spontaneously, or after 
brief packing. The posterior third of the 
vagina to a point about 2 centimeters in front 
of the fistula is now a raw surface except the 
previously noted patch. The external edges of 
this excision are sutured together with inter- 
rupted chromic catgut transversely (parallel 
with the operating room floor), the anterior 
vaginal mucosa being sutured to the posterior 
mucosa at the margin of the dissection. Inter- 
rupted sutures are used so that some drainage 
may occur between the sutures from the fairly 
large raw surfaces above. No drain or vaginal 
packing is used. 

The patient is then returned to the original 
dorsal position. With a long needle holder and 
long toothed forceps, interrupted chromic cat- 
gut sutures are placed at i centimeter inter- 
vals through the full thickness of the fistula 
margin about 0.5 centimeter from the actual 
odge of the opening and through the edge of 



Fig. j. Sagittal section showing how the |)Osterior vag- 
inal wall is pushed up against the fistula. 


the posterior vaginal wall patch. Four to six 
such sutures are usually required. At the 
posterior edge of the opening, there is usually 
a small area not requiring sutures because that 
edge of the patch is usually continuous with 
the fistula edge without any pocket inter- 
vening. If such a pocket were present, the 
suturing would be continued all around. Dur- 
ing this suturing, the ureteral orifices are 
always in complete view, and care is taken not 
to place sutures too close to them. These 
sutures are tied just tight enough to make the 
patch and fistula edges touch because any- 
thing more than this might injure blood supply 
and allow cutting through of the sutures. In 
this manner, the patch is accurately fitted in 
place to form a floor to the fistula which is 
only barely depressed below the general level 
of the bladder base. 

The cystotomy is closed with a continuous 
plain catgut suture through all layers of the 
bladder wall. This suture line is then inverted 
with interrupted chromic catgut mattress 
sutures through the outer layers of the wall. A 
mushroom type catheter. No. 22 to 28 size, 
French, is placed in the highest portion of the 
incision. Just above the site of the catheter, a 
chromic catgut suture is passed through the 
bladder wall, avoiding the mucosa, and each 
end is then put through the recti and fascia at 
a slightly higher level. When this suspending 
suture is tied, during the closure of the ab- 
dominal wall, the cystostomy site is thus held 
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3- Fig 4- Fig. 5 


rig. 3. Vaginal view after patch has been outlined from Fig. 5. Transverse closure of external margios of excision 
above. Taldi still in place. (Actually the excision of vaginal 

Fig 4. Beginning removal of the vaginal mucosa. mucosa is somewhat more extensive than illustrated.) 


high and against the recti. Also, some bulwark 
is created to hold the peritoneum away from 
this newly formed fistula tract. The wound is 
closed in routine fashion and the catheter is 
securely fastened to the skin with adhesive. 

Upon return to bed, the patient is kept 
abdomen down as long as she will tolerate it, 
up to 10 days. The suprapubic tube is very 
gently irrigated with solution G‘ twice daily, 
or more often if necessary, to insure its patency 
—solution G decreases precipitation of urin- 
ary salts in the tube or in the suture line. 
Under no circumstances is this tube closed 
even for a short while. The addition of low 
pressure, "bubble”, suction is, we believe, an 
advantage. If the patient cannot tolerate the 
prone position, the "bubble” suction is prob- 
ly adequate if cared for. This low pressure 
suction is continued for over 2 weeks after 
operation and the patient is then placed on 
straight drainage for 2 days. After this, the 
tube is removed and voiding usuallj' begins in 
a few hours. After the suprapubic area has 
been dry for 24 hours, the patient is discharged. 
During the convalescence, a daily gentle flush 
of the vaginal vestibule is done with a mild 
antiseptic. Care is taken to introduce nothing 
against the vaginal suture line which might 



separate it. The catgut vaginal sutures, also 
those in bladder, come out spontaneously. 

We hope that it is readily apparent from the 
description given that there are two suture 
lines plus an adhering area of raw surfaces at 
least 2 centimeters wide closing the fistula. 
The safety from damage to the ureters should 
be stressed. Adequate bladder drainage with- 
out a urethral catheter is of great importance, 
particularly during the healing period. In our 
cases, the uterus and cervix already were 
either removed or obliterated by radiation 
but, if there were any question of continue 
uterine function, a hj’sterectomy would w 
necessary before this operation coula be 
done. 


CASE REPORTS 

Case i. Mrs. A. P. No 7o6>r. This 34 
female first entered Memorial HosP’taJ ^ J 
1043, wilh cancer of the cer\’ix classi^d as L ^ 
Nations, stage II, because it extended ^ 
[>arametrium a short distance. It was y., 
able, howewr. A biopsy showed epidermoid car 

cinoma, grade II. . routine 

The patient was treated by what was tae ro 
treatment for cancer of the cervix at bv 

consisted of roentgen therapy, 250 r to a 
19 centimeter anterior port the hrs 
treatment to a 14 by ^9 centimeter p P 
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o.s millimeter copper filter, 70 centimeter target skin 
distance, 30 milliamperes. On conclusion of the 
external roentgen therapy, treatment was given to 
the cervix through vaginal cones. This consisted of , 
4 treatments of 500 r each through a 4 centimeter 
cone to the cervix direct and 4 treatments of 750 r 
each to each fornix through 3.5 centimeter cones. 
One treatment was given daily. The factors were 
130 kilovolts, peak; 0.25 millimeter brass filtration, 
and 35 centimeter target skin distance, 5 milli- 
amperes. 

Twelve days after this Irealmcnl was finished, a 6 
centimeter plastic applicator containing 104 milli- 
curies of radon was inserted into the cervix for a dose 
of 3600 millicuries hours. The filtration was 0.5 
millimeter platinum plus the wall thickness (i mm.) 
of the plastic applicator. Unfortunately, this was 
not sufficient to control the cancer, for 2 months 
after the insertion of the radium persistence or 
recurrence was noted and confirmed by biopsy. 

On October 22, 1Q43, a “stem and base” radium 
applicator was applied for 1000 millicuries hours, all 
the radon being in the base. Also, a single capsule 
was packed into left vault for 750 millicuries hours. 

In spite of this treatment, a biopsy on Januar)' 3, 
1944, showed active cancer. The cervix was still 
somewhat movable and the parametria were still 
not widely invaded with carcinoma. On February 4, 
1944, a radical Weitheim hysterectomy was done. 
Operation was rendered difficult by the edema and 
fibrosis in the bases of both broad ligaments and 
between the trigone and vagina. Great care was 
taken to cause as little trauma as possible to the base 
of the bladder. 

Postoperatively, a pack of zinc peroxide was 
placed daily against the suture line closing the va- 
gina. In spite of this care, the upper vagina parted 
and a large cavity lined with necrotic tissue appeared 
in the area previously occupied by the uterus. The 
cavity slowly cleaned up and decreased in size, but 
the base of the bladder remained white. A small 
rectovaginal fistula appeared and then healed spon- 
taneously. Two months after the radical hysterec- 
tomy, the white area in the bladder trigone separated, 
and the patient developed a large vesicovaginal 
fistula. It was so large that the index finger could be 
introduced with ease into the bladder through it. 

The fistula was observed at frequent intervals 
ffom then on and various plans devised to try to 
diminish the leakage. A rubber condom was packed 
with cotton and inserted daily by the patient to try 
to stop the leak mechanically. This did not help, A 
contraceptive pessary was fitted to try to occlude the 
opening, again without improvement. 

Thirteen months after the radical hysterectomy 
and II months after development of the vesico- 
vaginal fistula, after three biopsies from the edge of 
the fistula had shown no carcinoma, the above 
described operation was carried out on Jlarch i, 
*945- The patient was kept flat on her abdomen in 
bed for 2 weeks, then gradually allowed to resume 
normal activities. A little urine leaked from the 



Fig. 6. Cystotomy view showing fistula edges sutured to 
patch. 

vagina postoperatively on one or two occasions when 
the suprapubic tube was kinked or plugged. 

She was discharged from the hospital 3 weeks 
after operation and has remained dry and free of any 
evidence of cancer since (8 months), Urinary control 
is normal. The result of the operation was a matter 
of intense Joy and satisfaction to the patient. 
Repeated cystoscopic examinations clearly showed 
the patch of vaginal mucosa and on two occasions, 
thin, friable, white concretions were seen on its 
surface and scraped away with biopsy rongeurs. 

The patient has had repeated sexual intercourse 
since her operation and, in spite of the shortening of 
the vagina which measures little more than 5 centi- 
meters in length, reports satisfaction both to herself 
and husband after some adjustment. 

Intravenous pyelograms made before the radical 
hysterectomy showed no hydronephrosis. After 
operation, they showed considerable hydronephrosis, 
most marked on the right side. This gradually 
diminished over the next month. Unfortunately no 
pyelogram was made immediately before the plastic 
closure of the fistula, but a recent intravenous pyelo- 
gram 8 months after this operation shows normal 
kidney function and no dilatation of the ureters. 

Case 2. Mrs. E. B. No. 52286. This 31 year old 
patient first entered Memorial Hospital on Septem- 
ber 17, 1936, complaining of a foul-smelling, watery 
vaginal discharge first noticed 6 months previously 
during her third pregnancy. Examination revealed 
a large fungating carcinoma of the cervix, graded II 
on biopsy. It did not extend into the parametria and 
was classified as League of Nations stage I. 

She was treated with external roentgen therapy to 
six 10 by 14 centimeters pelvic ports from September 
21, 1936, to October 10, 1936, each port receiving 
first 100 r, then 150 r, 200 r, 250 r, 300 rand 350 r, for 
1350 r per port. The factors were 200 kilovolt peak, 
0.5 millimeter copper filter, 70 centimeter target skin 
distance, and 30 milliamperes. On October 26, 
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radium in a vaginal applicator (bomb) was placed 
against the cervix for 1500 millicuries hours. The 
next day a radium tandem was insextcil into the 
cervical canal for 3000 millicuries hours. The filtra- 
tion of both of these applicators was the equivalent 
q( o 5 rnUUmeter of plautvuro. 

On subsequent follow-up visits, it was noted that 
fluid accumulated inside the uterine cavity Mhich 
gradually became purulent and foul. Dilatation of 
the cervix failed to provide adequate drainage and 
she became chronically ill by the jirolonged sepsis. 

t'inally, as a palliative procedure on February 17, 
1037, 4 months after radium treatment, a supra- 
cervical hysterectomy was performed, the dilated 
fundus which by then was a very foul sac of pus, 
being removed. During the operation, an attempt 
was made to dissect the base of the bladder off the 
cervix but this was abandoned because of the edema 
and hbrosis encountered, Most of the cervix was 
left in situ, a cigarette drain being passed down 
through Its center into the vagina. tCo cancer was 
found in the operative specimen. 

Postoperative!)’, a large abscess formed in the 
posterior cuUle-sac which began to discharge through 
the cervix a month after operation. 

In May, 1937, she was hospitalized elsewhere 
because of acute abdominal pain, dysuria, and gross 
hematuria While there, she had an acute vaginal 
hemorrhage and developed both rectovaginal and 
vesicovaginal fistulas. From then on, her general 
condition began to improve greatly so that in 
November, 1037, noted she looked well and 
had no complaint save for constant leakage of urine. 

She v\as seen at frequent intervals in the follow-up 
clinic without developing any sign of recurrence of 
the cancer. Save for occasional bouts of cj'stitis, 
with some bleeding at times, she remained well 
F requent consultations were held as to the possibility 
of closing the fistulas, but it was generally agreed 
that any procedure toward this end was not feasible. 

Finally in September, 1945, S years after the 
fistulas developed and after we had seen the success 
which attended the operative treatment of our first 


case, she was admitted again with the hope of per- 
forming a similar procedure. 

Examination showed as in the first case a fistula on 
the anterior wall of the vagina at its apex through 
which the tip of the index finger could be insetted 
into the bladder. Introduction of methylene Hue 
into the redum showed it to pour out through the 
same opening, A barium enema done under lluoto- 
scopic guidance with a thin barium solution showed' 
this fistulous opening communicating with the mid- 
sigmoid. Intravenous pyelograms demonstrated a 
left hydronephrosis and hydrouretcr. 

On September 13, 1945. the patient was operated 
upon as here described. Two observations should be 
made on this procedure; first, that it was necessary 
to open the abdomen and disconnect the sigmoid 
from the base of the bladder. The fistulous tract was 
turned in and closed by three layers of sutures in the 
wall of the bowel. The bladder defect could not be 
so treated because of the extensive fibrosis and con- 
sequently it was closed with interrupted sutures 
placet) on the posterior side (i.c. in the cul de-sac). 
The cervix was not seen, 

The second point of note was that_ there was 
bydtoumet of the left ureter which emptied through 
a tiny opening into the left lateral wall of the fistula. 
This opening could not be dilated sufileiently to 
allow the introduction of a fine probe or of a ureteral 
catheter and consequently only the right ureter was 
cathctcrized. An attempt was made to dissect Ihe 
left ureter free and rcimplant it in the bladder. There 
was such marked radiation fibrosis of the ureter all 
along its course in the pelvis that it could not be 
separated safely, and the attempt was abandoned. 

The patient was kept on her abdomen for 8 days 
after operation. When she was allowed to turn on 
her back after that time, urine began to leak through 
the vagina. Finally with the help of constant gentle 
suction on the suprapubic cystotomy tube, she was 
kept dry and healed solidly. A brief febrile episode, 
due to left pyelonephritis, cleared with penicillin 
therapy. She was discharged from the hospital on 
the thirty-eighth postoperative day. 

Since then she has remained well and y-. 

dry with normal control ol urine. The vaR\^ 
centimeters deep and completely ' 

scopic examination shows the patch to be cover J 
a small amount of white, easily 
Intravenous pyelogram shows no change c P . 
with the examination before operation. The pat'f 
has had sexual intercourse sin« operation. 

CAse 3 . M. C. No. 72338. 
first entered iMcmorial Hospital 
1943. with cancer of the cervix classified g 
stage III. because It 
parametrium to the pelvic wall with 

^'^She had been treated at another in '5 

21, 1943. with 2000 millicuries hours of radium m2 
capsules inserted into ^ bleeding 

repeaterl on May 9. In t>rtoDer, h. 
recurred and at the same hospital on (K 



TWOMBLY, MARSHALL: REPAIR OF VESICOVAGINAL FISTULA 353 


2000 millicuries hours of radium was administered 
for the third time. 

Since a biopsy on admission to Memorial Hospital 
showed epidermoid carcinoma, grade 11, roentgen 
therapy was begun on December 3 and continued 
until January 4, during which time each of six 14 by 
II centimeters pelvic ports received 250 r times 8, or 
2000 r. The factors were 200 kilovolt peak, 0.5 
millimeter copper filter, 70 centimeter target skin 
distance, and 30 milliamperes. On January 13, i944i 
a vaginal bomb was placed against the cervix for 
1500 millicuries hours. On January 14, a radium 
tandem was inserted into the cervical canal for 3000 
millicuries hours. 

Three months later it was noted that the cervix 
had been replaced by a large crater filled with foul- 
smelling slough. 

On January 31, 194s, a year after her last radium 
lieatmenl, a large vesicovaginal fistula at the upper 
end of the vagina was seen but all evidence of cancer 
had disappeared save for thickening and scarring in 
the left parametrium. She complained of complete 
urinary incontinence. Biopsies from the edge of the 
fistula showed no evidence of cancer. 

Consequently, on September a?, 1945, a year and 
9 months after the last radium treatment, the fistula 
was repaired by the technique already described. 
The leu ureter, as in the other 3 cases, was found 
opening into the margin of the defect, but no evi- 
dence of hydronephrosis or hydrouretcr could be 
demonstrated by intravenous pyelography preopera- 
tively. The operation was somewhat easier than 
those in the other 2 cases because the tissues of the 
bladder and vagina were more elastic and had a 
better circulation. The uterus was still present. A 
hysterectomy had not preceded the fistula repair but 
the uterine canal and cervix had been completely 
- destroyed by the radium she had received. 

Postoperative convalescence was uneventful and 
no urine came from the vagina at any time. She was 
allowed out of bed on the fifteenth postoperative 
day. The suprapubic catheter was removed on the 
seventeenth day. She was discharged dry, with 
complete urinary control on the twenty-third day 
after operation, 

A month and a half later, cystoscopy showed the 
patch of vaginal mucosa in the base of the bladder to 
be clean, pale and not inflamed. The vagina was 
about 4 centimeters in length and the patient re- 
ported that she had had sexual relations satisfactor- 
dy without discomfort. Intravenous pyelograms 
showed that both kidneys excreted the dye at 5 
minutes. There was no evidence of obstruction in 
either ureter. There were still some thickening and 
scarring felt by rectum in the base of the left broad 
hgaraent, but the clinical opinion was that this 
represented radiation fibrosis and not recurrent 
cancer. 

DISCUSSION 

This method of closure was devised without 
reference to published articles on the subject 



Rg. 8. Diagram of low pressure, “bubble," suction 
drainage. 

but, as commonly happens, we now find that 
many of its individual features have been used 
and described before. However, the plan of 
attack as a whole seems original. Such time- 
honored principles as lack of tension, preser- 
vation of blood supply, separated suture lines 
and a wide area of coapted raw surfaces are 
included. The operation of colpocleisis,- par- 
tial or total, is old but is at times still advised 
(i, 2, 3, 4, 5, 6). It was devised first by 
Gustav Simon, of Darmstadt, in 1855 ^^^^1 
later by Dr. Nathan Bozeman, of New York. 
Simon's operation of colpocleisis left the uterus 
emptying into the bladder and also left a 
dependent diverticulum in the bladder floor. 
Cystitis and calculus formation were common 
sequelae. Latzko improved this operation and 
incidence of these sequelae are less in his hands. 

Our operation does not leave the uterus 
emptying into- the bladder at all since the 
uterus has been removed or destroyed by 
radium, nor does a diverticulum result. Thus 
far no calculi have formed, the patients have 
not been troubled with cystitis symptoms 
after the immediate postoperative period, and 
repeated cystoscopic che<i-ups have found a 
steady diminution in the inflammatory re- 
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action about the patch site. Complete obliter- 
ation oi the vagina may be necessary rarely 
but has the objection of excluding norni^ 
sexual activity— not uncommonly an impor- 
tant item with these patients. The partial 
obliteration resulting from our procedure has 
in each instance left a vagina of 4 to 6 centi- 
meters in length and all patients have had 
sexual relations since operation, though some 
adjustment was necessary. 

The idea of using a patch of tissue from the 
posterior vaginal wall is also by no means new, 
Trendelenburg, in 1890, described a two stage 
operation on the pedicle graft principle to 
transfer a patch from the posterior vaginal 
wall to cover the fistula in the anterior wall. 
J. R. Miller in the discussion of another paper 
mentioned a case with a "blowout patch” of 
vaginal mucous membrane closing the fistula. 
This operation by Miller was very nearly like 
ours but apparently the suprapubic approach 
was not used. Witael described the use of a 
patch of mucosa from the posterior vaginal 
wall sewed into the fistulous opening but did 
not accompany this by partial colpocleisls. 
The suprapubic approach has been described 
and perfected many limes since Trendelen- 
burg first advocated it in 1890. Catheteriza- 
tion 0! the ureters during operation is, of 
course, not original. In this connection, it 
might be well to remember that the only 
patient operated upon in London by the 
famous J. Marion Sims died because the ure- 
ters were included in the sutures (8). Various 
methods, including cystostomy, have been 
used to provide adequate drainage postopera- 
tively. The indwelling urethral catheter rests 
on the newly repaired area and always sets up 
some urethral inflammation, but a well placed 
and cared for cystostomy tube does neither of 
these. Many plans for constant emptying of 
the bladder have been devised but the prone 
position and the low pressure, “bubble” suc- 
tion seem the most efficient to us. The con- 
tinuous prone position becomes a hardship to 
the patient and may allow the suprapubic 
tube to kink without the nurse’s knowledge. 
However, it is simple and to the point. Low 
pressure suction is more comfortable but the 
apparatus requires constant attention and 


docs not prevent slight leakage through the 
repaired area, particularly for the most impor- 
tant first few postoperative days. 


Repair of vesicovaginal fistulas in heavily 
irradiated tissues is peculiarly difficult because 
the local blood supply is precarious, the tissues 
arc inelastic and fixed, and the tissues are so 
fibrotic as to make dissection, particularly of 
flaps, quite difficult. Also the frequent inti- 
mate association of the ureteral orifices adds 
to the problem greatly. 

The plan described is to be used only where 
residual cancer is ruled out, where the uterus 
and cervix are removed, or clearly obliterated, 
and where the urinary status after fistula 
closure would be expected to be satisfactory 
(especially good sphincter control). Se-xual 
activity after operation is possible. 

The op>eration is a combined transvesical 
and vaginal approach which permits complete 
safety to the ureteral orifices in or near the 
opening; a two suture line closure with these 
lines separated by at least a 2 centimeter 
adhering area of raw surfaces; minimum 
damage to blood supply; closure witteut ten- 
sion; relatively simple and easy dissection; 
and adequate bladder drainage during the 
postoperative period without a foreign body 
irritating the newly repaired area. 

Postoperative care is directed toward con- 
tinuous gentle bladder drainage and cleanli- 
ness of the wounds. , ,, 

Only 3 cases are reported but the successfu 
result in each, considering the 
preoperative condition, seems to indicate 
value of the method. 
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MANDIBULAR TUMORS 

A Clinical, Roentgenographic, and Histopathologic Study 

LOUIS T. BYARS, M.D,, F.A,C.S., St. Louis. Missouri, and BERNARD G. SARNAT, M.D., 
Chicago, Illinois 


T he diagnosis of ameloblastoma (ada- 
mantinoma) of the mandible has 
been made frequently by use of only 
the roentgenogram. The multilocu- 
lar appearance in the roentgenogram is sup- 
posed by some to be characteristic of the 
ameloblastomas. It is the purpose of this re- 
port to demonstrate that (i) many jaw tu- 
mors can produce a similar roentgenographic 
picture, and (2) ameloblastomas have not a 
constant characteristic roentgenographic pic- 
ture. Consequently the roentgenogram alone 
cannot be depended upon for a diagnosis of 
ameloblastoma or of any other type of jaw 
tumor. 

CASE REPORTS 

The following series of 12 case reports in- 
cluding roentgenograms and photomicrographs 
has been carefully selected principally from 
our office and hospital files on mandibular 
tumors. The pertinent findings arc summar- 
ized in Table I. The series has been divided 
into two groups. 

I. AmeJoWastomas with varying roentgenographic find- 
ings. 

A. Roentgenogram "typical" of ameloblastoma. 

B. Roentgenogram similar to that of a dentigerous 
cyst. 

C. Roentgenogram similar to that of a retained root 
fragment and cyst. 

D. Roentgenogram similar to that of an invasive 
tumor of bone. 

n. Benign and malignant tumors (other than the amelo- 
blastoma) which appear multilocular on the roent- 
genogram. 

X. Multiple follicular cyst. 

B. Giant cell tumor (local). 

C. Giant cell tumor (general), llyperparathyrmd- 
ism. 

R. Kibroma. 

K. ribrosarcoma. 

I • Osteogenic sarcoma. 

C. Metastatic carcinoma from the breast. 

IL Metastatic carcinoma from the thyroid. 

wT*?™ Dfpattmenl ot Surgery, DivWoti ot Plastic Surgery 

"nhmgton University .Meilical School. 


Ameloblastomas "with Varying 
Roentgenographic Findings 

Roentgenogram “typical" oj ameloblastoma. C.E.S., 
white male, aged 71 years, was first seen on October 
n, 1940. Several years before, the patient noticed the 
left side of his jaw was enlarged. Physical examina- 
tion revealed a hard nonmovable mass which ex- 
tended from one centimeter below the zygomatic 
process to the lower border of the ramus. Intraoral 
examination revealed a fistula in the region of the 
lowerleft third molar. OnOctoberis, 1940, through 
an intraoral incision a large cyst was removed from 
the left mandible at the angle. Iodoform and balsam 
of Peru pack was inserted. The tissue on cut section 
was white, fibrous, rather firm, and not character- 
istic. The microscopic diagnosis was ameloblastoma 
(Fig. I a). 

The patient was next seen on December 2, 1941, 
and complained that 3 months before thejaw began to 
swell at the left angle again. Some pain which was 
not very severe was present. The patient was oper- 
ated upon December 3, 1941, and because the amelo- 
blastoma had “recurred," causing a pathological 
fracture of the mandible, and because the tumor was 
no longer contained within the mandible but invad- 
ing the surrounding tissue, cautery destruction of 
the growth was done. 

Roentgenogram similar to that oJ a dentigerous cyst. 
white female, aged 17 years, was first seen on 
February 12, 1945. Patient stated that she had a 
“gum boil” at the back of the left jaw for the pre- 
vious 6 weeks. Physical examination revealed a soft 
tissue mass in the left retromolar area which was 0.5 
centimeter in diameter. The mass was neither ten- 
der nor movable. There was a moderate expansion of 
the body of the mandible in this area. On March 8, 
1945, an incision was made in the retromolar area, 
the mucoperiosteum was reflected laterally and the 
lingual ner\'e was preser\'ed. An entrance was 
gained to the cyst cavity by removal of the thin 
plate of bone. There was considerable solid material 
which was removed completely from the cyst wall. 
The cavity was packed with iodoform gauze. His- 
topathologic diagnosis was ameloblastoma (Fig. i b). 

Roentgenogram similar to that of a retained root 
fragment and cyst. F.M.A., white male, aged 40 
years, was first seen March 29, 1938. Patient first 
notic^ a lump in the right mandible about i centi- 
meter in diameter, 6 weeks before while shaving. 
There was no pain. There had been drainage into 
the mouth from the region of the mass for i week. 
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Fig. t. Roentgenograms illustrating the mious pat- 
terns which the ameloblastoma may assume: a. “typical" 
of an ameloblastoma; b, sinular to that of a dentigerous 
cjit; c, similar to that of a retained root fragment and 
{a and c from Byars and Sarnat, Surp Gyn. Obst., 
•WSi. 8i: 57s); d, ameloblastoma with innltrating char- 
acteristics (courtesy of C. V. Mosby Co., St. Louis, Mo. 
From Thoma, Oral Pathology, Fig. 937 A, jnd ed., 1944); 


e, photomicrograph obtained from specimen in Case I C. 
Note the columnar cells arranged in a palisade formation. 
In the center of these areas there appears to be a clear cyto- 
plasm, the margins of which cannot be determined because 
of the fine reticulum. There is a moderate amount of dense 
connective tissue stroma bctvv cen the groups of tumor cells. 
Note areas of osteodentin, 0 . Diagnosis: ameloblastoma 
— odontome (Fig. ic). 


Physical e.Tamination revealed no teeth in the lower 
right jaw and a firmly fi.xed nontender mass about 5 
centimeters in diameter, extending from about the 
mental foramen to the angle On March 31, 1938, 
patient had a resection of the mandible. Surgical 
specimen consisted of a round, firm tumor attached 
to a portion of the mandible. When cut, there was a 
very distinctly gritty sensation to the knife. The cut 
surface presented a very’ cellular appearance. The 
histopathologic diagnosis was ameloblastoma and 
odontoma (Figs. 1 c and c). 

Patient was seen in -April of 1940 and there was no 
evidence of recurrence. In .August, 1944, the patient 
wrote that jaw has never given him any trouble. 

Pocutgenogram similar to that of an invashx tumor 
of bone. Figure 1 d is an illustration of an amelo- 
blastoma similar to that of an invasive tumor of bone. 

Benign and italignanl Tumors (Olficr Than 
the Ameloblastoma) Which Appear MuUi- 
locular on the Roentgenogram 

•^tulliple fplliddcr cyst. J.W.J., while male, aged 
4 S years, was first seen November 37, 1942. Patient 


complained of pain in the lower jaw since about 
March, 1942. In April of 1942 he had all of his lower 
teeth cxtractc<l. There had been a foul taste in the 
mouth for the previous 6 months. In early Novem- 
ber he noticcil a swelling in the left lower jaw and 
since that time there had been a discharge of grayish 
material. Physical examination revealed a fistula in 
the tower left molar area. On November 28, 1942, 
through an intraoral approach the cysts of the man- 
dible were e.xcised bilaterally. The cyst wall was 
while, thin, but firm. The inner wall of the cyst was 
glistening and the cyst contained fine brown, friable 
material. The histopathologic diagnosis was multiple 
follicular cy'sl (Fig. 2). 

Giant cell tumor (local). B.A.L., white female, 
aged 13 years, was first seen on April 15, 1942. About 
6 years before patient noticed swelling of both sides 
of the face unaccompanied by pain. From 1936 to 
1938 patient had 8 operations on the mandible. 
There was no similar condition in any other member 
of the family. Kxamination revealed that both rami 
ol the mandible were enlarged and irregular, but 
normal in dimension in the long axis. On July 8, 
1943, there were the folIowi-:g laboratory findings: 






Fig. 4. a, lelt, Lateral roentgenogram o( the mandible. 
The histopathologic diagnosis is giant cell tumor. The pa- 
tient had a parathyroid adenoma (Fig. 4 b). b, Photomicro- 
graph of specimen obtained from Case II C. Note the 

halfway up on the anterior border of the ramus. 
There was a distinct swelling i centimeter wide at 
the level of the nose near the ala. There wasa tender 
i by I centimeter node on the right side in the region 
of the thyroid gland. At laboratory examination the 
following findings were revealed: blood serum cal- 
cium, J4.6 milligrams per cent; blood serum phos- 
phorus, 2.4 milligrams per cent; blood serum phos- 
phatase, 11.8 Bodatisky units. 

On JIarch 27, 1941, tumors were removed from 
both upper and lower jaws on the right side. Follow- 
ing this a parathyroid tumor was removed deep to 
the lower pole of the thyroid on the right. The jaw 
material consisted of several small pieces of irregu- 
larly shaped brownish friable tissue. The histopath- 
ologic diagnosis was giant cell tumor (Fig. 4). Lab- 
oratory findings on the seventh postoperative day 
revealed the following: blood serum calcium, 9.2 


fibrous connective tissue which contains an enormous 
number of multinucleated giant cells. Diagnosis: giant cell 
tumor of mandible (Fig. 4 a). (Also see Table I and con- 
trast with Case II B). Xi2S. 

milligrams per cent; blood serum phosphorus, 5.1 
milligrams per cent. On October 9, 1944, patient 
stat^ that she felt perfectly all right. 

Fibroma. L.C.H., white female, aged 15 years, 
was first seen on December i, 1944. Patient com- 
plained of swelling of the right jaw since August, 
1944. At that time a dentist said that a wisdom 
tooth was erupting. The growth had increased in 
size somewhat since and there had been sharp shoot- 
ing pains in the right ear, in addition to some dis- 
ability in the use of the jaw. Two weeks before a 
physician took a roentgenogram and told her the 
mass was attached to the bone. Physical examina- 
tion revealed a visible lump in the tight parotid 
region. It was firm, not movable, and not tender, 
and extended to the angle of the Jaw. There was 
some limitation of movement of the jaw. The teeth 
were in good condition. 
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Fig. 8. a, left, Lateral roentgenogram of the mandible, men obtained from Case II G. Note islands of malignant un- 
The histopathologic diagnosis is metastatic carcinoma from differentiated epithelial cells. Diagnosis: carcinoma of the 
the breast (Figs. 8 b and i d). b, Photomicrograph of sped- mandible (metastatic from the breast) (Fig. 8 a). Xi 2 S. 


Fibrosarconta. II.F.Cf., white male, aged 4 years, mandible behin<! the last molar. The mass pushed 
was first seen on January 4, 1943. About 8 weeks the left tonsillar area over to the midlinc of the 
before the patient suddenly began to complain of in* phao'nx. On January 6, 1945, biopsy was made on 
termittent toothache in the left mandible. Patient the jaw tumor. The histopathologic diagnosis was 
was examined by a dentist who found nothing wrong, fibrosarcoma (Fig. 6). 

The patient was examined by an otolaryngologist Osteogenic sarcoma. white female aged 

who likewise found nothing wrong and prescribed 20 years, was seen on October 16, 1940. In July 

sulfanilamide. About 6 weeks previously a mass 1940, the patient slated that her jaw on the left sid^c 

about the size of a grape was noticed in the left jaw. began to swell. Patient went to a i^hyslcian who 

This continued to grow until at the present time it took roentgenograms and said there was an impacted 

involved a considerable portion of the face. Extra- wisdom tooth. Physical examination revealed 
oral examination revealed a large, hard, moderately diffuse swelling at the left angle of the jaw firm and 
tender mass which extended from below the lower sensitive to pressure. The surrounding tissues were 
borderof the posterior part of the mandible up to the indurated. Patient was unable to open her mouth 
superior border of the ear. The anterior portion of On October 17, 1940, an incision was made on tbp 
the ear was pushed outward with the mass. Intra- left side of the neck and the tissues elevated from the 

oral examination revealed a mass arising from the mandible. It was found that the entire half of th 
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Fig, 10. Commoncrrorsmadcindiagnosisof jaw tumors 
Presenting signs, symjitoms, findjngs, and common mis- 
diagnoses. a, Gum boil, granulation tissue. . 1 , impacted 
molar, B; paresthesia and anesthesia of hp, pain in teeth 


and mandible, C. b, Draining sinus, d; loose teeth, pyor- 
rhea, B (Pyorrhea is not the only cause for loose teeth); 
sneliing of (ace.C. c, Pain in ear, A; limitation of mo^^ 
ment of jaw, D\ fracture, C 


mandible was involved with an invasive tumor. It 
was definitely malignant and too extensive to offer 
any hope of cure from a radical operation. The 
histopathologic diagnosis was osteogenic sarcoma 
(Fig. 7I Patient died on June 18, 1941 

.\fflaslaltc carciiioinii from Ihebrensl. C.S.F., white 
female, aged 57 years, was first seen February ii, 
1943. Patient complained of numbness and tingling 
of the lower tip since \ugust. 1942. In addition at 
that time a lump was noticed in the right mandible. 
Patient went to a dentist who cxiractcil the right 
lower molars, but there was no relief from the symp- 
toms, She went to a physician who gave S deep 
x-ray therapy treatments Patient had a left radical 
breast removal for carcinoma years previously 
and there had been no evidence of recurrence Phys- 
ical examination revealed a nonteiwler, round, hard 
mass, 1.5 centimeters in diameter, in the right man- 
dible at the molar region. 

On February la, 1943, in the region of the right 
molar, the buccal plate was removed exposing a hard 
tumor 3 by 3 by 3 centimeters which was removed 
and the bed cauterized with heat. The specimen was 
white, very firm and appeared to be fibrous tissue. 
Tissue was sent to surgical pathology for rapid 
frozen section. The histopathologic diagnosis was 
metastatic carcinoma from the breast (Fig. 8). 

Metaslalic carcinoma from the thyroid. E.b.W., 
white female, aged 55 years, was first seen on Oc- 
tober 25, 1938. This patient complained of dull pain 
in the left mandible for 5 weeks. Her dentist look 
roentgenograms of the jaw and found destniction of 
bone. Patient stated that she had had a goiter for 
2$ years, but it had remained unchangetj. Physical 
examination revealed that on the lingual surface of 
the left lower jaw in the premolar area (here was a 
mass which extended down to the lower border of 
the jaw. It was palpated on the outside where it was 
quite painful. There was a stony hard diffuse en- 
largement of the right lobe of the thyroid gland. 

On October 26, 1938, an opening was made into 
the jaw bone and a rather vascular type of (umortvas 
removed. The microscopic report was metastatic 
carcinoma from the thyroid (Fig. 9). On November 
2, 1938, the right lobe and the isthmus of the thyroid 


gland were removed and the microscopic report was 
adenocarcinoma of the thyroid. Patient was again 
seen on June 7, 1942, complaining of pain in theright 
diac crest and difficulty in walking. Two series of 
x-ray therapy each consisting of 24C» roentgen units 
vserc given to this area. Patient was again seen on 
March 31, 1945, and she stated that she had pain in 
the left mamlible since October, 1942. and during 
the Iasi few months a lump had apjneared. She had 
had no complaints in regard to the jaw since the last 
operation of 1938. The mass was excised by means 
of cautery and found to be metastatic thyroid Ussue. 
The tumor of the ilium uas also excised and this too 
was found to be adenocarcinoma of the thyroid. The 
patient ivas last seen in 1945 and no evidence ol 
carcinoma was found. 


DISCUSSION 

Rocntgaio^rams of the mandible, 
satisfactory roentgenograms of the mandible 
ate usually (llfTicuIt to obtain. The masseter 
and internal pterygoid muscles, the pharj'flx 
and other soft tissue structures interfere, tn 
addition, superposition of the other side 0 e 
mandible, the maxilla, the vertebrae, and the 
thyroid bone confuse the picture. Comparison 
of nreoperative roentgenograms of the m 
dible with roentgenograms of the 
tumor and mandible reveal striking 
cnees (i). The latter, devoid of su’-rounding 
tissue, show remarkably sharp. This pr 
is partly answered clinically by use 

cSyii; »/ "cysHc" tfom »/ (fe 
dible. Any practical c''"'™! S all 
“cy'stic” lesions of the mandible s _ 

inclusive. Many errors are made in 

ical diagnosis of jaw tumors I ‘‘S- . ' 
histopathologic diagnosis is spcjific- ^ 
roentgcnographic diagnosis, however, ts 
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specific and includes many tumors which are 
radiolucent but not truly cystic. Conse- 
quently, in the differential diagnosis the fol- 
lowing should be considered on a roentgeno- 
graphic basis. 

TUMORS OF THE MANDIBLE 

I. Tumors of dental origin. 

A. Follicular cyst (single and multiple). 

B. Dentigerous cyst. 

C. Ameloblastonaa (preameloblastoma). 

D. Radicular cyst (or granuloma). 

II. Tumors of nondental origin. 

A. Primary in mandible. 

1. Benign— 

a. Giant cell, 

b. Eosinophilic granuloma, 

c. Fibroma, 

d. Traumatic. 

2. Malignant — 

a. Carcinoma (local spread), 

b. Sarcoma (fibrosarcoma osteogenic sarcoma, 

Ewing’s). 

B. Secondary in mandible. 

1. Metastatic sarcoma and carcinoma. 

2. Altered body metabolism— 

a. Hyperparathyroidism, 

b. Lipoid disturbances (Gaucher’s, Christian 

Schuller, etc.) 

To the surgeon and dentist this classifica- 
tion is more valuable than one developed on a 
strict pathological basis of truly cystic lesions. 
It is important for the dentist to realize that 
“cystic” lesions of the mandible can be other 
than dental in origin and that they may not be 
primary in the mandible, but metastatic. 
Consequently it behooves the dentist and 
dental surgeon to be fully cognizant of the 
variety of “cystic” lesions of the mandible and 
to make early provision for adequate treat- 
ment. By the same token the oral surgeon 
must be prepared at the time of operation to 
do either a relatively simple enucleation of a 
true cyst or a difficult radical resection of the 
mandible for a malignant tumor. 

Roenlgenographic and clinical characteristics 
of the ameloblastoma. The roentgenographic 
characteristics of the ameloblastoma are sup- 
posed to show raultilocular radiolucent areas 
with a sharp smooth border. This is sur- 
rounded by a thin, narrow, radio-opaque zone. 
Smaller daughter areas connected with a 
larger radiolucent area have also been de- 
scribed as being characteristic. This descrip- 
tion is probably better adapted to the (ystic 


phase of the tumor. There is no reason why 
any other cystic tumor should not look the 
same. Even solid tumors show a striking sim- 
ilarity- One should also remember that the 
ameloblastoma may be either unilocular, en- 
tirely solid, or solid and cystic and conse- 
quently the roentgenographic picture may be 
far from the “normal” (Fig. i). 

The ameloblastoma is generally considered 
to be a benign tumor. Because local recur- 
rence is frequent, it has been sometimes said 
to be malignant. Complete removal of the 
tumor is made more difficult because of daugh- 
ter cysts. Consequently what is believed by 
some to be a local recurrence is actually an in- 
complete removal. Rarely, the ameloblastoma 
will undergo true malignant degeneration and 
metastasize. 

Because the ameloblastoma is generally 
considered to be a benign tumor, and because 
the roentgenographic pictures may be similar 
to malignant lesions primarily or secondarily 
in the jaw, it is of paramount importance to 
make an early correct diagnosis. 

SUMMARY AND CONCLUSIONS 

Multilocular radiolucent areas in the roent- 
genograms of the mandible have been demon- 
strated for ameloblastoma, multiple follicular 
cyst, giant cell tumor (local and general in 
origin), fibroma, fibrosarcoma, osteogenic sar- 
coma, and metastatic carcinoma (breast and 
thyroid). 

The diagnosis of an ameloblastoma or of 
any other tumor of the mandible should not 
be made by means of the roentgenogram 
alone. There can be a wide variation in the 
roentgenographic findings of different amelo- 
blastomas and they may simulate other tu- 
mors. And conversely other tumors of the 
mandible may simulate the ameloblastoma on 
the roentgenogram. 

The primary value of the roentgenogram is 
to demonstrate the site and extent of the mul- 
tilocular lesions of the mandible. 
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THE CHERNEY INCISION AS APPLIED TO THE SURGERY 
OF THE LOWER URETER AND BLADDER 


DONALD R. SMITH, M.D., San Francisco, California 


W HILE the suprapubic midlmc or 
low rectus incisions afford good 
exposure for most procedures di- 
rected toward the bladder and 
lower ureter, instances occasionally arise in 
which these approaches seem inadequate, 
particularly for surgery of the deep extra- 
peritoneal pelvic zone, the extensive dissection 
necessary for total cystectomy, or for surgery 
of the vesical neck or subsymphyseal urethra. 
A transverse low abdominal incision has Iwen 
recently described by Cherncy which allows 
of extensive exposure of the lower portion of 
the peritoneal cavity for surgery of the lower 
bowel and female reproductive organs. This 
incision, which is readily applicable to urologic 
procedures, is described in the following para- 
graphs. 

From the Division of Surgery.Subili vision of I’soIoo.l'Btvfr- 
^ty of California Meifiral School, San Franrisoo 
Read al the annual mecims «( the CaUfomia M«bcal Associa- 
tion in Los Angeles on Slay 7, 1945 


The transverse skin incision is curved 
slightly, with its convexity directed down- 
ward, and extends from just medial and in- 
ferior to cither anterior superior spine of the 
ilium (Fig. x). The wound thereby passes 
through the upper pubic hair line, often fol- 
lowing a normal skin fold, and is carried down 
to the aponeurosis of the external oblique 
muscles and the sheaths of the rectus. At 
cither extremity of the incision the superficial 
epigastric vessels are encountered and one or 
both may be sacrificed for added e.xposuTe. 

The sheaths of the rectus arc then opened 
transversely in line with the skin incision and 
the internal and external oblique aponeuroses 
arc next incised to the angles of the wound. 
In this portion of the incision, the internal 
oblique muscle becomes fleshy but, since its 
fibers run in line with the wound, the muscle 
may Ihj split further by blunt dissection. 
Occasionally the transversus muscle is present 



rig. X The incision through the skin, sheaths of the recti, anti lateral abdominal 
muscles. P, designates p3rraR]i<Ialis muscles under tinea alba 
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Fig. 2. The completed transverse incision. The pyra- 
midalis muscles are separated from the underlying recti. 
The rectus muscles are transected through their points of 
origin on the pubis. 

in the lower abdominal wall and then it also 
must be opened. This exposes the rectus 
muscles in the midline and the transversalis 
fascia and underlying peritoneum laterally. 

Traction is next applied to the inferior flap 
of the sheath of the rectus and by gauze 
dissection it is freed from the underlying 
rectus muscles down to the symphysis pubis. 
A central fibrous septum extending from the 
under surface of the rectus sheaths to the 
recti must be cut and the pyramidalis muscles 
freed from the anterior surface of the rectus 
muscles (Fig. 2). The inferior ends of the 
recti then are separated from the underlying 
transversalis fascia and it will be noticed that 




Fig. 3 Closure. The tendinous edges of the rectus 
muscles are resutured to the symphysis or under surface of 
the rectus sheath. The lateral abdominal muscles and the 
sheath are closed in one layer with interrupted sutures. 

they become largely fibrous or even com- 
pletely tendinous at their points of origin. 
The rectus muscles are cut ofT flush with the 
pubic bone, their tendinous ends being pre- 
served for later resuture. The recti then re- 
tract well up to the upper border of the sheath 
of the rectus, exposing an elliptical space 
averaging 7 inches by 5 inches in its trans- 
verse and vertical axis respectively, an area 
twice that afforded by the midline incision 
and with its transverse axis much closer to 
the symphysis pubis than that of the latter. 
The transversalis fascia is then opened and the 
surgeon is prepared for wide exposure of the 
bladder or lower ureter. 



Compare with the limited exposure afforded by the ver- 
tical midline incision, b. 
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rig. s Kepair of vfsicovacinal fistula adjacent to left ureier I'istula excised and 
both vaginal and vesical openings easily inverted 


In the closing of the wound, the tendinous Certain advantages which this 
ends of the rectus muscles arc first resutured offers suggest its employment for se ec 
to the under surface of the lower flap of the sm^ical procedures: the transverse woun 
sheath of the rectus at or near the symphysis longer than the vertical incisions so tna 
(Fig. 3). While considerable tension upon posure is increased. Vertical wounds g 
this suture line might be expected, it must be limited exposure because of the 
remembered that the rectus muscle is strongly of the sheaths of the rectus muscles a 
attached on its anterior surface to the anterior angle of the wound even with strong . 
sheath of the rectus by three or more trans- retraction. The Cherney incision 
verse tendinous intersections so that when lent exposure at the plane of the symp 
the transverse incision through the apo- overlying the deep pelvic zone (rig- 4^- 
neuroses of the lateral abdominal muscles and transverse wound is a strong 
rectus sheaths is sutured, the sheath itself muscle is denervated, ^ different 

takes the tension of the upper turo-thirds of muscles and the recti are divide jj^jiter 

the muscle. Drains may be brought out levels, less retraction is neede , J’jjgc- 

through the incision or through a stab wound, anesthesia therefore can be use 
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Fig. 6. Excision of vesical diverticulum posterior to right ureter. The use of the 
Cherney incision greatly facilitated its removal. 


lion of pull of the oblique muscles with strain 
IS parallel to the direction of the incision in 
their aponeuroses and all sutures are taken 
through fascia which makes for good healing, 
thereby decreasing the incidence of hernia. 

CASE REPORTS 

The following cases are presented to 
demonstrate the exposure obtained through 
this approach: 

A woman, aged 20 years, developed a vesico- 
vaginal fistula following instrumental delivery of a 
stillborn hydrocephalic baby. Examination 8 
months later showed the fistulous opening to be just 
weral to the badly lacerated cervix and cystoscopy 
demonstrated the opening in the bladder to be i 
centimeter medial to the left ureteral orifice. Be- 


cause of the proximity of the fi.stula to the left 
ureter, an approach affording good visualization of 
the area was deemed advisable, so a Cherney in- 
cision was used. After its identification in the region 
of the pelvic brim, the ureter was followed down to 
the bladder (Fig. 5), the bladder was opened, the 
fistulous tract excised, and the openings in both the 
vagina and bladder were closed by interruptefl 
inverting sutures. 'A cystostomy tube was left in 
place for 10 days, and 2 weeks after surgery was 
performed the patient was voiding without vaginal 
urinary leakage. 

A man, aged 60 years, had previously undergone 
transurethral prostatic resection but troublesome 
symptoms from persistent pyuria continued because 
of vesical diverticula in the region of the right 
ureteral orifice. Diverticulectomy was decided upon 
and the transverse incision was used because of the 
excellent exposure of the trigonal area which it 
affords (Fig. 6). 



368 


SURGERY, GYNECOLOGY AND OBSTETRICS 



Fir 7. Resection of anterior half of urethra, V, bladder neck, and adjacent bladder 
wall fcir congenital defect of S|>hinctcr. In (he closing of this defect, the distal 
suture in the urethra was easily placed even though it was situated beloiv the inferior 
border of the symphysis pubis. 


A girl, aged 6 years, complained of enuresis since 
birth as well as incontinence during the day. Renal 
function and urinalysis were normal. Cystoscopy 
demonstrated a markedli' relaxed urelhrovesicaJ 
sphincter and a patulous urethra. The anal tone was 
intact. Neurological examination revealed no 
sensory or motor changes and intrasTnous urograms 
were normal Roentgenograms of the bones of the 
lower spine and pelvis showed them to be normal 
c.xccpt for separation of the symphyseal rami by a 
distance of i inch This suggested the probability 
of an anterior defect of the vesical sphincter such as 
one might observe in a minor degree of exstrophy, 
so it was thought advisable to explore the neck of 
the bladder and the urethra. Exploration was done 
through a Cherney incision ivith admirable exjxKurc 
resulting (Fig. 7). The anterior half of the urethra 
and vesical neck were resected and the remainder 
closed, the deepest suture being placed inferior to 
the lower border of the symphysis pubis under direct 

The results obtained for these patients 
might not have been as satisfactorj' if an 


approach oflering less exposure had been 
chosen. One of the fundamental rules of good 
surgical technique is to gain adequate e.T- 
posurc. The Cherney incision fills this re- 
quirement in a superior manner. 

susmARY 

1. The Cherney incision offers excellent 

exposure of the extravesical trigonal area 
(juxtavesical stone, diverticulum of the 0 a - 
der, x'csicovaginal fistula, etc.), vesical ncc' 
and subsymphyseal urethra. It is peculiar) 
suited for total cystectomy. . . 

2. The technique of the approach is de- 
scribed. 

3. Cases are presented which illustrate its 
advantages. 

REl'EREN'Cr-S 




THE EXPOSURE OF HIGH LESIONS OF THE 
SCIATIC NERVE 

IAN AIRD, Ch.M., F R.C.S. (Ed.), Edinburgh, Scotland 

f I ”^HE inadequac}% difficulty, and danger Division oj fascia. In the lower (vertical) part of 

I of the classical nineteenth century the wound the fascia of the thigh is incised parallel 
I approach to the structures under cover to and just lateral to the posterior cutaneous 

JL of the gluteus maximus through an nerve of the thigh, whose white outline is clearly 

incision in the line of its fibers were exposed by visible through the fascial sheet. The lower edge 
Fiolle and Delmas, whose trapdoor elevation of of the gluteus maximus is defined between the 
the gluteus maximus can now be regarded as the point of emergence of the posterior cutaneous 

standard procedure. A similar technique was nerve of the thigh and the femoral insertion of 

described by Stookey, whose question-mark in- the muscle. 

cision later authors have adopted. Henry has Mobilization of the ghtleiis maximus. Iniheoxxitt 

recently elaborated ^the operation, and has dc- part of the wound, a vertical incision is made 
scribed its steps with a wealth of anatomical detail down to the lateral surface of the greater tro- 
and argument which could hardly be more com- chanter through the iliotibial tract. This provides 
plete. In this paper a full description of the the most convenient access to the space deep to 
operation will not be attempted, but during the thegluteus maximus; elsewhere a subgluteal plane 
recent war certain problems in the management of cleavage is difficult to identify. A finger in- 
of high lesions of the sciatic nerve have emerged, 
and the measures devised to solve these may be 
added to the operative procedure. 

The main difficulties encountered in the repair 
of a lesion of the sciatic nerve at its emergence 
from the pelvis are four in number: (i) hemor- 
rhage from the branches or the main trunk of the 
inferior gluteal vein; (2) retraction of the neuroma 
into the pelvis; (3) inability of the ner\'e to rotate 
for the insertion of the anterior layer of sutures; 
and (4) liability of the posterior cutaneous nerve 
of the thigh to injury, not when the fascia of the 
thigh is incised initially, but when it is dosed at 
the end of the operation. How these difficulties 
occur and how they can be overcome, are best 
illustrated by a brief description of the operation. 

The incision (Fig. i). With the patient prone 
and the knee pillowed to hyperextend the hip, 
the incision is begun at a point on the crest of the 
ilium a handsbreadth in front of its posterior 
superior spine, and the knife is drawn down to the 
tip of the greater trochanter, over the lateral as- 
pect (not the posterior edge) of the trochanter, 
and then in a curve inward to the junction of the 
gluteal fold with the posterior axial line of Uie 
thigh. From this point the incision passes verti- 
cally downward toward or into the popliteal fossa 
as far as may be required for the adequate mobil- 
ization of the distal segment of the sciatic nerve. 

llje Ueparlment of Surgery, University of Edinburgh: 
t?!* Peripheral Nerve Unit. Cogarbum E. M. S. Hospital, 

Ltlmburgh. Fig. i. Incision. 
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Tig 2 Division of insertion of the gtuteus tnaximus. 


serted through the fascial incision can be readily 
passed upward under the junction of the upper 
fibers of the gluteus maximus with the iliotibial 
tract, to serve as a director for the knife (Fig. 2). 
This incision continues upward to the supero- 
lateral border of the gluteus maximus, and then 
along that border, dividing the iliotibial tract 
and freeing the superolateral border of the muscle 
completely. Now that the superficial portion of 
the gluteus maximus is mobilized, all that remains 
is to pass a finger upwards from the outer end of 
the lower border of the muscle, close to the 
femur, and to divide the muscle fibers of the deep- 
er part close to their insertion into the femur. 

Retraction of the ghitetis maximus: division of 
the piriformis (Fig. 3). A broad-bladcd retractor 
elevates the gluteus maximus upward and medi- 
ally to expose the piriformis and the structures 
emerging from the cover of its lower border, but 
the initial elevation of the muscular trapdoor 
must be gentle, for as it is retracted, the branches 
of the inferior gluteal vessels passing to its deep 










rig. 3. Elevation of the gluteus mjitimus: division 0 
tendon of piriformis. Note the spread eagic » 
the branches of the inferior gluteal vessels, and the rick oi 
tearing at the multiple bifurcations between them. 

surface are pulled dangerously taut. This^i^" 
is implicit in the observation of Fiolle and Ue 
(p. 45 of the English translation) that tw 
ficial branches of the gluteal vessels which supp 
the muscular mass become tense, lihe • , 

tween the sciatic notch and the under sur 
the upraised muscle." The mam trun s 
inferior gluteal vessels are teWively fi'e > 
lower border of the piriformis, and 
absolutely fixed by scar tissue “VSlbSein 
from the pelvis, and tributaries of the g , . ^ 
may be torn. Bleeding is 
if one of the muscular tributaries is to . 
parent trunk, or if two converging tnbu aney^ 
pulled apart to provide a igni- 
ting the parent trunk; such of 

m<St uncontrollable if ‘he torn prox 
the vein is fixed in the sciatic notch b> d a. 
tissue. However, if the tendon of the P m ^ 

is now cut across close to its insertion {Hg 3 
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4 - Piriformis retracted with the gluteus masimus. 
Tension on the inferior gluteal trunks is lessened, a greater 
length of these trunks is exposed. The companion vessels 
of the sciatic nerve, and a laterally passing branch of the 
gluteal trunk, have not yet been divided; their 
division will still further lessen the tension on the muscular 
branches. Note the additional length of the proximal cut 
end of sciatic nerve exposed by division of the piriformis. 

cleared at its margins by blunt dissection, and 
elevated by a rake retractor in the same dir^ion 
as the gluteus maximus, some additional mobility 
IS afforded to the main trunks of the inferior 
gluteal vessels (Fig. 4), and the anastomosing 
benches which course upward over the surface 
ol the piriformis to meet the descending branches 
of the superior gluteal vessels are retracted in the 
direction as the superior muscular branches, 
hven if bleeding occurs now, a substantially 
Stouter length of the main gluteal vessels is avail- 
able for ligature. An additional safeguard against 
hemorrhage is the formal ligation and division 
of the companion vessels of the sciatic nerv’e, and 
ony laterally directed branches of the inferior 
gluteal vessels. The former and one of the latter 
u-re shown undivided in Figure 4; if they are di- 



vided before the trapdoor is fully raised, there is 
less risk of tearing at their V-junctions with the 
branches to the gluteus maximus. 

Figure 4 shows a further advantage of the di- 
vision and elevation of the piriformis— wider 
access to the proximal cut end of the divided 
sciatic nerve. In 3 patients with sciatic nerve 
lesions treated in 1945, the nerve had been 
wounded at such a high level, and its proximal end 
had retracted so far into the sciatic notch, that 
only the distal extremity of the neuroma could 
be drawn from below the piriformis. Division 
and elevation of the piriformis in each of these 
cases afforded access to just these few extra 
millimeters of the sciatic trunk which were nec- 
essary for trimming and suture. In i case suture 
was performed at the level where the nerve was 
beginning to broaden in its parent plexus. 

Technique of anastomosis. If the normal tech- 
nique of nerve suture is followed at this level, and 
the superficial row of sutures is inserted first, it 
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In contrast to the “passive types” are the before he could convince one of his compa- 
“active types” of prostheses, the parts of triots— one Ceci of Pisa— to do the first human 
which are activated in varying degree by cineplastic operation. Such procedures, how- 
muscle movement. Their many types conform ever, had no effective trial until the mutilees 
to two main groups: of the 1914-1918 war had accumulated. Then 

a. Some utilize the extraneous muscle move- Sauerbruch in Germany and the Italian school 

ment in relation to remaining joints to effect at Bologna (Ceci, Putti, Galliazzi) did large 
movement in the prosthesis. Most of these numbers of these operations in special clinics 
rely on a development and practice with the where there was apparently a very close liai- 
same or opposite shoulder movement. The son between surgeon and prosthetist. The few 
standard cleft hook is well known of this type, references in British literature are either by 
and Carnes’ arm is probably the best of the extraneous observers at these clinics or by the 
many designs on this principle. Many others Continental men themselves. There were 
have become scrap metal. All employ strings, sporadic and isolated trials by individual sur- 
pulleys, cords, or wires which require unnatu- gcons, but the method received no general 
ral action or motion for a function which does acceptance or favor. American writers have 
not fully duplicate hand movement. In gen- been more enthusiastic— Kessler, who studied 
eral, their cumbersome action tallies badly in the Sauerbruch clinic, is apparently a prac- 
with their nuisance value to alt and what to ticed exponent and advocate of this principle, 
most implies a hopeless range of personal A necessity for the highest order of team- 
endeavor, training, and concentration to make work explains the apparent discrepancy; why 
them effective. cineplasty has achieved a success and favor 

b. The other main group of active prostheses only in special clinics where large numbers are 

involves the principle and subject of cine- done, and not in sporadic trials among isolated 
plasty. cases. The basic organization in the specid 

Cineplasty. Cineplasty implies utilization plastic surgery clinics throughout British and 
of the muscles actually within an amputation Imperial countries, thanks to the teaching and 
stump to impart some of their normal function Inspiration of Sir Harold Gillies, has offered 
to an appropriate prosthesis. It requires some unusual scope for such teamwork. In this 
type of surgical operation on the stump by Unit, attached to a large city base hospital, 
which the unused and wasting source of mus- and where we have extended our prosthetic 
cle potential is utilized. Function is produced facilities beyond the usual, we have 
in a way which cannot be achieved by other fit to evaluate for ourselves— by a limite 
methods, for direct control of the mechanism first hand trial— something of the pla« 0 
can be effected by the same muscle groups cineplasty for the upper limb amputee. In so 
which would normally be producing that same doing, both concerning the plastic 
action in a hand. Normal psychomotor pat- involved and the prosthesis used, we 
terns are involved. There is no latent period endeavored to make improvements m n 
of inertia in activating or training extraneous we could discern of their more (^vious ® , 

muscle groups, and the patient has encourage- comings. This work has so far 
ment in the first use of a cineplastic prosthesis, to forearm cineplasty and our presen c 
We must remember, however, that cineplasty sions are epitomized in two 
implies a mechanical prosthesis, still with a plastic operation involved, (2) Ine p 
nuisance value, a necessity for maintenance, usetl. 


and an absence of tactile facility. 

The principle of cineplasty was elaborated 
about 1896 as a theory, by the Italian physi- 
cian, Vanghetti. He was thinking for the 
mutilees among Italians fighting in Abyssinia 
at that time. Vanghetti himself did only exper- 
imental work, mainly on birds. It 'was long 


THE PLASTIC OPERATION 
There are many ways in which ^^^^5 

unction of an amputation stump ca 

>een tapped. Sauerbruch’s method ap^ 

jarently best survived the sieve of . 

:riul. By it, a skin lined canal is made thtoug 
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individual muscles or groups of muscles in a 
stump. Through these canalsare inserted pegs, 
the movements of which are transmitted by 
appropriate mechanism of a prosthesis to pro- 
duce movemeflt of an artificial hand. 

The permutations of procedure which could 
be applied to the making of a skin lined tube 
through muscle are many, but in view of the 
work of such a skin tube, we consider the 
following general principles should be satisfied 
in its making: 

a. The tube must be a soundly healed and 
stable structure. 

b. Any local operative procedures involved 
should create a minimum of scar formation 
which is likely to embarrass mobility of the 
tube. 

c. The stump to which the prosthesis has to 
be fitted should be left devoid of anesthetic 
areas, areas of vulnerable scar, and wherever 
possible devoid of free skin grafts. Free skin 
grafts on an amputation stump arc not always 
a satisfactory proposition. They are poten- 
tially unstable with petty trauma and they 
become adherent to deep structures in some 
degree. If a free graft has to be used, it should 
not overlie the area of muscle transfi.xion or 
the end of the stump. 

With these factors in view, one of us 
(B.K.R.) has evolved an effective cineplastic 
operation which can be done simultaneously 
with an amputation or reamputation. The 
muscle tube is made of a skin and fat flap, its 
line of suture is off the line of pressure of the 
transfixion rod. It is a one stage operation in 
which free skin grafts arc not used, and which 
is devoid of undue risks with flap vitality. 

This operation can be done without modifi- 
cation only where there is sufficient length of 
limb for the use of the skin flaps from the 
region to be amputated. We would emphasize 
on this basis alone, the value always of the 
most conservative primary upper limb ampu- 
tations which would render such a subsequent 
procedure possible and satisfactory. If re- 
maining length of limb does not permit of the 
operation, a compromise in the method is 
required, and use of a supplementary free skin 
graft may be necessary. Chief of the modifi- 
cations we have used will be indicated after 
the one stage operation is described. 


Cineplastic reamputation. The stages of 
cineplastic reamputation are best followed in 
reference to Figure i. 

I. Surface markings (Fig. 1, a) XX' is the 
line of election for constructing a skin canal 
through the superficial plane of forearm mus- 
cles. It represents the junction of the middle 
and distal thirds of the middle third of the full 
length of forearm. It is drawn at right angles 
to a line from the medial epicondyle to the 
midvolar wrist in the case of the flexor group, 
or a line from the lateral epicondyle to mid- 
dorsal wrist in the case of the extensor group 
of muscles. 

This line XX' respects two primary ana- 
tomical considerations as pointed out by all 
exponents of Sauerbruch’s principle: (a) The 
strongest available potential of muscle power 
and excursion is at the region where contract- 
ing muscle belly gives place to passive tendon. 
In the forearm, this potential is approximately 
in the distal third of its middle third, (b) The 
superficial forearm muscle groups have a 
slightly oblique set on account of their essen- 
tial origins from the humeral epicondyle 
regions. This fact must be remembered so 
that the tubes are made through the muscles, 
exactly at right angles to their direction of 
pull. 

These facts are best verified and marked 
before operation with a co-operative patient. 

The line XX' is only an approximate esti- 
mate and because of unpredictable variations 
in individual amputation stumps with varying 
degrees of muscle retraction, we consider it 
best to approach this line with a demilunar 
skin incision YY' which will allow some varia- 
tion of XX' according to exact findings. It 
will also ensure that there is no potential scar 
to become adherent to the muscle over its line 
of canalization. 

Identifying and canalizing the muscles (Fig. 
I, b, c, d). After the skin flap YY' is raised 
the deep fascia is incised and the superficial 
plane of muscles is identified. The flexor 
muscles selected for canalization are the flexor 
digitorum sublimis (superficial portion) and 
the flexor carpi radialis, both of which can be 
transfixed in the same plane. The main mass 
of the flexor carpi ulnaris is usually too far 
posteriorly to be included. 
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It is important to ensure that the tube actu- 
ally passes through muscle substance— it is 
easy to slip in between muscle planes. In the 
first instance, transfixion is conveniently 
effected under careful vision, a pair of eye 
scissors being used (Fig. i, c). This line of 
muscle transfixion is then dilated by successive 
passage of a special set of graded and inter- 
iocking solid metal dilators (Fig. i, d). On the 
two larger of these can be filled and passed 
through the muscles bored hollow metal tubes 
which measure yi inch by ^ inch. The 
smaller tube is used for small limbs or if fur- 
ther dilation proves difficult. The appropriate 
hollow tube is left in situ as a dilator while the 
skin tube is being made. 

j. Designing and making the skin tubes. On 
the ulnar side of the forearm, a rectangular 
skin flap ABCD is designed (Fig. i, e) with its 
base AB obliquely across the transfwion Unc 
XX\ its sides parallel, and its dimensions 
depending on the length and bore of the mus- 
cle canal. In an average case, this requires a 
flap approximately 2^ inch by tyi inch. 

After the flap is carefully raised on the base 
AB (Fig. I, f), it is turned in to make a skin 
lined tube. This step is facilitated by first 
inserting at each end an inverted end on mat- 
tress stitch, tied with knots on the skin surface. 
These are used as stay stitches. One stitch 
coapts C and D, but the other must be suffi- 
ciently distant from A and B to allow the skin 
edges to come together without undue tension 
(Fig. I, g). After an appropriate size rubber 
tube is inserted, the skin lined tube is com- 
pleted by a continuous subcutaneous running 
stitch which is first tied to the near slay stitch 
and finally to the far stay stitch (Fig. i , h). An 
assistant holds appropriate tension in the 
continuous stitch during its insertion. Fine 
silk on an atraumatic needle is used. 

4. Passing the skin tube through the muscle 
canal. With the aid of a pair of sinus forceps 
passed down the metal tube from the end 
opposite the base of the skin tube, the stay 
stitch and rubber tube at its free end arc 
guided into the near end of the metal tube 
which should not be projecting far beyond the 
muscle opening on that side (Fig. i, j, h). The 
skin tube is then drawn carefully into the 
metal tube. On removal of the metal tube 


from the far side, the skin tube is left in silu 
through the muscles (Fig. i, i). This method 
radically simplifies what is otherwise a ven’ 
tedious procedure. 

5. Completing the skin tube. The initial ex- 
ploratory flap is then resutured in place and 
the open ends of the skin tube are carefully 
sutured all around their margins to outside 
skin. 

On the dorsum of the forearm, the same 
procedure is repeated in complementary de- 
sign. The extensor digitorum communis and 
extensor carpi ulnaris muscles are used, but 
the canal is usually slightly shorter than that 
through the flexor muscles. In this case, the 
flap used for making the skin tube is designed 
on the radial side of the forearm. 

When both tubes are completed, there 
remain two secondary defects which are the 
donor sites of the skin tubes— one on the ulnai 
side of the volar aspect, the other on the radial 
side of the dorsal aspect of the forearm. 


The Reampuiation 

Two amputation flaps afe raised on laterd 
bases, but contain skin from the volar^and 
dorsal surfaces of the forearm respectively 
(Fig. I, j, k, 1 ). , 

The anterior flap EFGQ is raised on an ob- 
lique base EF on the radial side of the limb. 
It consists essentially of volar skin. The 
posterior flap JKLM is conversely raised on 
an oblique base JK on the ulnar side of t e 
limb and it consists essentially of dorsal skin. 

It will be noted that each of these Haps 
consists mainly of the skin distal ff'' 

areas. When rotated in opposite directions mey 

close these areas as well as the site of reamp 
tation. 

These flaps must be designed very accu 
rately and carefully. The skin areas . 
to their base lines EF on the radia si 

JK on the ulnar side as reprpen^ed by tne 
shaded areas on Figure i, j, k, 
described as “the critical areas- ^ There 
be no undermining of skin 

onwhichdependstheexistenceoftbeflaps.x 

step constitutes one of the PT ^ gap 
operation. The free distal end 0 the one u^p 
is on the margin of the critica 
nthpr f!ar>. 
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After the flaps are raised, the muscles are 
divided at a ievel as far proximal as the bases 
of the flaps will allow, care being used not to 
jeopardize their blood supply further (Fig. i, 
1 ). After proximal traction on the severed 
muscles, the bones are divided at a level 
slightly proximal again to the severed 
muscles. 

After routine hemostasis is effected, the 
deep muscles are sutured over the dorsal ends, 
but the superficial groups which have been 
canalized are left free to retract. 

Final Sulitring 

Rotation of the volar and dorsal flaps in 
opposite directions (Fig. i, m) allows each to 
close the donor site of the skin tube on its 
respective aspect without undue tension, and 
the distal curved margins of each flap are 
sutured one to the other over the amputation 
site. This method makes a curved suture line 
in a coronal plane around the end of the stump. 

Silk sutures are used throughout with every 
precaution and finesse for accurate edge-to- 
edge apposition. 

The final arrangement and suturing is 
shown in Figure i, n, 0, p. 

Rubber tubes are left through the skin 
tubes, but they must not be too large and 
tight. 

A routine dressing and light crepe bandage 
pressure Is arranged over the whole slump. 
This is left undisturbed for a week. 

Postoperative Management 
At the first dressing, i week after operation, 
half the superficial stitches are removed. The 
rubber tubes are removed from the skin tubes. 
The continuous stitch through the length of 
the skin tube is carefully identified from its 
fixation to the two separate end stitches, and 
all are carefully removed. If the running 
stitch feels tight, it is left a few days longer. 

Through the skin tubes are then passed 
actylic rods made to appropriate diameter. It 
is important to see that for a time these arc 
always passed from the base side of the skin 
tube flaps and removed from the opposite side. 

Remaining sutures are removed a few days 
later, after w’hich the rods are removed daily 
for routine toilet of the skin tubes. 


Healing should be complete in from 2 to 3 
weeks, when voluntary active contractions of 
the appropriate muscles arc commenced. 
Function is slowly increased, and after another 
2 weeks, exercising against increasing resist- 
ance is arranged as in Figure 2. Exercise is 
continued until adequate force and excursion 
are developed when the appropriate prosthesis 
is fitted. Average excursion is ^ inch to ^ 
inch for the flexor rod and ^ inch to ^ inch 
for the extensor rod. The final result and 
appearance is shown in Figure 3. 

Variations from the Described Operation 

It is obvious that the one stage cineplastic 
reamputation implies an adequate length of 
amputation stump, i.e. more than ^ of the 
forearm must be present, otherwise there is 
insufficient local skin flap available for the 
operation described without undue tension. 

For stumps already too short for the cine- 
plastic rcamputation as described the follow- 
ing may be necessary: 

1. In most of these cases it is usually neces- 
sary to use a free skin graft on the donor site of 
the skin tubes. As a free graft on an amputa- 
tion stump is always a vulnerable area, if one 
has to be used it should not be placed over the 
end of the stump, nor do we consider it should 
be over the muscle tubes where its contraction 
and associated scar would embarrass the 
desired function of the tube. This point we 
consider the main disadvantage of the simple 
and commonly used method of making a skin 
tube through muscle as practiced by Sauer- 
bruch andadvocated by Nissen and Bergmann 
in their excellent monograph on this subject. 
If a free graft is required, the skin tube can be 
made exactly as described in the elective 
operation, and the secondary defects grafted 
as they stand with thick split skin (Fig. 4). In 
one case, contraction of the graft did produce 
a bad distortion of an extensor tube which had 
to be abandoned. 

2. The single lube operation. In some cases, 
rearrangements of the amputation flaps will 
permit of making one skin tube without resort 
to free grafts. In 2 cases, a well functioning 
flexor tube has been made and the prosthesis 
modified accordingly so that a light spring 
takes over the function of the extensor mus- 
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cles. The possible advantages of this more 
simple procedure arc still open to considera- 
tion and will be considered later. 

j. Use of abdominal Jlaps. Some stumps 
still shorter, though still adequate for cine- 
plasty, rnay not permit of free local use of skin 
for making skin tubes. Local scarring might 
also produce this same consideration. It may 
then be necessary to design and evolve skin 
tubes from other body regions in a stagc<l 
operation (Fig. 5). 

Disadvantages associated with any of these 
variations reiterate the advantages of the one 
stage cineplastic reamputation as described 
and again call for every effort to conser\'e 


always the maximum length of upper Hmb in 
primary surgery of injury. 


THE TROSTIIESIS 

In an endeavor to reduce some of the usual 
deficiencies pertinent to normal upper Jim 
prostheses and other cineplastic mechanisms, 
we have concentrated in three maindirectmns. 

a. The oul’d-ard csihclic appearance. It js 
considered that with the modern materi j 
available, some better replica of the nor 
hand should be possible which would ensure 
its continued use on this score alone. 

b. An efficient, intrinsic meckamcat lcMH 
system — to transmit the muscle power to 
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Fig. I, I to p. 


rnent o! artificial fingers in the most effective 
way. 

c. Reduction of llie total iveiglii of the prosthe- 
sis — well below ordinary standards. 

To such ends, in 2 years of experimental 
construction and trial, in relation to a small 
series of selected cases, taking advantage of 
modern materials available and with many 
variations in their use and construction, we 
have elaborated a satisfactory working prin- 
ciple and prototype. 

This forearm cineplastic prosthesis, which 
^’e call the Heidelberg pattern, is depicted in 
1 ‘igure 6. Its general mechanical arrangement 
and assembly is shown in Figure 7. Full de- 


tails of all its essential parts are beyond the 
scope of this report, but its e.ssential features 
will be expanded “seriatim” relative to (a) the 
hand superstructure; (b) the intrinsic mech- 
anism; (c) the accessory fittings. 

The Hand Snpersirucliire 
The hand superstructure is made in acrylic 
(methyl methacrylate) resin, as a hollow 
casing which minimizes weight and provides 
space for the mechanism. Acrylic was selected 
for its lightness and a transparency which ren- 
ders it suitable for realistic color effects be- 
yond that of ordinary materials previously 
used. In order to produce the exact replica of 



Fig. 5. Skin tubes made from direct abdominal flaps in 
. a tno stageoperation Thismethodinaybenecessaryniili 
Fig. 2. Mechanism used for exercising muscks folloning or scarred slumps, b, Tube flaps are sull at 

cineplastic amputation. Note arrangement of transfixion tached to abdomen, 
rods, stirrups, and tension spring. 



Fig 6 The'‘Heidelberg”prosthes[sasitsppear8fittfd 


Fig. 3 Final appearance of stump, 3 months after a 
one stage cineplastic operation 


to an amputation stump. 

a normal hand, full impressions "’ere first 
made from selected normal hands witn a 
hydrocolJoid impression material.* From me se 
impressions, models of the hand vtere ma 
artificial stone. . , . 

The acrylic hand casing is made m 10 s^a 
rate segments. Each of a„pro- 

made in a die of plaster pmpared from W 
priate pieces of the stone mo e ^ 

fragmented as shown m Figure . 
special tubular saw, _ illustrated * , 
figure, permits of cylinders being 
the bases of both the thumb piec . 
adjoined opposing fingers. f joints of 

stitute the only two ultimate mo » J 
the prosthesis. The ring and little nn,e 


Fig. 4. The dotted outline indicates placing of free skin and pour over the ^y’/''|Ld®“Vdd*5oap »nd sppi> 

grafts on secondary defects of skin tuli flaps. A method 

used nhen length of stump does not permit of thedesenbed ,ui, ^ brush when 

operation. pUsterisdry, removtcasl .nd po 
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Fig g. Toshow the separate acrylic segments of the hand casing and somcthingoF 
their assembly A, Segments of the finger pieces (6). H. Arrangement of assembled 
fingers and dtting of drums in the cut-out bases of thumb and the M 0 flted opposing 
fingers The dura! bases of the acrj-lic coated drums are shown. C, Front and back 
portions of the hand proper— j sets, showing the fitting of the finger drum and early 
stages of infitting the mechanism. D, Separate haK-esof the wrist casing 


color can be added to the external surface by 
painting with an acetone solution of appro- 
priate pigment. 

A disadvantage of acrylic is its smooth, 
hard, slippery surface, unsuited to the han- 
dling of small objects. To offset this, the 
contiguous surfaces of thumb and opposing 
fingers are cut out with a drill and the defect 
made up by in-fitting cushions of polyvinyl 
chloride (artificial rubber). Tliese pads are 
made concave on their inside, which increases 
the cushion effect. They are processed in 
place with acrylic gum. 

The separate pieces of the hand casing are 
fused together by a thin mix of acrylic or a 
special gum. Volar and dorsal halves are left 
separate until the mechanism is in-built. The 
in-building is facilitated by provision in the 
internal structure of the shell of appropriate 


platforms and projections for attaching the 
mechanism. 

The Intrinsic Mechanism 

Details of the intrinsic mechanism are 
represented in the “e.vpIoded’ ’ 

Figure 10. Mild steel case hardened, dura- 
lum in and brass are all used m 
anism, with a view always to the mos 
tU-e combination of lasting strong 
lightness. . . 

The essential principle consists of 
mission of the muscle pull by a 
stirrups and transmission rods to a , 
toggle system of levers. One atrach- 

cffects movement of the thumb > ‘q-L other 
ment to a drum in the thumb joint. ^ 

toggle similarly effects movement oftw 1 - 
inSx and mike fingers. Interccpt.ng i'’ 
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Fig. 10. Mechanical layout of cincplastic hand prosthesis, 
Heidelberg pattern. (Details concerning mechanism to.be 
obtained by writing authors.) 


transmission rods is a brake drum which serves 
a three-fold purpose: (i) it projects extensor 
and flexor muscle function, acting in converse 
ways to the common toggle system; {2) it has 
an equalizing effect on the difference in power 
between flexor and extensor muscles; (3) it 
acts as a locking device, so that a fixed grip 
can be maintained in any position without 
continued muscle effort. 

The chief features effecting this mechanical 
principle arc; 

1. Melal stirrups. Each stirrup forms a 
spring clip with the metal core of acrylic rods 
which are made to fit the muscle tunnels in the 
stump. 

2. Connecting rods. These are attached to 
the center of each stirrup and include hinges 
to give a universal movement. The flexor rod 
IS attached to the lower portion of the brake 
drum, but its effective pull is continued by the 
toggle system. The extensor rod is attached 
to the opposite diameter of the brake drum 
surface. 

It will be noted that by this arrangement, 
both flexor and extensor rods can produce 


their contrary effects on the common toggle 
system. 

j. The brake drum and locking device. This 
feature essentially consists of a drum turned 
to shape from dural rod (Figs. 1 1 and 7). Into 
the drum arc fitted friction or brake shoes 
which are brought into the locking position by 
a cam shaft operated by a lever, which passes 



Fig. II. The brake drum and locking device, and its 
location in the wTist casing. 
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rig 1 3. The general appearance and usefulness of the Heidelberg pattern forearm 
cineplastic prosthesis. 


through the wrist casing. The shoes are 
brought firmly against the inside of the drum 
to act like the brakes of a car. 

The operating lever is fitted with a tension 
spring arranged in an eccentric manner to hold 
the lever in either the locked or unlocked posi- 
tion. 

On the smooth surface of the drum the 
connecting rod from the flexor stirrup to the 
toggle system is intercepted by and runs freely 
on a screw which is placed as near as possible 
to the edge of the drum. With muscle con- 
traction to close the finger, the drum revolves 
with the pull of the flexor rod. Diametrically 
opposite on the drum, the extensor operating 
rod is attached by a screw to a slotted plate on 
the drum. This plate can be moved in or out 
from a central position, so altering the radius 
and increasing or decreasing the length of 
effective pull of the extensor rod. By this 


means, variation in the relative stre o 
the extensor muscle is catered for. T 
tively weaker pull of the extensor mu 
also assisted by an antagonizing spring, 
flexor connecting rod. fnrm 

4. The finger drums. The finger 
the mobile joints of 
fingers. Each consists of a 
drum with fitted ends and ^oate 
(Fig- o). Through the center of each ar - 
a core of duralumin tube serves R the 
To it is fixed the m^tal lever on 
toggles are attached, _ and it 
dates bearings at either end 
stainless steel pins forming 
drum. 

The Accessory Filings 

The wrist portion of jot lea”th« 

attached by duralumin bars (i) 


i 
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and/or metal cup' which must be made for each 
case to fit accurately to the end of the ampu- 
tation stump. It acts as a counter pressure 
point for the effective pull of the muscles 
through the intrinsic mechanism. (2) The 
bars further extend to a second attachment on 
one ring of a ball race situated at a level below 
the elbow region. 

By the ball race, some pronation and supi- 
nation movements are obtained. The other 
ring of the ball race is attached by elbow 
hinges to a well fitting but not tight molded 
armcuff. The cuff is trimmed and arranged so 
as not to embarrass the biceps muscle. The 
usual accessory body straps are attached as 
required. 


8 ounces’. This is much lighter than the dress 
arm normally supplied. 

5. The hand is durable and serviceable despite 
a highly esthetic and somewhat fragile 
appearance. These hands have given little 
trouble in our small series to personnel outside 
the manual laborer class. 

The chief disadvantage of the prosthesis is 
the limited effective range of the finger move- 
ment (only 1^ inch). This is dictated by the 
space available for the lever system. We 
consider this may be improved by modifying 
the lever system and using a “knuckle joint” 
or a “sliding plane” in the thumb system, if 
not in the opposing finger system as well. 

RESULTS 


THE MODIFIED HEIDELBERG PROSTHESIS FOR A 
SINGLE TUBE CINEPLASTY 


In these cases, only the flexor muscles arc 
used. All parts of the prosthesis pertinent to 
the extensor muscles are dispensed with. The 
opening of Ahe grip is effected by a spring . 
antagonizing the flexor rod in a position as 
indicated in Fig. 7. 

Considered advantages of the Heidelberg 
prosthesis are: 


1. A high standard of esthetic appearance. 
AU of the amputees so far supplied with these 
arms continue to wear them, and, when care- 
fully questioned, one of the chief reasons is 
that they “look well” (Fig. 12). To personnel 
jn a sedentary type business occupation, as 
most of our small series are, this is a good 
reason. Acrylic is not the ideal medium, but 
it does set a high standard in this regard for 
future materials and improvements. 

2. ^ The mechanical lever system is simple and 
efficient, and effects a good useful range of 
strong finger movement. 

The locking device permits of the pros- 
thesis being used in a passive manner. Long 
continuous gripping of objects— e.g. pen or 
knife— can be effected without continued 
muscle action. Metal clips on the common 
utensils are required to stabilize the grip by 
the nonresilient acrylic (Fig. 12). 

4 - Total weight of recently completed pros- 
theses with all accessory fittings is i pound 


Our experience of cineplastic amputations 
is confined to the forearm and that limited to 
12 cases. It is recognized that only by a large 
case series carefully controlled over a long 
period could any finite conclusion be made, 
but in view of the times and our early encour- 
agement, we consider such an interim state- 
^ment indicated, immature though it is. All 
patients fitted with a cineplastic prosthesis 
continue to wear them to date, and remain 
enthusiastic. That must be the ultimate 
judgment of their value. Kessler in America 
states that 60 per cent of the 264 cases con- 
tinue routine use of their prostheses. Jott- 
kowitz quotes 40 per cent of his 728 cases, 
while in the Saurbruch clinic, 60 per cent of 
304 cases are recorded as satisfied. 

Careful preselection of cases must be made 
the prime factor for the success of any cine- 
plastic procedure. No procedure would be 
more doomed to failure by any haphazard or 
mass application. All types of upper arm 
prostheses have their limitations— a cine- 
plastic is one of them. Some individuals may 
be of such mental caliber or vocation that they 
would be better without any prosthesis at all, 
Some may be better suited to a bucket with 
attachments; others may require only a cos- 
metic substitute, or may need and derive 
great benefit and help from a cineplastic 
prosthesis. 

A cineplastic prosthesis is not something 
automatic, but something of. which the 
wearer must learn the true use himself. Cine- 
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plasty is no proposition for a flabby person- 
ality. In the preselection of cases, the chief 
considerations arc: 

The individual, his altitude, and will. He 
must be fully informed of the implications of 
the procedure, and its limitations. The early 
e.xpectations of upper limb amputees are often 
too great. The salesmanship of a manufac- 
turer or town gossip may contribute to this 
mistake, which should never be allowed to 
continue for any lack of careful explanation. 
Sad realization of the gross inadequacy of an 
artificial arm when supplied as compared with 
that of his hopes, has— in the past — often led 
not only to its rejection, but to a deep-rooted 
prejudice for any appliance. An amputee can 
always escape in an unfortunate sense of honor 
to have lost an arm and to show it. 

Type oj work or vocation. Forearm cine- 
plasty is most satisfactory for a sedentary type 
occupation. It is of little use to the manual 
laborer for his work, but even he may value it 
in sedentary life and leisure. It is not incom- 
patible with the alternate use of other limbs 
and appliances on the same stump. 

The amputation stump. Prerequisites in this 
regard have been set out. There must be 
adequate length of forearm to permit a satis- 
factory cineplastic operation. \Vc have had 
no experience with upper arm cineplasty, but 
the prosthetic technical difficulties associated 
with it must range against its relative value- 


Site of amputation relative to dexterity. All 
right-handed amputees or their left-handd 
counterparts who arc missing on the same 
side, would be better considered for a cine- 
plasty than those missing on the opposite side. 
The bilateral amputee would seem always the 
strongest indication for cineplasty. 

CONCLUSION 

We believe with modern progress both in 
plastic operations and a better order of pros- 
thesis, that cineplastic procedures as described 
must have a wider application than we know 
of at present. 

It is hoped that our experiments and results 
might stimulate trial on a larger scale than our 
numbers, time and facilities might permit. 

There arc many c.x-servite personnel who 
have lost their right hands in the service of 
their country and their fellows, and their least 
dessert is the pan-ultimate that modern 
science and surgery can contribute to their 
re-construction. 
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THE EFFECT OF PULMONARY RESUSCITATIVE 
PROCEDURES UPON THE CIRCULATION AS 
DEMONSTRATED BY THE USE OF 
RADIOACTIVE SODIUM 

SAMUEL A. THOMPSON, M.D., F.A.C.S., EDITH H. QUIMBY, Sc.D., 
and BEVERLY C. SMITH, M.D., FJ\.C.S., New York, New York 


I N asphyxia, the object of all resuscitativc Very little emphasis has been placed upon 
procedures is to produce an adequate this aspect of resuscitative procedures, and no 
pulmonary ventilation. Negovski and definite study appears to have been made of it. 
his co-workers have recently added to Actually, until recently there has been no 
pulmonarj' ventilation, the intravascular in- satisfactory way of demonstrating whether or 
jection of oxygenated blood and glucose in not any given procedure could produce an 
their efforts at "revival” (i). The majority actual movement of the blood column. The 
of investigations in resuscitation have dealt, purpose of the present paper is to describe a 
with the degree and efficiency of the ventila- method for determining the relative effects of 
tion produced by the various methods. Such various types of pulmonary resuscitation upon 
ventilation occurs as a result of: (a) inflation the circulation, and to give some experimental 
of the lungs and return to the starting point; results obtained thereby. 

(b) deflation of the lungs and return to the This method consists essentially in intro- 
starting point; (c) alternate inflation and de- during a tracer substance into the vascular 
flation of the lungs. The procedures are clas- system of an animal immediately following 
sified as manual or mechanical, and are of va- death by asphyxiation and recording any 
rious degrees of efficiency. A measured and movement of this substance during the appli- 
constant amount of ventilation can be pro- cation of the resuscitative procedure. The 
duced only by mechanical means, controlled tracers which have been employed are radio- 
by either a constant volume or a constant active sodium, fluorescence, and oj^gen. This 
pressure. Large volumes or excessive pres- concerns the use of radioactive sodium only, 
sures may cause alveolar rupture and for this The use of artificially radioactive isotopes 
reason controlled pressures are safer than con- as tracers has become rather familiar in the 
trolled volumes. Only resuscitators with a field of experimental medicine in recent years, 
controlled pressure should be used. No control Sodium, used in the present study, is made 
or constancy exists with any manual method, radioactive by deuteron bombardment in the 
Pulmonary ventilation alone is insufficient cyclotron and then emits penetrating radia- 
to produce resuscitation, particularly when tions which can be detected by means of a 
circulation has stopped. Oxygenated blood in Geiger-Mueller counter. A small amount of 
the lungs is of no value unless it can be moved this material, in normal saline, injected into 
out and transported to the vital centers of the the circulatory system of the living animal, is 


nervous system. Such a movement of the 
blood does take place in certain methods of 


rapidly carried throughout the body; its pres- 
ence in any region can be demonstrated bv 


resuscitation, varying in rate and volume placing the counter against the surface of the 


with the method used. body at that part (s). In an animal whose 

r, ^ ...... r V. 1- circulation has ceased, such distribution rnulH 

from the Department of Thoracic Surgery, New ^otk Medi- _ . ,* .... COUIO 

College. Flower-Fifth Avenue Hospital, and from the Dc- not OCCUr. A COUntCT placed OVer the bodv at 
wrtments of Radiology and Surgery. College of Physicians and n nlnre distant from the site of inf*..-*;^ -Y , , 


Wftments of Radiology and Surgery, College of Physicians and 
of Columbia University, with the aid of a grant from 
iheLilla Babbitt Hyde Foundation 


a place distant from the site of injection would 
register only a small background count due- 
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Chart I Xo. i. Heparin, intravenous sodium, double ac* 
tion resuscitator; 2, heparin, intraveetous sodium, 
double action resuscitator; No. 3, heparin, intra-arterial 
sodium, double action resuscitator; No. 4, no heparin, in- 
travenous sodium, double action resuscitator; No. /, he- 
parin, intravenous sodium, suction only; No. 6, heparin, in- 
travenous sodium, pressure only; No. 7, control, heparin, 
intravenous sodium, no resuscitator. 

to the presence of the sodium in the distant 
region. As long as the radioactive material re- 
mained essentially at this position, the count 
would remain the same. If, however, any 
movement of the blood in the veins and 
arteries could be brought about by a resus- 
citative procedure, the radioactive sodium 
would also be moved, and any appreciable 
shift toward the counter would be demon- 
strated by an increase in the counting rate. 

TECHNIQUE 

Dogs 14 to 20 kilograms in weight were 
used, the following procedure being carried 
out: The animal was anesthetized with intra- 
venous or intraperitoneal nembutal. An endo- 
tracheal tube with occlusion cuff was then 
inserted and the cuff inflated to make the tube 
leak -proof. To prevent intravascular clotting 
of the blood, 2 to 5 cubic centimeters of 


heparin were injected intravenously. Appror- 
inmtely 5 minutes after the injection of hep- 
arin the endotracheal tube was completely 
clamped off, and the animal allowed to suc- 
cumb to obstructive asphyxia. Cardiac cessa- 
tion and death according to clinical evidence 
took place about 8 to 10 minutes after the 
tube was clamped. However, in order to in- 
sure complete death with no subsequent 
cardiac activity, the tube remained clamped 
for an additional 20 to 30 minutes. The 
animal was placed on an inclined plane, mth 
the head elevated about 20 degrees, to coun- 
teract any possible effect of gravity in causing 
diffusion of the tracer substance toward the 
heart. 


At the end of this time about 2 cubic centi- 
meters of normal saline, containing 50 to 60 
microcuries of radioactive sodium were in- 
jected into a femoral vein or artery, The 
Geiger-Muellcr counter was placed against 
the neck of the dog, in proximity to the 
carotid artery, and the resuscitative proce- 
dure started and carried on for 40 W 
minutes.* During this period, starting at the 
Instant of injection of the radiosodium, the 
counts per minute registered by the c^^ter 
against the neck were recorded. These 
counts were plotted on a curve showing any 
change in counting rate with time after the 
start of resuscitation (Chart i). 

After the mechanical procedure had been 
carried on for this period, and the effect was 
evident, the resuscitator and counting were 
stopped and 5 cubic centimeter blood samp es 
taken from the femoral vein and artery on e 
opposite side from that injected, the right an 
left side of the heart, the jugular vein, and one 
carotid artery. Careful measurements J; 
made of the amount of radioactive sodium 
contained per cubic centimeter of eac 
these samples (Tables I and II)- 

Experiments were carried out with var 
possible combinations of conditions. 

Intravenous sodium with (a) „ 

flation and deflation of the lungs, ( ) 1 
and release; (c) deflation in- 

Intra-artcrial sodium with (a) a 


flation and deflation. iiumtirso’ 

•The resuicititOD usrd positive 0 * mereury Tlif 

mercury, negstive pressure of minus o m 
Tit* set at l6 to ao per minute 
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TABLE I.-RADIOSODIUM CONTENT OF DOGS’ BLOODS 


tTperiment 

Weight of 
dog kgm 

Type of resuscitative procedure and 
site of injection 

Assumed blood 
volume 

c. c. (1/7 weight) 

Microcuries 

radiosodium 

injected 

Microcuries per 

uniformly 

distributed* 


to s 

j Intravenous sodium 

1 Heparin 

1 Double action respirator 

J70O 

SO 

0 oiS 

* 

187 

1 Intravenous sodium 
llepsrin 

Double action respirator 

*670 

so 

0 019 

3 

l6.t 

Intra-arterial sodium 

Heparin 

Double action respirator 

rjoo 

so 

0011 


ao 3 

Intravenous sodium 

No heparin 

Double action respirator 

t<37o 

60 

oow 

5 

165 

Intravenous sodium 

Heparin 

Suction only 

*360 

60 

0 OJS 


,.o 

Intravenous sodium 

Heparin 

Pressure only 

ttio 

so 

oort 

7 

n.8 

Intravenous sodium 

Heparin 

No respirator 

«d70 

SO 

oors 


*Actually Mm« of the aotllum would have passed into the estravascular OumI. m this value is prnlably somewhat hljth. 


Controls, with intravenous sodium with 

(a) heparin with no resuscitative procedure; 

(b) alternate inflation and deflation with no 
heparin. 

RESULTS AND DISCUSSION 

A heparinized animal recently succumbed 
to obstructive asphyxia provides an ideal 
subject for observing the effect of any given 
resuscitative procedure upon the circulation, 
pro\'ided a tracer can be introduced into the 
blood so that its movement can be followed. 
Any such movement would depend on the 
fact that the mechanical inflation and defla- 
tion of the lungs produce a regular filling and 


emptying of the pulmonary capillaries and a 
regular alternation in pressure upon the heart 
and great vessels of the mediastinum. Since 
the valves of the heart and veins prevent a 
back flow of blood, any movement of the cir- 
culation must be in one direction, and if of 
sufficient rate and volume would complete the 
circuit from left heart to artery, to capillary, 
to vein to right heart, to lungs, and thence 
back to left heart again. Such movement of 
blood containing radioactive sodium could 
be detected by the Geiger-Mueller counter, 
its rate rccor<led, and some idea obtained of 
its volume. 


table il— radiosodium content of blood samples, in percentage of content for 

UNIFORM MIXING OF ENTIRE ADMINISTERED AMOUNT 


Eiperiment 

Opposite 

femoral 

Opposite 

femoral 

Carotid 

artery 

Juinilar 

Right auricular 
appendix 

Left auricular 
appendix 

* 

17 

aS 

J2 

rr 

2* 

33 


63 

41 

*3 

21 

57 

58 

J 

SO 

0 

SO 

14 

SO 

SO 

4* 







S 

16 

80 

16 

ISO 

160 

,, 

6 

38 

sio 

0 

0 

33 

33 

— ? 

Trace 

Trace 

0 

0 

0 

0 


■''0 samplts coold be taken from this dog having no hfpatia 



39° SURGERY, GYNECOLOGY AND OBSTETRICS 

The experimental data for 7 dogs arc shown amount is what would be expected in a ihing 
in Chart Animal 7, the control with no dog, when mixing through the blood was com- 
rcsuscitative procedure but with heparin and pleted, before diffusion into the extravascular 
radioactive sodium, showed no increase in fluid had proceeded to any significant 
count at the neck during 40 minutes. This In none of the asph^ociated dogs was this dis- 
demonstrates that there is no significant mo- tribution approached, 
tion of the sodium due to diffusion or any Certain suggestions may be advanced to 
other process occurring when no rcsuscitator explain the results in the various animals, but 
is employed. In animal 4, the control having it must be recognized that these are tentative 
no heparin, the count rose only very slightly, and could be confirmed only by repeating 
On postmortem examination a large dot vuas each test on several dogs of essenti^y the 
found in the abdominal inferior vena cava, same weight. For instance, in animal 3, hav* 
which would have prevented any further ing intra-arterial sodium, apparently the pro- 
passage of radioactive sodium beyond this cedure was not carried on long enough for the 
point. With all of the other animals, after a material to travel through the capillaries of 
short period the count began to increase, and the injected leg to the veins, to the heart, to 
continued to rise as long as it was followed, up the artery of the opposite leg, and through the 
to an hour. In all except animal 2, there was capillary system of the opposite leg to the 
a delay of 15 to 20 minutes before definite vein, for no active material rvas found at that 

change was evident; this one animal showed site. Similarly it was lorv in the jugular wn. 
an immediate rise and went much higher than However, the variations in values in all the 
any other. The reason for this is not evident; examinations indicate that the mixing of the 
there seemed to be no doubt that the dog was radiosodium in the blood is far from uniform, 
dead, although an extremely weak heart ac* as would be expected with this type of forced 
tion would account for the finding. circulation. The actual radiosodmm con- 

With the exception of animals i and 2, tents of the blood samples may not have much 

each one was subjected to a different proce* significance. The important thing is that 
dure from all the others, so that there is no grossly, with the counter, gener^ raovement 
data as to possible variations among animals in the circulation can be observed.^ 
treated in any one particular manner. Hence From these experiments it is quite evvaen 
it is not possible to put much stress on the that in a dead animal the mechani^ inha 1 n 
numerical differences in the results. How- or deflation of the lungs or a combination 0 
ever, the two dogs in. which alternate inflation both produces a movement of the bloo 
and deflation were employed (animals i and sufficient magnitude^ to circulate it over 

2) and the one having deflation and release entire body, inaconlmuousdirectionirom^ 
(animal 5) showed values definitely higher to heart, to lungs, toheart, to ar^_ry,ocP 

than the others. The one having inflation and lary, and back to vein again. ^ ,] 

release (animal 6) came up more slowly, as rate and the volumeof this circulation 
did the one in which the injection was intra- below that in the living animal, 1 is, 
arterial (animal 3). This latter was to be theless, definite. WTiether it is a resu 
expected, since the material would have to be alternate filling and emptying 0 -^gg^ure 
moved first through the capillaries and then nary capillaries or of alternation 1 
into the veins before it could start toward upon the heart and great vesse ^ . v 

the heart. bination of both, is not yet , --ns to 

The radiosodium contents of the blood That it is possible by mec am 
specimens from the various dogs are given in circulate the blood m an anuna 
Table I, with other pertinent data. It Is has stopped beating would see 
assumed that the blood is 7 per cent of the siderable clinical value. Intra- 

body weight, and microcuries per cubic centi- to be circulated it after death, 

meter are calculated for uniform distribution vascular clotting P of recov- 

throughout the circulatory system. Tliis and when this occurs the p 
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cr>* is terminated. Therefore the use of hep- 
arin intravenously as an active part of resus- 
citation is indicated. If, in resuscitation, 
heparin is given intravenously before the heart 
has stopped beating, thus preventing clotting, 
the time of possible revival is prolonged. 
Since the greatest amount of circulatory 
movement was found with alternating positi\*e 
inflation and negative deflation of the lungs, 
this should be the method of choice. This can 
be done only by mechanical means; it is 
therefore e%'ident that mechanical double ac- 
tion respirators are of the greatest value. 

Because of the small number of experi- 
ments, no definite numerical conclusions can 
be drawn from these results. However, move- 
ment of the blood in a dead heparinized ani- 
mal has definitely been shown to occur under 
the action of mechanical respirators. The re- 
sults have been qualitatively corroborated by 
other e.Tperiments (to be reported later) In 
which fluorescence and oxygen have been used 
as tracer substances. Quantitative results 
are more readily obtained by use of a radio- 
active tracer. 

SUMMARY AND CONCLUSIONS 

A method of determining the effect of pul- 
monary resuscitative procedures on the circu- 


lation by the use of radioacti\T sodium has 
l>een dcscrilxid. By this method it has been 
possible to demonstrate that alternate me- 
chanical inflation and deflation of the lungs, 
Of cither operation alone, produce a mo\Tmcnl 
of the blood within the vascular sj'stcm. 
This movement is sufficient in the dead but 
heparinized animal to circulate some of the 
blood tliroughout the entire body. Mechan- 
ical resuscitators, using alternating positive 
and negative pressures, produce the greatest 
circulation. As soon as postmortem clotting 
occurs, little or no motion of the blood can be 
brought about by resuscitative procedures. 
WTiqn intravenous heparin is used to prevent 
this clotting, the period during which blood 
can be moved is greatly prolonged. Tor this 
reason tlie use of intravenous heparin seems 
indicated in resuscitation, as a definite means 
of prolonging the possible recovery time of the 
asphyxiated patient. 
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b c d e £ 

Fig. 1- 


Fig. I. Case 3, H. W a, b. c, A large defect in the 
upper tibia filled with lipiodol. From this cavity 
Staphylococcus aureus and Bacillus proteus were 
cultured. At one sitting the cavity was cleaned out 
and filled with cancellous bone chips, d, e, f , The same 
case 4 months later with the cavity consolidated 
and the wound healed. The patient has 90 degrees 
of knee movement. The apparent sinus in f is only 
a retraction of the scar at this point. 

Hg. 2. Three examples of traumatic osteomyelitis 
with cavity formation which came to amputation 
after World War I. 

Fig. 3, Case 6, J. C. Gunshot wound of tibia, a, 
b, c, Show the condition on admission. The sinus was 
infected w ith hemolytic Staphylococcus aureus, and 
Aerobacter aerogenes. Note the ununited fracture 
of tibia, and the sequestra. The fracture was united 
in i months, f, The cqpdition of the wound at the 
first change of plaster, d, e, g, Final result. 



Fig. 2. 



a b c d e f g 

Fig 3 


linear fractures were present in relation to a was solid enough for weight bearing after 75^ 
defect and united rapidly after grafting. Two months, and the patient has been on full ac- 
of these in the tibia were united in 2 months tivities for 5 months. The other case (Fig. 4, 
(Figs. 3, a, b, c, d, e, f, g). In two instances a, b, c, d) is solid at 6 months with obliteration 
complete defects were present. One of these of the defect. 
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a b a b 

Fig. 6. I“!g. 7. 


Fig. 6. F. D. a, A defect of the upper tibia involving the knee joint, infected 'Nith 
Bacillus proteus. A one stage sequestrectomy and arthrodesis with insertion of can- 
cellous bone grafts was done, b. The knee was soundly arthrodesed 4 months later. 

Fig. 7. Case 2, J. Me. a, An abscess of the upper tibia from a blood-borne infec- 
tion in childhood. A sinus was present infected with Staphylococcus aureus, b, Three 
months after filling the defect with cancellous bone. There has been no recurrence of 
infection 14 months later. 


with chips and penicillin powder held together 
with coagulated autogeneous plasma. One 
to 2 cubic centimeters of .02 per cent sterile 
agar is added as a coagulant. This produces a 
vehicle of jelly-like consistency fixing the sul- 
fathiazole and penicillin to the fragments. 
The time of absorption of the penicillin and 
sulfathiazole is prolonged and the plasma pro- 
duces more concentrated nourishment for the 
grafts than blood clot. The skin defect is then 
closed. If more than a simple plastic pro- 
cedure is necessary, the operation is com- 
pleted by a plastic surgeon. The limb is en- 
closed in a plaster-of-Paris cast, which is not 
changed for 3 weeks. Soft tissue immobiliza- 
tion is important for healing and the limb 
must be immobilized until the grafts are con- 
solidated. 

This report is necessarily a preliminary one, 
as the series covers just over a year and many 
of the cases have been done in the past few 
months. The final fate of the grafts will have 
to be evaluated, but to date they have formed 
good bone with no evidence of absorption 
with use. 

Site of defect The tibia was involved in 
29 cases, the femur in 12, the os calcis in 3, 
the humerus in 6, the carpus in 2. 

In all 52 cases infection was present at the 
t>me of operation. Preliminary sequestrec- 


tomy was done by us in 6 of these, and many 
had had a previous sequestrectomy which had 
not been successful, as sequestra still re- 
mained. Three plates, a screw, wire, and 
numerous foreign bodies were also removed. 
Sequestrectomy was not done as a separate 
operation unless the patient was being 
anesthetized for a preliminary plastic pro- 
cedure and the defect was readily accessible. 
In bones clothed by muscle, the extra opera- 



fected with Staphylococcus aureus, diphtheroid and Bacil- 
lus proteus. A caterpillar graft was completely lost, but 
did not affect the take of the cancellous bone grafts as 
shown in, b. 
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rig 12. Case g, A. M. Gunshot wound «if the left tibia 
with a large sinus and sequestra, a, d, b, e, The extent of 
the cavity after sequestrectomy took vdacc. c, (, Final 


consolidation of the cavity with the wound healed. There 
was a partial loss of the split skin graft over the donor 
area. 


incident, and there were no symptoms, and ' 

the cavities were obliterated (Fig. 7, a, bh Bacillus'coli. 


BACTERIOLOGY 

In 21 instances, the infection was a mixed 
one. Penicillin was given to all patients rou- 
tinely, despite the presence of penicillin-re- 
sistant oTganlsnis. Bacteriology in 10 cases 
was incomplete— either no growth was re- 
ported or no report was found. Tlic organisms 
in their frequencies were: 


Staphylococcus aureus 17 

Bacillus proteus . ■ 1 1 

Diphtheroid bacillus 7 

PTOcyaneus (Pseudomonas) 7 

liemolytlc streptococcus 3 

Nonhemolytic streptococcus 3 

Escherichia 3 

Staphylococcus albus 2 


.\erobacter aerogenes 2 


In the 4 failures the organisms found were: 
In case 14, the Staphylococcus aureus (re- 
sistant to 30 units penicillin per 100 c.c.); in 
case 19 the Bacillus proteus and a clostridium; 
in case 29 the Staphylococcus aureus, aero- 
bacter, pseudomonas, and Bacillus proteus; in 
case 51 the Bacillus proteus. 

In these 4 cases, organisms resistant to 
penicillin were present and were undoubtedly 
a factor in the failure. In 3 of these further 
sequestra have been demonstrated, probably 
due to the interference with the blood supply 
of relatively avascular bone, plus continuing 
infection. The other failure was in a cavity 
surrounded by very sclerotic bone. The chip 



Fig. 13. Case 10, A. H. Comjwund fracture of tibia by a V-2 bomb. Patient was 
admitted with a sinus and sequestra, as shown In a, b. d. The wound healc<l at 
the first change of plaster, c. The cavity obliterated 3 months after sequestrectomy 
with cancellous bone grafting, e. Is a roentgenogram ii months after cancellous 
bone grafts. Note the excellent quality of the bone with a new cortex formation. 
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OUTLET PELVIMETRY 

A Commentary, and the Presentation of a Pelvimeter for Measuring the 
“Symphysis and Sacral Biparietal Distance" 

HERBERT THOMS, M.D., Xew Haven, Connecticut 


T he measurement of pelvic outlet 
diameters has always presented cer- 
tain difficulties, whetlier the attempt 
to determine these dimensions has 
been by manual or roentgenological means. 
In the former case, because of a lack of definite 
palpable end points for the intertuberal or 
transverse diameter, the estimation of this 
dimension may be quite variable in the same 
individual even when measured bj' e.\peri- 
enced observers. Roentgenologic methods 
for depicting the pubic arch have not proved 
very satisfactory because of distortion dif- 
ficulties. Lateral pelvic views, nevertheless, 
are very useful in determining anteroposterior 
diameters and relationships. However, im- 
portant morphological data can be obtained 

From the Department of Obstetrics and Cynecologj*. Yale 
Iniversity School of Medicine. 



of pelvic inlet diameters as 
n tn Figure 8. (Correction scale at top.) 


by either method, manual methods being 
particularly valuable in determining the shape 
and general size of the pubic arch. 

The pelvic outlet in relation to labor 
presents a mechanism which it is useful to 
consider. With a normally shaped pubic arch 
with adequate capacity the head c.xtends 
with the occiput in close contact with the sub- 
pubic angle. The arc described by tlic ex- 
tending sinciput is minimal under tliese 
circumstances and the likelihood of perineal 
damage is also minimal (Figs. 3 and 4). 

However, wlien tlie subpubic angle is nar- 
row and the capacity of tlie arch is thereby 
lessened, the head as a whole is forced back- 
ward, the biparietal diameter engaging the 
Ischiopubic rami; the arc of the extending 
sinciput is lengthened, and the liability of 
soft tissue damage thereby increased. It is 
obvious, therefore, from the mechanics of 



rig. a. {..atcnil roentgenogram u.um 
Figure 9. (Conation sc.ile at Fide) 




399 




401 


OUTLET PELVUIETRV 


'•»-'A^ ''tA .. ■ 0 

. 






A lleropos*',"?! Sk'.'^’ d""-'*" MgM»' bip»<'«‘“' ‘'''®“”“' 

»■ Thc.P''* c eu’SS"^™''- Wlcnrec- 

ttesympLys>-^S”&t using 


> s. Tbc pew. 

„,„d ttesymg>y;i;^S”&t using 

iSiSimtMi 


iggfiH 

i“ Sfie'ent! the sub^ “^b^y tbout -5 the pubic r.mi 


;LwrandattempmgW^^^^^ L“^hdr media' aspect- 


issSsSlH: S!f 5 St?SS-f 

5 =sx|=r^-r 3 

S|S?^SE| 


i\t\e 5 previously . _pter, I »ud my^‘ *.„een the rami, a. ^^n^physis as i 

iSlif iiiillgts 


is=§sS^““ ^Issssas 

iny method so great importance prove usdu j-^tance irom the \oy. ^ 

[Jlhermote^isnoto tree ^ i,, the ^'^^Sparietal fan be 

intotubetous d'atueter, an there sec^ «n be deternune<l sa‘ wie survey- This 

ren be more accurately -uea (^itubereus. ca the geueta P 

tobeUttlepointmmeasunng „I 

tl^rs roentgenological u 


402 




EDITORIAL 


SURGERY 

Gynecology and Obstetrics 

Frankun H. Martin 
Founder and Managing Editor 

190S-1935 


Loyal Davis, Editor in Chief 
Associate Editors 

SuiiNER L. Koai MiaiAEL L. Mason 

M. E. Spencer, Assistant Editor 

Donald C. Baltodr, Associate, Editorial Staff 


SEPTEMBER, 1946 


THE ABSORBABLE 
HEMOSTATIC AGENTS 

T he absorbable hemostatic agents 
which have been recently developed, 
such as fibrin foam, oxidized cellu- 
lose (cellulosic acid), and gelatin sponge, 
represent a helpful contribution to the tech- 
nique of surgery. Until these materials be- 
came available, muscle had been used as a 
hemostatic agent by the neurosurgeons since 
Us introduction by Cushing in iqri. Most of 
the clinical experience with these new hemo- 
static agents, especially the fibrin foam and 
gelatin sponge, has been in neurosurgery. 
These reports have stimulated an interest in 
utilizing these materials to meet the varied 
problems of hemostasis in general surgery. 
Enough data are now available and more will 
soon be published which establish the useful- 
ness of these agents in the broad field of 
surgery. 

The fundamental mechanism involved in 
the use of the hemostatic agents is to hasten 


the formation of a clot and give structural 
support to the clot. This permits control of 
hemorrhage of a greater magnitude than could 
be expected from the normal protective mech- 
anism — the physiological process of the clot- 
ting of blood. In using hemostatic agents one 
is merely enhancing the value of a protective 
mechanism of the body. 

The particular field of usefulness of the he- 
mostatic agents is in the control of hemorrhage 
where ligature or suture is not adequate or 
feasible. There is no place for controversy over 
the matter of using these materials in lieu of 
ligature or suture in the ordinary routine tech- 
nique of surgery. 

In dissecting away scar tissue, freeing ad- 
hesions, or in mobilizing large flaps one may 
have a continuously oozing surface which may 
be difficult to control except by these agents. 
In the first aid treatment of hemorrhage from 
surface wounds, especially from large veins, 
these materials should be very helpful as a 
temporary expedient until the patient can be 
cared for in an adequately equipped operating 
room. In hemorrhage from parenchymatous 
organs, such as in wounds or resections of the 
liver, there is a place for better hemostasis 
than can be obtained by ligature or suture 
alone. This is also true for the bleeding from 
the under surface of the liver after cholecys- 
tectomy. 

One may encounter a sudden venous hem- 
orrhage during the course of an operative pro- 
cedure, such as in the mobilization of an organ 
or tumor, where the bleeding point cannot be 
identified for application of a hemostat be- 
cause of the massive bleeding or the inade- 
quacy of the exposure. In such trying situa- 
tions the hemostatic agents offer an alterna- 
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live to the blind application of hemostats 
which may damage adjacent vital structures 
or fail to prevent exsanguination. It has been 
customary in the past to resort to large gauze 
packs in an attempt to control such bleeding. 
When these packs are subsequently removed 
one may again encounter hemorrhage. In 
using the absorbable hemostatic materials one 
does not have to contend with this problem. 

In operations on the bile ducts or in resec- 
tions of the pancreas one may open the portal 
vein. If vein suture is not feasible the only al- 
ternative is ligation, which of course is most 
undesirable. In such circumstances, as well 
as in injury to other veins which one may 
not choose to ligate and where vein suture 
may not be feasible, the hemostatic agents 
may offer an alternative which may prove 
most helpful. In an experimental study one 
of these agents has been used to control hem- 
orrhage from the vena cava of animals by the 
application of a “patch” such as is used by the 
neurosurgeons in dealing with hemorrhage 
from the dural sinuses. It is desirable in this 
‘‘patch” technique on veins to cover the hemo- 
static agent with a layer of tissue such as the 
peritoneum or pleura to prevent dislodgment 
even though the “patch” may become quite 
firmly adherent to the vein within twenty to 
thirty minutes. If vein suture is feasible in an 
injury to a large vein there is also a place for 
the hemostatic agents as a secondary line of 
defense against leakage and hematoma for- 
mation. 

Only a few of the situations where the ab- 
sorbable hemostatic agents may be helpful 
have been outlined. The entire field of sur- 
gery abounds with problems which may be 
aided by these materials. For example, ex- 
perimental studies are being conducted to 
ascertain their usefulness in the control of 
hemorrhage from the heart and the aorta 
where they may possibly have some value. 


The several hemostatic agents have differ- 
ent physical properties and some variation in 
the rate of absorption. The fibrin foam and 
the gelatin sponge are similar in that they are 
a spongy material. The oxidized cellulose has 
the texture of ordinary gauze or cotton. In 
the dry state the fibrin foam is brittle and eas- 
ily fragmented, whereas the gelatin sponge 
can be compressed by the fingers into a pliable 
sheet. The fibrin foam may be slightly stronger 
than the gelatin sponge when moistened. 
Under favorable conditions the fibrin foam or 
the gelatin sponge undergo absorption within 
about four to five weeks. The oxidized cellu- 


lose is absorbed mope rapidly. In the presence 
of infection the gelatin sponge may become 
liquefied and disappear within a few days to a 
week. When oxidized cellulose comes in con- 
tact with blood it turns brown and then black. 
Fibrin foam or gelatin sponge take on a pink 
or red color when blood is taken up by the 
myriads of interstices. 

There is as yet relatively little information 
to guide one in the selection of the agent best 
suited to a particular hemostasis problem in 
general surgery. As more clinical and experi- 
mental data become available it may be pos- 
sible to work out a recommendation to cover 
the various situations in which one hemostatic 
agent may have more value than another. 

There will undoubtedly be other absorbable 
hemostatic agents developed which may 
properties that will be more useful for some o 
the hemostasis problems than the materia 
now available. There is a place for a toug e 
and stronger spongy material as well asa p a 
for a more rapidly absorbed spongy ° ^ 
material, and possibly a more slowly absort^ 
material than is now at hand. This 
the point that some official supervision ^ 
be given to the manutacttire of the 
agents so that standardtotion of 
properties and sterility controls can be 
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lished. It would be appropriate for a committee 
of the American College of Surgeons to make 
some recommendation on this. 

Technical points which can best be de- 
scribed as “know how” but which cannot be 
easily put into words or diagrams, are essential 
for the successful use of these materials. One 
must gain some personal experience in han- 
dling these agents before attempting to use 
them for the control of a severe hemorrhage. 
The most important general feature of the 
technique of applying these materials is to 
pernut fresh blood to soak into them and then 
apply firm even pressure over the bleeding 
area for from three to five minutes or longer, 
depending on the magnitude of the hemor- 
rhage and the structure from which it comes. 
In some instances the hemorrhage may be 
controlled in less than a minute. 

Thrombin solution has been used with these 
hemostatic substances to hasten the clot for- 
mation. Those who have used the fibrin foam 
and the gelatin sponge recommend soaking 
these agents in the thrombin solution before 
applying to the bleeding area. Some have 
used thrombin solution for soaking the oxi- 
dized gauze before use. According to one who 
has had the widest experience uith oxidized 
cellulose the thrombin is not necessary or even 
desirable, as the best hemostatic effect is ob- 
tained by applying the material in the dry 
state. This is apparently due to the slightly 
acid reaction of the oxidized cellulose. Throm- 
bin has been found to be ineffective in an acid 
medium. If one uses an alkaline solution for 
the sake of the activity of the thrombin, the 
particular hemostatic action of the cellulose 
which is a property of the acidity of the ma- 
terial is thereby negated. Some recent exper- 
imental work with gelatin sponge has demon- 
strated that it has excellent hemostatic prop- 
erties per se. It may be used by soaking only 
in a physiological saline solution, and then ex- 


pressing the excess saline. It may also be used 
in the dry state if it is first compressed in the 
fingers until it becomes pliable. If there is any 
defect in the normal clotting mechanism, such 
as a deficiency in prothrombin or platelets, it 
would be necessary to use a thrombin solution. 
In spite of this evidence on the hemostatic 
properties of the sponge without thrombin, it 
would probably be preferable to continue us- 
ing the thrombin solution with gelatin sponge 
until further studies clarify the effectiveness 
of the thrombin in the hemostatic action of 
these materials. 

When pressure is applied to these hemo- 
static agents after they have been saturated 
with fresh blood there is a tendency for the 
spongy material to adhere to the tissues to 
which it is applied, thus sealing off the hem- 
orrhage. If the blood clots in the spongy ma- 
terial before the pressure is evenly applied or 
if a hematoma develops under the material it 
does not tend to adhere firmly and the bleed- 
ing may not be controlled. Under such cir- 
cumstances it is better to try a fresh sponge 
and attempt to get more even pressure over 
the bleeding area. 

The one most important limitation to these 
absorbable hemostatic agents is that one 
should not expect to put large amounts of 
these materials into wounds, especially if there 
is contanunation or infection present, vrithout 
having some undesirable sequels. When any 
new substance is used in surgery there are 
bound to be misuses which may reflect un- 
favorably on the material. The fundamental 
principle of minimizing the amount of foreign 
material in a wound applies to the hemostatic 
agents as well as to anything else. Therefore 
it is important to minimize the amount of 
hemostatic agent used and especially to em- 
ploy as thin a layer of the agent as is com- 
patible with obtaining satisfactory hemo- 
stasis. Where there is a massive hemorrhage 



4o6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


which might otherwise be fatal, the amount 
of material used is of course a minor consider- 
ation. When there is trivial bleeding which 
might cause an undesirable but not neces- 
sarily fatal hematoma, then one must weigh 
the problem of the disadvantages of a foreign 
material against the disadvantages of a hema- 
toma. 

The hemostatic agents are still in an experi- 
mental stage of development and dinical use. 
However, they are destined to have an im- 
portant place in the armamentarium of the 
general surgeon as they have had for the 
neurosurgeon, and will necessarily constitute 


some part of the training program of the sur- 
geon, the technical importance of which may 
be second only to the selection and use of liga- 
tures and sutures. 

The judicious use of the absorbable hemo- 
static agents will make for a greater degree of 
safety by minimizing blood loss in operative 
surgery, and furthermore may contribute toa 
widening of the scope of surgery, espedallyin 
the operative attack on malignant tupors in 
which the results being currently obtained by 
the accepted operative procedures on some 
organs leave much to be desired. 

Huger Perry Je-vkins. 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he excellent monograph Diseases of the Adre- 
nals^ by Louis J. Soffer reviews completely the 
physiology and diseases of the adrenals. The 
chemical and mechanical techniques used in the di- 
agnosis of adrenal disease, the recent methods used 
in studying the physiology of the glands, and the 
relation to other glands are discussed. 

A detailed study is made of Addison’s disease and 
of its treatment. The preoperative and postopera- 
tive treatment of surgical complications in Addison’s 
disease are discussed. While pregnancy is strongly 
contraindicated in Addison’s disease, the interrup- 
tion of it is condemned as less safe than the attempt 
to carry it to termination. Advice is given for man- 
agement. 

The unusual sensitiveness of patients with Addi- 
son's disease to morphine, codeine, paraldehyde, 
bromides, barbiturates, insulin, thyroid extract, and 
thyroxin is emphasized, Epinephrine, sulfonamides, 
and penicillin may be used as in other patients. 

An interesting paragraph is the summary of the 
experimental treatment of Addison’s disease by 
transplantation of adrenal tissue. This should give 
successful results with improvements in transplan- 
tation technique, and would seem to be the ideal re- 
placement therapy of the future. 

The adrenogenital syndrome is also presented 
with critical discussion of virilism, Cushing’s syn- 
drome, adrenal cortical byperfilasia, and adrenal 
cortical tumors. The therapeutic measures include 
the use of various homones, irradiation therapy to 
the pituitary and adrenals, and surgery. 

The medullary and other extracortical adrenal 
tumors, especially the pheochromocytoma arc ade- 
quately discussed in this monograph, and the pre- 
operative and postoperative treatment of the vari- 
ous types of tumors are clearly outlined. 

It is a well written, concise, and practical book 
with an exceptionally complete bibliography. It can 
be recommended to clinicians and all those interested 
in the physiology of the adrenals. 

Arthur J. Atkinson. 


TN four hundred odd pages, illustrated by seventy- 
two well chosen plates, Guthrie’s A History of Me- 
dicine^ covers the history of medicine in a distinctly 
mtercsting fashion. The volume is well documented 


, 'tijseASEsoFTHEAoievAis. By Softer, M.D. FhiUdetpMs, 

*•** s ftblRer, 1946, 

•“‘'tosy or Medicini. By Douglas Guthrie. M.D , FRC.S. 
h f 'It S E. With an Introduction by Samuel C. Harvey, M.D , 
r.SCS. Philadelphia, London, Nlontreal J U I.ippincotl Co, 1946. 


with footnotes and a short list of authoritative 
publications follow each chapter. An appendix, con- 
taining a classified bibliography of medical history 
with a short evaluation of the more important ones, 
and a good index are included. Slightly more than 
half of the volume is devoted to the period ending 
with the i8th century. The 19th and 20th centuries 
are' complete except that the author has chosen to 
leave for the evaluation of future historians the most 
recent advances in medicine and the work of those 
leaders who are still among the living. 

While less exhaustive than Garrison’s Introduction 
to Medical History, this volume has succeeded in 
combining broad philosophical discussion with brief 
biographical sketches in such a skillful manner as to 
encourage continuous reading. For the purpose of 
introducing the medical student to the study of 
medical history and for reviving the interest of the 
busy doctor in the fascinating story of medical prog- 
ress, this volume Is highly recommended. The ex- 
perience of reviewing it has been a wholly enjoyable 
one. Thostas C. Douglass. 


T he second edition of Clinical Electrocardio- 
graph^ by Scherf and Boyd is, as pointed out by 
the authors, primarily for the advanced student of 
electrocardiography and not for the beginner. It is 
well printed and there are only a few typographical 
errors. The electrocardiograms used as illustrations 
are numerous and for the most part satisfactory. 
Much of the text is used in discussing and explaining 
these cardiograms. 

The authors adhere fairly well to the terminology 
recommended by the American Heart Association. 
They consider many clinical and controversial sub- 
jects and their approach to these subjects is stimu- 
lating. The discussion on interference dissociation 
and parasystole is well written. It would seem that 
more space could have been given to the subject of 
precordial leads and to coronary occlusion. The 
author’s remarks regarding the changes incident to 
hypo-ovarianism will probably be challenged by 
some authorities. 

This 259 page book is a definite contribution 
to the literature on this subject. It is to be rec- 
ommended for the reference library of all physi- 
cians interested in electrocardiography. 

John A. Mart. 


•CuvicAi ELECtsocAiDfOGRAPiTY. By David Scherf, JI D . 
F.A C.P., and Linn J. Boyd, M.D , F.A.C.P. jod fd. New York: J, li. 
lippiDcott Co , 1946. 
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CORRESPONDENCE 


THE HU FACTOR— SEROLOGIC BACK- 
GROUND AND CLINICAL APPLICATION. 

— A Correction. 

Tothf Editor: In the pajier concerning the Rh Fac- 
tor appearing in the June, 1Q46, issue of Surgery, 
fiYN-ECOLOCY AND OnsTETRtcs, the Sentence be- 
ginning on the eleventh line from the bottom of the 


page, tn the right column of page 744, is mlskadin; 
in that it states: "An individual whose blood is RJi- 
negative and who carries both Rh-positive and Rh- 
negative genes is hetcrozygot.” The sentence should, 
of (»urse, begin "An individual whose blood is At- 
^«i/ie« . . as the presence of Rh-positive genes 
inevitably means that the iadividual's blood must be 
Rh'positiv’e. S. Miles BouTOS,J». 


iiOOKS RECEIVED 


U00V.S rrceiNed are ac^owwledgul in this iSr{>artinenl. 
ami suchacknowletlgement must be rrgarde<lasasuflicient 
return for the courtesv of the sender Selections will be 
made for review in tfie interests of our readers and as 
space permits. 

WtLuvu lU MUovT’s FoRusTivv Yf v*s. Two liatly 
Nolebooha iStt-iSai. By Genevieve Millet, M..\. New 
York. Henry Schuman, ig4«i. 

CoupBr.stOKt.s MtDULABts No Trvuvaticas. Hy 
Rafael J. Babbini. Buenos .\ires- .\niceto Lopez, to4j. 

Joirv ASO WitUAU !lcMt.B. By Jane .\t. Ojvpenheiiner, 
with a Foreword by PennicL Beeknian, .M.D. New York: 
Henry Schuman, tpift. 

CANCr.R Of THE SCFtlTL U IN RUt-STtON TO OCCUPATION. 
By S. A. Henry, M.A., M U. (Cantab.), F.R.C.I* . I) ML 
^Cantab ) f,ondon, Ne« York, Toronto: Oxford Uni- 
versity Press, <046. 

PFRTPHtKAL Vssci'Lvil DlsrASis. By Ldgar V. Allen, 
B.S . M S , M O . M , Nelson W . Barker, B..V., >t.U., 


M 5 . and KiIrst A. Hines, Jr . M.T> . B 5 . M .K , MS, 
with Associates in the Mayo Clinic and Mayn Foundation. 
Phiiadelphb, London: W. B. Saunders Co , igaii- 
QficK Rkefrenck Book rox .NlrmasT and Stsersv. 
By George ll. Rehlwrper, A.II., -M.D. rjth ed. Phila- 
delphia. London, Montreal: J. B. Lippincott Co., IM® . 

Motm.* AND B\nv Cabs is I’lcrvats. By t-ouise 
Zabriskie, R.N. 3rd. ed. Philadelphia, London, >fontreil 
J. B. Lippincott Co., I94(>. . „ ,, i 

Dubetic Care is Ihcri-itis. By Helen Rm*"!"* 
115 ., Frances Stern, (Hon ), and Jweph Ro«nliU, 
M.D. Philadelphia, London. Montreal: J. C- Lippinestt 
Co., 1946. 1 1 

Les KEP1IROPITHIF.S CRWiDtQUts. By II. Pigeaudand 
II. DumonU Paris: Massonel C**. Witeuri. tw®- . 
Le riDBO-MYOHE UTtBis. B/ J- Ducumi *"“• 

Masson tl C“, Editeufs, 1046. „ ,,, „ ,,._o 

UaoMwic Rot sTorsoLooY. By -Mify.R' . 1 ^' 

M.D. tndtev.ed. Pliitadelphia: Lea 4 lebiger iW®- 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

W, Edward Gaixib, Toro.vto, Presideut 
Ir\7>i Abell, Louisville. Prtsident-Eltci 

Committee on Arrangements 

Thomas E. Jones, Chairman; John W. Holloway, Secretary 


CLINICAL CONGRESS TO BE HELD IN CLEVELAND 
DECEMBER 16 TO 20 


T he thirty-second Clinical Congress of 
the American College of Surgeons, orig- 
inally planned for New York from Sep- 
tember 9 to 13 but postponed because of 
overlapping with the United Nations Assembly 
which will overtax hotel facilities, has now been 
scheduled for Cleveland, Ohio, from December i6 
to 20. The change in place was necessary because 
suitable accommodations were not available in 
New York during the remainder of this year. 

Cleveland has In its Public Auditorium superb 
facilities for the holding of most of the sessions 
and for the technical and educational exhibits. 
Certain offidal meetings, some of the panel dis- 
cussions, and a few conferences, will be held in the 
Clei’eland and Statler hotels where excellent ac- 
commodations are available. A clinical program 
in the Cleveland hospitals and Western Reserve 
University School of Medicine is also being de- 
veloped by the Committee on Arrangements of 
which Dr. Thomas E. Jones is Chairman and 
Dr. John W. Holloway is Secretary. 

This will be the first time that Cleveland has 
l>«en host city to the Clinical Congress. A meeting 
was planned there in 1942 after the United States 
Army took over the Stevens Hotel in Chicago 
where the Congress had originally been scheduled. 
Later there was an announcement that the Cleve- 
land Public Auditorium would also be needed by 
the War Department, and the 1942 Clinical Con- 
gress was voluntarily cancelled because of this and 
other war conditions. 

Cleveland convention and hotel officials express 
interest in the Clinical Congress as a con- 
tribution to the city’s educational and scientific 
3di'ancement. The Fellows are assured of a most 
congenial atmosphere in which to meet. The 


American College of Surgeons is w’ell known and 
highly esteemed in Cleveland, as is natural in 
the home city of one of its most eminent founders, 
the late George Crile, Chairman of the Board of 
Regents for several years, and of many other 
honored Fellows, who have labored to develop 
the medical school and hospitals into maximum 
effectiveness in service to the sick and injured. 

Cleveland has twenty-one hospitals approved 
by the American College of Surgeons. In several 
of these, operative and nonoperative clinics and 
demonstrations will be arranged during the week 
of the Congress. The preliminary clinical program 
will be published in a later issue. 

As for the program that had been planned for 
New York for the scientific sessions, hospital con- 
ferences, and other events except clinics, this will 
be carried out in Cleveland with few, if any, 
changes. Up to the time of going to press there has 
not been opportunity to receive replies from all of 
the speakers who have been asked whe.ther the 
change of time and place will affect their accept- 
ance, but most responses have been in the affirma- 
tive, indicating that the program as outlined in 
succeeding pages will stand. 

There is keen appreciation of the work done 
by the New York committc in preparing the 
clinical program there, ^\^lile it cannot be used 
this year, it is hoped that it can be carried out 
at the 1947 Clinical Congress in New York. 

riRST POSTWAR CONGRESS 

Following the same plan developed for the New 
York meeting, this first postwar Clinical Congress 
will differ from the meetings for several years prior 
to the war in that a return will be made to the 
original custom of holding the Presidential Mcet- 
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ing on the opening evening, Monday, and the 
Convocation on the final evening, Friday, instead 
of combining them on the first night. This sepa- 
ration is especially desirable this year since ex- 
ceptional interest will be centered on the Convo- 
cation as a result of the participation in the 
ceremonies of classes from 1942 through 1946. 

PRESIDENTIAL IIEETINC 

The Presidential Meeting will be held on Mon- 
day evening in the Music Hall of the Cleveland 
Public Auditorium. It will begin with the im- 
pressive processional of the officers, regents, and 
bonorar}’ guests. Dr. Thomas E. Jones, Chair- 
man of the Committee on Arrangements, will 
give the address of welcome. Dr. \V. Edward 
GalJie of Toronto, President of the College, will 
preside and will deliver the Presidential Address. 
An inaugural ceremony will be held for the in- 
coming officers: Dr. Irvin Abell of Louiswlle, 
President; Dt. Leland S. McKiltrick of Boston, 
First Vice-President; and Dr. F. Phinizy Calhoun, 
Atlanta, Second Vice-President. Foreign guests 
will then be introduced. 

The first Martin Memorial Lecture will be a 
new feature to be included in the Presidential 
Meeting this year. The invitation to give this lec- 
ture has been accepted by Dr. Edward D. Church- 
ill of Boston. This lectureship was established 
upon motion of the Board of Regents at its mid- 
year meeting on April x , as a memorial to both Dr. 
Franklin H. Martin and Mrs. Martin. The found- 
er of the College and of surgery, gynecology 
AND OBSTETRICS was joined by his wife in making 
the College the beneficiary at their deaths of the 
Journal, together with its physical plant operated 
by the Surgical Publishing Company of Chicago, 
of which they were the owners. Doctor Marlin 
died in 1935 and Mrs. ifartin in 1945. 

The Martin Memorial Lecture, to be given an- 
nually during the Clinical Congress, and dealing 
with a scientific subject of the author’s choosing, 
will supplant the Annual Oration in Surgery. 

CONVOCATION 

The Convocation scheduled for Friday evening, 
will open with a processional of officers, regents, 
and governors. The President, Dr. Irvin Abell, 
will preside and will make the opening remarks, 
confer the honorary* fellowships, and present the 
candidates for fellowship. 

An Assembly of Initiates will be held prior to 
the Convocation on Friday in order to instruct 
them in the Convocatian procedure and other 
matters. On this occasion the initiates will sign 
the fellowship roll. 


Several hundred ^surgeons who have been re- 
ceived into fellowship in absentia during the years 
in which no Convocation was held, will be added 
to the number of initiates for the current year 
who will be present to participate in the initiation 
ceremonies. 

SCIENTIFIC SESSIO.NS 


General Surgery 

Eminent surgeons and specialists, lecogniad 
as authorities in their fields, will address the scien- 
tific sessions, to be held on Tuesday, Wednesday, 
and Thursday evenings. These will be conducted 
as symposia, and the subjects for the three nights 
will be as follows: Tuesday, "Care of the Patient 
Before and After Operation"; Wednesday, ‘'V^ 
nous Thrombosis and Prevention of Pulmona^ 
Embolism”; and Thursday, "Antibiotic and 
Chemotherapeutic Agents in Surgery,” The an- 
nual Fracture Oration will be included in the 
W’ednesday evening program. 

Two major panel discussions will be held ever}' 
afternoon except Thursday when the first pand 
will be omitted because of the annual meeting of 


the Fellows. 

A symposium on fractures and other traumjs 
will be held on Tuesday afternoon, and a ^’inpo* 
slum on cancer on Wednesday, from 2»o to 4»o 
o’clock. , , , 

Concurrent panel discussions are also 
00 Friday afternoon for each of the following 
specialties: plastic surgeo’. 
urology, neurological surgery, orthopedics, a 
obstetrics. Outlines of the programs are pub- 
lished in succeeding pages. 


Ophthalmology and Otorhinolaryngology 
Ophthalmology panel discussions will be held 
Tuesday, Wednesday, and Thur^ay mormngs a 

iixic o’clock on, respectively. ;‘Ket.i«I I'etag'^^ 

ment,” "Glaucoma," and u, j 

Tuesday evening at 8-.oo o clock there , 
symposium on "Orbital •.-.ificses” 

ProsUesis." On Thursday ev-emng a f 
sion is planned with the following as 
"Recent Advances in A nisturb- 

Treatment of Glaucoma ; and Visual 
anew Associated with will be 

Otorhinolaryngology p.inel discussion 

held Tuesday, Wednesday, and t 

ingsat ii»o o’clock on res^t^^ 
of Meniere’s Disease.’ . Deafness ” 

SkuU," and "Rehabilitation will be 

On Tuesday evening at 8 »o ° ^55-- and on 

asymposiumon "Treatment s «Surgery 

Thursday evening a symposium on burg r 
the Nasal Accessorj' Sinuses. 
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Of interest to ophthalmologists, otorhinolaryn- 
gologists, and other surgeons ndll be a symposium 
to be held on Wednesday evening at 8:oo o’clock 
on “Plastic Surgery of the Head and Neck.” 

FORUMS ON FUNDAilENTAL SURGICAL PROBLEMS 

The Forums on Fundamental Surgical Prob- 
lems will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings. Included in 
them will be brief reports of original clinical and 
experimental observations relating to the broad 
aspects of surgery and the surgical specialties. No 
prepared discussions of the reports are planned, 
but questions and comments will be invited. 
Especially keen interest is expected in these ses- 
sions this year because of the accumulation of the 
results of 5 years of work since the last Clinical 
Congress. Dr. Owen H. Wangensteen of Minne- 
apolis, chairman of the committee which is plan- 
ning the program, is working toward representa- 
tion of as many as possible of the various univer- 
sity departments of surgery in this presentation of 
clinical and experimental research work. 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
is one of the most beneficial results of these 
sessions which are now considered to be an in- 
dispensable feature of every Clinical Congress. 

HOSPITAL CONFERENCE 

Dr. W. Edward Gallic, President of the College, 
will address the opening session of the twenty- 
fifth annual Hospital Standardization Conference 
on Monday morning at 10:00 o'clock in the Audi- 
torium; and will preside at the meeting, which 
will be attended by surgeons and hospital repre- 
sentatives. Following Dr. Gallie’s resum€ of the 
Hospital Standardization program of the College, 
including plans for the future, there will be re- 
port on the progress of the 1946 Hospital Stand- 
ardization survey, final results of which, including 
the Approved Lists of hospitals, cancer clinics, 
and approved hospitals for graduate training in 
surgery, will be announced at the end of the 
year, instead of at the Clinical Congress as was 
the practice in former years. 

The remainder of the Monday morning session 
will be devoted to talks by medical and hospital 
authorities on advances in medicine and surgery 
as they affect the postwar hospital, with particu- 
lar consideration of their relation to the Hospital 
Standardization program. 

The afternoon conference on Monday will be 
wncentrated upon current problems and the out- 
for the future in nursing service. The Tues- 
day morning conference will have as its main sub- 
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ject personnel management, and the Tuesday 
afternoon session will be centered around person- 
nel problems in specific fields, such as dietary, 
laboratory, medical records, medical social serv- 
ice, x-ray, physical and occupational therapy, and 
other professional and semi-professional services. 
The discussions will emphasize the importance of 
sdenUfic management techniques in assuring high 
quality service from personnel. 

The Wednesday morning conference will have 
as its main theme the importance of assuring high 
standards of care to the community and pa- 
tients through providing in the general hospital 
facilities for all types of illness. The subject will be 
discussed from the standpoint of psychiatric, 
tuberculous, cancer, chronically ill, and convales- 
cent patients. The Wednesday afternoon confer- 
ence will center mainly around discussion of ways 
of improving co-operation between general hos- 
pitals and special hospitals in the care of all types 
of special patients. 

The Thursday morning conference will revolve 
around the physical plant of the hospital and the 
importance of improvement and modernization 
in raising standards of care of the patient. New 
mechanical and technical developments will be 
presented. The afternoon conference will discuss 
the hospital as the health center of the community, 
with consideration of the effects of this concept 
upon hospital public relations and upon the 
progressof preventive medicine and public health. 

An evening conference will be held at 7:30 
o’clock on Tuesday. This will be devoted to dis- 
cussion of the responsibilities of trustees, and 
members of governing boards will be especially in- 
vited to attend and to participate. A conference 
will be held on Wednesday evening also. This 
will be a round table conference on responsibilities 
of hospital administrators, and the preparation 
which is necessary to enable them to cope suc- 
cessfully with the wide range of administrative 
problems. The discussion of these problems will 
interest all hospital personnel. 

ANNUAL MEETING OF FELLOWS 

The annual meeting of the Governors and 
Fellows vrill be held on Thursday afternoon at 
1:45, There will be election of officers and gov- 
ernors. The annual meeting affords the Fellows 
of the College an opportunity to hear reports of 
officials on the work of the organization, and to 
learn how it has not only raised the professional 
and ethical standards of surgery, but has also 
promoted good hospitalization and general im- 
provement in the practice of medicine in the 
United States and Canada. Each Fellow has a 
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personal part in this work and may extend the 
influence of the College materially in his local 
community. Hospital Standardization alone of- 
fers him unlimiterl opportunity to provide belter 
medical care for his patients in the hospital in 
which he works through continuous progress in 
applying the principles of the Minimum Standard 
which insure the best care of the patient. 

Ever}’ Fellow will want to attend this important 
meeting, at which reports will be presented on 
financial affairs; Hospital Standardization; Grad- 
uate Training in Surgeiy; Medical Motion Pic- 
turw; Publications; Public Relations. Library and 
Literary' Research; the work of the stale and pro- 
vincial credentials committees, committees on ap- 
plicants, and the Committee on History’ Reviews; 
Sectional Meetings, 1946: and the Department of 
Clinical Research, including cancer clinics, Medi- 
cal Service in In<lustry, the Committee on Oncer, 
and the Committee on Fractures and olher 
Traumas. Dr. Abell will report on administration 
of the College, staff changes, and retirements, and 
Dr. Arthur W. Allen, Vice-Chairman of the 
Board of Regents will discuss “Fellowships, 
Obligations and Opportunities.” 

STATE AND PBOVINCIAl EXECtH^IVE, CREDENTIALS 
A.NO JUOiaARV COUUITTEBS 

On Wednesday morning from to uroo 
o’clock the State and Provincial Executive, 
Credentials, and Judiciary committees will meet 
to discuss their respective activities. 

MEDICAL MOTtON PICrTURES 

The latest available films showing surgical 
procedures and related subjects will be shown in 
the medical motion picture exhibits which will be 
held daily. These are a much appreciated feature 
of the Clinical Congress. Despite the decrease in 
production of such films during the war period, a 
surprising number of new pictures on varied 
subjects are being received by the American 
College of Surgeons for review. 

The schedule will be so arranged as not to 
conflict with either the clinical program at the 
hospitals or the scientific sessions. Both sound 
and silent, standard and color films will be shown, 
all of which have been approved by the Commit- 
tee on Medical Motion Pictures. 

TECHNICAL AND SCIESTinC EXlIIBtTJOS 

The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, will be held in 
the Cleveland Public Auditorium. Leading manu- 
facturers of surgical instruments, x-ray apparatus. 


sterilizers, operaUng room lights, ligatures, tlress- 
tn^, hospital apparatus and supplies of all Ends, 
pharmaceuticals, and publishers of medical boob 
will be represented in the exhibition. The tech- 
nical e.thibi ts will demonstrate many of the cever 
features learned from our experience in thenar. 


ADVANCE RECISTRATIO'.V 

The hospitals of Cleveland afford accommoda- 
tions for a considerable number of visitii^ sur- 
geons. However, in order to insure against wer- 
crowding, attendance at the Congress will bt 
limited to the number that can be comfortably 
accommodated at the meetings and also by ac- 
commodations in the hotels. It is therefore 
c.tpected that surgeons w’ho wish to attend the 
Congress will register in advance. 

Fellows of the College whose dues are paid to 
December 31 , 1945, initiates of the classes of 1911, 
through 1946, and Fellows in mUitary service will 
not be required to pay a registration fee for the 
Clinical Congress in Cleveland. Checks that baw 
already been sent for theN'ew YorkCongimaw 
being returned. For endorsed junior candidates 
the fee is $5.00. Surgeons, not Fellows, who at- 
tend as invited guests of the College, will pays 
registration fee of $io.eo. 


CLEVELAND HOTELS AND THEIR RATES 
Although the hotel situation In Cleveland seems 
more favorable than in many other cities, it is 
nevertheless essential to make res^tions as m 
in a(i\-ance as possible. Following is a list ot toe 
principal hotels; 

NV*r 

Xooml 

TJieAtcwar.SurreysndDerbyshireRMds ^ *j^up 

AJIerlon. E. ijd* St. & Chwttr Ave. ^ 

Hotel Auditorium, E.SUi&Sl.OairAve. J 

BrtmonlH(?lel,EudjdAve.»tE.^taSL *oo 

HoteJ Dolton Square, Carnegie at E. Sgta ^ 

St i OO BP 

Carter Hotel, iota Prospect Ave....-,-- 

Hotel Cleveland, Public Sq. & Supenor 

renvij Hkil'ijoVei,' Euclid Xve. at Univ. ^ ^ g,, up 

■njeHonejiden.SuperiofAve.atkedst. r.^ 

Lake Shore Hotel, i ase* 
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WadVl^tk Mk^r,’ E-’w 7 ti & % J ^ “P 
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CLINICAL CONGRESS 


Monday 

10:00 General Assembly for Surgeons and Hospital Repre- 
sentatives 

1:30-3:00 Panel Discussion 

2;oo Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2:00 Hospital Conference 
1:00 Surgical Film Exhibition (General) 

3:30-5:00 Panel Discussion 
8;oo Presidential Meeting 

Tuesday 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
10:00 Hospital Conference 

9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

9:30-12:00 Forum on Fundamental Surgical Problems, 
10:00 Surgical Film Exhibition (General) 

11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
1:30-3:00 Panel Discussion 

2100 Climes, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2:eo Hospital Conference 

2:00 Symposium on Fractures and Other Traumas 
3:eo Surgical Film Exhibition (General) 

3:30-5:00 Panel Discussion 

7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

7:30 Hospital Conference^Trustees 
8:00 Scientific Session, General Surgery 
8;ee Scientific Session, Ophthalmology 
8:eo Sdentific Session, Otorhinolaryngology 

Wednesday 

8:00 Meeting of Cancer Committee 
9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected Local Hospitals 
9:30 Hospital Conference 

9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

9:30-12:00 Forum on Fundamental Surgical Problems, 
io;oo Surgical Film Exhibition (General) 

Slate and Provincial Committees: 

9:30 Judiciary Committees ) 

10:00 Executive Committees I 

10:30 Credentials Committees and f 
Committees on Applicants j 
11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
12:00 Meeting of Board of Governors 
^:3 o-3:oo Panel Discussion 

2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2-00 Symposium on Cancer 


PROGRAM IN BRIEF 


amo Surreal Film Exhibition (General) 

2:30 Hospital Conference 
3:3o-5mo Panel Discussion 
6»o Vandyck Reunion Dinner 

7»o Surreal Film Exhibition (Eye, Ear, Nose and 
Throat) 

7:30 Hospital Conference 

8:00 Sdentific Session, General Surgerj' 

8:00 Sdentific Session (Eye, Ear, Nose and Throat) 

Thursday 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
9:30 Hospital Conference 

9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

9:30-12:00 Forum on Fundamental Surgical Problems 
10:00 Surgical Film Exhibition (General) 

1 1 :oo Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
1:30 Adjourned Meeting, Governors 
1*45 Annual Meeting, Fellows 

2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2:eo Hospital Conference 

3:00 Pane! Discussion — Graduate Training in Surgery, 
3:30-5:00 Panel Discussion 
3:30 Surgical Film Exhibition (Genera!) 

3:30 National and Regional Fracture Committees, 

4:00 Committee on the Library 
7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

8:00 Sdentific Session, General Surgery 
8:00 Sdentific Session, Ophthalmology 
8:ee Sdentific Session, Otorhinolaryngology, 

Friday 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat) 

9:30-12:00 Forum on Fundamental Surgical Problems 
10:00 Surgical Film Exhibition (General) 
i:30-3roo Panel Discussion, Surgery of the Stomach 
2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2:00-4:00 Panel Discussions 
Obstetrics 
Plastic Surgery 
Neurological Surgery 
Thoracic Surgery 
Urology 

Orthopedic Surgery 

2x>o Surgical Film Exhibition (General) 

3^0-5x10 Pane! Discussion, Surgery of the Vascular 
System. 

8:00 Convocation 
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EVENING SCIENTIFIC SESSIONS 

GENERAL SURGERY 

Tuesday 

Care of the Patient before and after 0^er<i/tOR 

Fluid and Electrolyte Balance. Carl Moyer, Eloise, Michigan. 

Nutritional Preparation of the Substandard Risk Patient. Riqiard L. Varco, Jlinneapolis. 

Use of Blood and Blood Substitutes. John D. Stewart, Buffalo. 

Blood Transfusion Problems, with Special ReferenectotheRh Factor. Alexanders. WiZNiR.Brootbn. 
Safe Conduct of the Patient Through Operation. Owen II. 'Wance.nsteen, Minneapolis. 

Wednesday 

Venous Thrombosis and Prevention of Pulmonary Embolism 
Interruption of Beep Veins. Artitur W. Allen, Boston. 

Sympathetic Nerve Block. Alton OaiSNER, New Orleans. 

Anticoagulants. D. W. Gordon Mdrray, Toronto. 

Fracture Oration 

Modern Methods in the Treatment of Fractures. Edwin W. Ryerson, Chicago. 

Thursday 

Antibiotic and Chemotherapeutic Agents in Surgery 

Pathologic Physiology of Surgical Infections. John S. Lockwood. New Haven. 

Penicillin— Its Use In Surgery and Influence on Earlier Types of Chemotherapy. 'WiitiAir A, Ai«' 
UEiER, Cincinnati. 

Streptomycin. Horton C. Hinsraw, Rochester. . , , , - 

Correlation of the Use of Antibiotic and Chemotherapeutic Agents with General Principles of burgery. 
Cham? Lyons, New Orleans. 


OPHTHALMOLOGY 

Tuesday 

Orbital Reconstruction Including Prosthesis 

Acrylic Prosthesis. A. D. Rdedeuann, Cleveland. 

Basket Implant. Norman L. Cutler, Wilmington. 

Orbital Jleasurements. _ _ cnrmpBeU 

Reconstruction of Upper Lid and Orbital Floor Defects. Major Arthur E. Sherm . , P 
Klissouri. 

Thursday 

Surgical Applied .Anatomy in Eye Surgery. Meyer Wiener, Coronado. 

Visual Disturbances .Associated with Head Injuries. John JIcGa'tC, Fort Madison. 


OTORHINOLARYNGOLOGY 

Tuesday 

Treatment of Deafness 

The Suppurating Ear. 

The Fenestration Operation. George E. Shaubauch, Jr., Chicago 
Use of Radium for Conductive Deafness. John E. Bordley, Baltimore. 

Thursday 

Surgery of the l^asal Accessory Simtsts _ _ ^ 

Indications for Surgery in the Light of the Use of Antibiotics. 
Intranasal Surgery. John J. Shea, Memphis. 

External Operations. 
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SYMPOSIUM ON PLASTIC SURGERY OF THE HEAD AND NECK 

Wednesday 8 p.m. 

Cancellous Bone Grafts to the Jaw. 

Repair of Nasal Defects with Free Composite Grafts of Skin and Cartilage from the Ear. James B. Brown, 
St. Louis. 

Studies in the Anatomy and the Repair of Cleft Palate. 

Preservation of Function Following Resections of Jaw Tutnors- 


PANEL DISCUSSIONS 

GENERAL SURGERY 

Kfonday, itjo^yoo p.tn. 

Rehabilitation of the Surgical Patient and Early Ambulation. Leader, Howard Rusk, New York. 

Monday^ 3:30-5:00 p.m. 

The Treatment of Cancer of the Large Bowel. Leader, Frederick A. Coller, .Ann Arbor. 

T uesday, 1:30-3:00 p.m. 

Thioutacil in Thyroid Disease. Leader, Frank Lahey, Boston. 

Tuesday, j:jo-5.*oo p.m. 

Recent Trends in the Management of Carcinoma of the Cervix. Leader, Joe A’ince.vt Meigs, Boston. 

Wednesday, 1:30-3:00 p.m. 

Anesthesia. Leader, Henry K. Beecher, Boston, 

Wednesday, 3:30-5:00 p.m. 

Protein Metabolism in the Surgical Patient. Leader, Robert Elman, St. Louis. 

Thursday, 3:30-5:00 p.m. 

Spinal Cord Injuries. Leader, Howard C. Nattzicer, San Francisco. 

Friday, 1:30-3:00 p.m. 

Surgery of the Stomach. Leader, Roscoe R. Graham, Toronto. 

Friday, 3:30-5:00 p.m. 

Surgery of the Vascular System. Leader, Daniel C. Elkin, Atlanta, Georgia. 


SURGICAL SPECIALTIES 

Friday 2:00—5:00 

Orthopedic Surgery Panel. (Subject to be announced.) Leader, Carl E. Badoley, Ann Arbor. 

Urology Panel. (Subject to be announced.) Leader, Herman L. Kretschmer, Chicago. 

Plastic Surgery Panel. (Subject to be announced.) Leader, Robert H. Ivy, Philadelphia. 

Neurological Surgery Panel. (Subject to be announced.) Leader, Francis C. Grant, Philadelphia. 
Obstetrics Panel. (Subject to be announced.) Leader, Frederick C. Irving. Boston. 

Inoracic Surgerj’ Panel. (Subject to be announced.) Leader, Richard H. Sweet, Boston. 

Ophthalmology 

Panel discussions in the field of Ophthalmology are planned for Tuesday, Wednesday, and Thursday 
mornings at 11:00 o’clock, on the following subjects: Retinal Detachment; Glaucoma; Keratoplasty. 

, OrORniNOLARYNGOLOGV 

Panel discussions on subjects in the field of Otorhinolaiyngology are planned for Tuesday, Wednesday 
and Thursday mornings at ii;oo o’clock on the following subjects, respectively: The 'Treatment of 
Meniere’s Disease; Osteomyelitis of the Skull; Rehabilitation of War Deafness. 
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SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 


AT 2:00 o’clock on Tuesday afternoon there will 
y 4 -\ be held a symposium on Fractures and Other 
Traumas under the direction of Robert II. 
Kennedy of New York. This symposium will be de- 
voted to a number of brief presentations by specialists 
n various 6 elds concerning new or improved methods 
adopted during the warwhichare applicableto injury 
in civilian surgery. The aim is to give a rapid survey 
of worthwhile gains made during the war which may 
prove of lasting value in the field of trauma. 

Among the fifteen or twenty short papers which 
are planned are the following; 

Bone Grafts. George K. Carpenter, Nashville. 
Spinal Cord Injuries. David H. Poer, Atlanta. 


Injuries to the Rectum. Edutod J. Cboce, Wor- 
cester. 

Transportation of Fractures. Wiuuii J. Steiuji, 
Columbia. 

Replacement of Skin Defects. JtttES B. Bmtn. 
St. Louis. 

Fractures of the Carpal Scaphoid. Mwei 
Cleveland, New York. 

Amputations. Rpfus H. Aldredge, New Orkias 

Training of Amputees. Henry H. Kessus, NmiV 

Rehabilitation. Col. A. William Reccw, Wash- 
ington. 

Compound Fractures Treated with Penicillm lad 
Delayed Primary Closure. Oscar P. IIamptov, 
Jr., St. Louis. 


SYMPOSIUM ON CANCER 

A symposium on cancer is planned for Wednesday mittce will give a brief review oi these activities cf 
afternoon. The Cancer Committee of the College the College in opening the symposium. . . 

has done outstanding work in furthering the develop- Other subjects of practical interest are uo« • 
ment of cancer clinics in hospitals and providing for sideraiion for inclusion in the program, w 
the registration of cured cases of malignant disease being planned to interest surgeons, pain * 
in the cancer archives. The chairman of this com- and radiolog'sts. 
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AS IS nearly always true of any situation 
/\ wherein a mystery exists, a special in- 
terest attaches to that situation because 
X JLof the mystery. This has for long been 
the case with reference to the spleen and in this 
instance the mystery is all the more fascinating 
because of the multiplicity of its elements which 
include (i) the functions of the spleen; (2) the role 
played by the spleen as a cause of certain systemic 
diseases; (3) the effect upon the spleen of diseases 
not primarily splenic; and (4), finally, the mystery 
as to the rationale of surgery in certain instances 
—and it may as well be said in the beginning that 
practically the only surgery applicable to the 
spleen is splenectomy. However, regardless of 
whatever the degree of appeal a discussion of the 
spleen and splenectomy may hold because of the 
mystery which persists in surrounding that organ, 
a justification for the publication of this article is 
sought upon entirely independent grounds, name- 
ly: (a) to present a brief review of the literature 
and compare the concepts voiced during the last 
half of the last century with those prevalent at the 
beginning and, finally, with those of the middle of 
the present century; (b) to refresh the mind of the 
surgeon with respect to knowledge he should 
possess relative to the alleged functions of the 

Surgical Service L'.S. Naval Hospital, San Diego. 
California, now Medical Officer in Command, U.S. Naval 
School, National Naval Medical Center, Bethesda, Md. 

Ine opinions or assertions contained herein are those the 
writer. They are not to be construed as official or reflecting the 
views of the Navy Department or the Naval Service at large. 


spleen, the indications for splenectomy, and the 
results which may be contemplated, in order that 
he may render a comprehensive expression of 
opinion and make well advised recommendations 
when called in consultation; (c) to point out cer- 
tain operative technicalities deemed worthy of 
consideration; (d) to consider the mortality rate 
from splenectomy, past and present; and (e) to 
report a series of 15 splenectomies. 

HISTORICAL 

There appears to be considerable confusion in 
the literature as to when the first successful 
splenectomy was performed. Legend has it that 
the marathon runners in the last century B. C. 
used to have their spleens removed "to improve 
their wind.” The "Talmud” (200-600 A. D.), 
according to Macht (44), contains references 
which indicate that not only were runners de- 
prived of their spleen in order to increase their 
efficiency, but that spleens were also removed 
from horses as a means of augmenting their speed. 
Similar reference is found in the " Natural History 
of Pliny,” from 23 to 79 A. D. and in the Arabic 
literature, according to this author. Macht (45), 
moreover, in a series of experiments on rats, was 
able to demonstrate an apparent improvement in 
the running speed of splenectomized animals. 
Krumbhaar (40) in his edition of Castiglioni’s 
“History of Medicine” (page 551) makes refer- 
ence to an experimental splenectomy performed 
by Guisseppe Zambaccari of Florence in the 17th 
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Tumor 



Fig. I. A. Delayed rupture of spleen. Trauma, blow from thrown baseball 3 weeks 
previously. B. Hodgkin'^s disease. This case had been erroneously diagnosed preoper- 
atively as Banti’s disease- 


increased tempo of activity in general, and to 
vigorous physical activity in camps, training sta- 
tions, and Navy Yards. In the Navy 69 splenec- 
tomies for noncombat rupture were reported dur- 
ing the years from 1942 to 1944. inclusive. An- 
other factor which may be alleged to have con- 
tributed to the rupture of spleens among the 
Naval and Marine Corps personnel during the 
early part of the late war was that of malaria. 
Malarial spleens may rupture spontaneously 
although this is a rare occurrence (Kellner el al). 
In any event, a malarial spleen is more prone to 
rupture when subjected to violence than a normal 
spleen. 

FUNCTIONS 

Numerous functions have been ascribed to the 
spleen, some fanciful and some factual. However, 
since it is with respect to its physiology that some 
of the interesting elements of its enigma prevail, 
It Would appear desirable to review at this point 
the several functions which have at one time or 
another been claimed for the spleen. Some writers 
Wore or less dogmatically enumerate the functions 
of the spleen, while others express considerable 
reser\-ation in their estimate of its physiology'. 
Actually there appears to be little more irrefut- 
able proof of the functions of the spleen today 
than e.xisted 50 years ago. 


The spleen is generally accepted to be a part of 
the reticuloendothelial system, of which the liver, 
the medullary’ tissue of the bone, the lymphatic 
glands, and the cortex of the adrenals are the 
other constituent additional organs or tissues. 
This view is based largely upon the existence of 
a type of cell common to the several named struc- 
tures. It is believed that following splenectomy 
the spleen's function is taken over by the remain- 
ing organs of the reticuloendothelial system. 
From Hippocrates, who admitted a lack of 
knowledge about the spleen, and Galen, who 
hazarded the guess that it had something to do 
with the purification of the blood, down to the 
present, the veil of mystery' has only partially 
been lifted by our modern advances in physiology. 
Neverthele^, there is one anatomical feature 
which above all other considerations bespeaks 
the fact that the spleen performs an extremely 
energetic function, whether that function be 
^ential or nonessential, and that is its vascular 
system, both afferent and efferent, of inordinate 
capacity. Aschoff and Landau point out that the 
well ojQ'gcnated arterial blood delivered to the 
spleen indicates that some substance is being 
oxidized but that deo.xygenation of the blood in 
itself is not believed to be a splenic function. 
It is concluded that the oxygen is used in the 
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Fig. 3. Schematic illustration of the portal circulation, and its tributaries and con- 
nections which constitute the setup for the development of varices on the abdominal 
wall, esophagus, and rectum as a consequence of obstruction and hypertension in this 
system. 

that it may account for the tradition that the 6. The belief formerly voiced by a number of 
ancients removed the spleen of runners in prepa- writers, that blood platelets were produced by 
ration for the marathon races. the spleen, is no longer tenable in the light of 

S* To assign to the spleen the function of a more recent knowledge of hematology. The 
blood filter is to credit it with one of its oldest modern teaching is that blood platelets are 
alleged functions. It is in this capacity as a filter manufactured by the red bone marrow because 
that it removes the spheroidal cells which are they are the direct descendants of the megakaryo- 
characteristic of hemolytic jaundice and produces (yte which is in turn a descendant of the mega- 
hypertrophy of the organ and a paucity of cir- kaiyoblast, a marrow cell. In thrombocytopenic 
culating red blood cells. When the spleen is purpura, the red bone marrow is believed to be 
removed, these spheroidal cells are free to con- inhibited in the manufacture of platelets by a 
bnue in the circulation and to perform their perverted splenic hormonal influence, 

•unction just as if they were normal red blood 7. That the spleen shares in the nitrogenous 
corpuscles. metabolism is based more on fancy than concrete 
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evidence. The proponents of this theot}- faii to 
tlehne in what respect and to what e.vtent this 
IS true. 


8. The claim has been made that the spleen is 
a storehouse for various antibodies and is. there- 
fore, instrumental in resisting infection. This is 
an attractive theory and, while not proved it is 
interesting to note that in a series of splenecto- 
mized rats injected with pest culture 87 per cent 
died while only 22 per cent of the controls died 
(Beer). There seems to be appreciable evidence 
that bacterial toxins and bacteria introduced 
into the venous system may be taken up and 
fixed by the spleen. Granted that malignant 


isindicated. W. J. Mayo obsen-cd that the spleen 
was much more important pathologically than 
physiologically. The conditions in which sple* 
nectomy is followed by the most gratifying re 
sponse may be listed as follows: 
r. Local disease or injurj' (neoplasm, cj’sti, 
abscess, and rupture) 

2. Banti’s disease 

3 . Congenital hemolytic icterus 
4- Essential thrombocytopenia 
Although splenectomy may be done, and done 

to advantage, in certain other diseases, such as 
(a) sickle cell anemia (Hayden), (b) primat) 
splenic neutropenia (Wiseman and Dfwn), W 


primary splenic panhematopenia (Doan), (d) tu- 
substantial evidence that the soleen Dos.ses<;»~5 nn •u.Tcrvi.x.r.—if there is evidence of 


. 1 evidence that the spleen possesses an 

inherent resistance to neoplastic growth. 

9. Moynihan (50) accorded the spleen member- 
ship in the syrapathicoendocrine system. 

10. That the spleen elaborates ferments or a 
hormone which influences the function of the 
bone marrow appears probable in view of the 
beneficial results which follow splenectomy in 
certain wses of Banti’s disease and in thrombo- 
cytopenic purpura. 


berculosis of the spleen— 

what has been referred to by some authors as 
“hemming” action on the bone marrow, an u 
certain cases of Gaucher’s disease or 
reticulo endotheliosis (Hoffman and Jla 
certainly the ovenvhelming majority of m 
splenectomies are done for the conditions 1 
under the four headings given previously. 

Neoplasm. Malignancies of 


pri^ao-. or secondar)-, ace 


PATHOLOGY 


and Hodgkin’s disease are listed w the ‘ 
malignant conditions to attack the 


». ,, uiiiiigituiit Loiiuuiuio vries. 

It wou d appear appropriate, next, to review the splenectomies reported in the 
the pathological conditions for which splenectomy the latter condition was established as e 
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pancreas and left kidney. 

nosis upon histopathological examination of the 
removed spleen. The spleen of one of these 
patients is represented by Figure iB. Primary' 
carcinoma of the spleen appears never to have 
been established in any case which would bear 
investigation. Secondary' carcinoma is uniformly 
referred to as being extremely rare (Moynihan 
(sO and Boyd). When it is considered that 
lymphatic tissue is so abundantly present in the 
spleen and this tissue must be constantly exposed 
to carcinomatous cells which are brought in by the 
blood stream, it is amazing that It is not as com- 
mon a site for malignant metastases as is the liver, 
at least. W'hether or not its resistance to malig- 
nant growth is due to some immune quality inher- 
ently present in the spleen is a matter upon which 
there has been considerable conjecture but no very 
convincing conclusions. 

Cyr/s. The most common type of cyst of the 
spleen is the hydatid cyst, but this is found only 
m countries where hydatid, or echinococcal, 
disease prevails. True retention cysts of the spleen 
are very rare in occurrence (only 4 were found in a 
series of 800 splenectomies at the Mayo Clinic) 
^ijd are more rarely diagnosed preoperatively. 
They usually contain serous or serosanguinous 
fluid. Such a cyst (Fig. 2) constituted the indi- 
cation for one of the splenectomies herewith 


reported and the diagnosis was rnade preopera- 
tively. Fowler gleaned from the literature up to 
January, 1939, reports of 137 nonparasitic cysts 
of the spleen. Of this number 29 per cent were of 
the large variety with serous content. In 1942, 
Maclure and Altemeier reported 148 cysts of the 
spleen as having appeared in the literature up to 
1941. 

The pathogenesis of splenic cysts is not well 
understood. Fowler’s classification of cysts of the 
spleen into primary or true, and secondary or 
false is reasonable in its concept and affords a 
good working basis. Pepere believes thatall serous 
cysts of the spleen originate from cellular inclu- 
sions or inverted vestiges of the serous endothelia. 

Acute splenic tumor is an accompaniment of 
many acute infectious diseases but a well defined 
abscess of the spleen is rare. W'hen present, inci- 
sion and drainage are far preferable to splenec- 
tomy. 

Trauma. Rupture of the spleen, whether 
immediate or delayed, is a leading contender for 
the right of %vay as a surgical emergency. The 
treatment for this condition, it may again be 
bluntly stated, is splenectomy. Several special 
diagnostic criteria for ruptured spleen have been 
enunciated in the literature. Pain in the left 
shoulder (omalgia), sometimes described asKehr’s 
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Fig. 6. Artist's draw ingindicating anatomic relationships and illustrating the 
in n hich peritoneal reflections enter into the formation of splenic ligaments. For tne 
sake of artistic clarity, certain of these ligaments have been made to appear muc 
more distinctly defined than they actually are found. The splenicocolic and splenico- 
renal ligaments are frequently so diaphanous in character as to lie scarcely recogniz- 
able as ligaments at all. 


sign (Armitage), the signs of Pitts and Ballance, classical signs of 

or persistent dullness on the left side with shifting without a history of injury shou definite 

dullness on the right side on percussion are men- to consider rupture of _ i,g pronounced 

tinned by Heineck as being pathognomonic A possibility. Evident of shoe ' ^ a 


uMiuiiiiy. 1 f cases ittini “ 

rupture of the spleen should be thought of in all or surprisingly slight. The ‘ •^'i^.jjjjjjadelayed 
cases in which there is evidence ora history of an diagnostic standpoint are thos g^ptinie/a/.i" 
intra-abdominal inj’ury. RIazel is quoted by Angle rupture constitutes the disa ’ suggest that 
and Kassel as having reported in a review of the discussing delayed 


o -• - M pd' fi) the ongina* 

literature, that involvement of the spleen was three stages may be consi ^er^- ^ peri^ of 


e stages may oe period oi 

found in 30 per cent of all abdominal injuries, injury’, (2) the latent pen ' 'phe 

This figure is thought tobehigh. In any event, the acute 

usual signs of an acute surgical belly plus the thing would be to make » 
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Naegeli (52, 53) was a leading exponent of tins 
view. The removal of the spleen m these blood 
dyscrasias relieves the bone marrow of the in- 
fluence of the spleen and permits the release of the 
various elements manufactured by it into the 
general circulation. It is interesting and baffling 
to note that in none of the blood dyscrasias pre- 
viously listed and benefitted by splenectomy was 
there histopathologlcal evidence of what the mis- 
chief making mechanism in the spleen may be. 

Certain findings are of ominous prognostic im- 
port and are regarded by some as contraindications 
to operation. High on this list of unfavorable 
indications are ascites and hemorrhage from the 
esophageal or gastric varices. According to 
Hanrahan, the existence of a microcytic or 
psuedomicrocytic anemia indicates a pathological 
change in the liver and implies an impending 
exodus regardless of whether or not surgery is 
done. Statistics indicate that while splenectomy 
in Banti’s disease is frequently not attended by 
improvement of the patient's condition, by and 
large, it offers the patient more than any other 
therapeutic agent or measure yet introduced. It 
is “ the one proved life saver in Banti's disease” 
(Babcock). 

In advanced cases of Banti’s disease it is likely 
that the spleen will have become so adherent as to 
make its removal virtually impossible without a 
grave risk of precipitating a fatality and, more- 
over, it is contended by some surgeons that the 
tendency toward hemorrhage from varices might 
be increased by splenectomy if a collateial circu- 
lation or bypass for venous blood has become 
established through the spleen- To understand 
the mechanics requisite to satisfy this situation, 
it is necessary to adsualize that collaterals have 
developed in the dense adhesions between the 
spleen and the diaphragm, through which the 
venous return could be shunted into the general 
circulation (a circumstance which would render 
the removal of the spleen too hazardous and too 
dangerous). Also, the blood leaving the spleen by 
way of the vasa brevia and then entering the left 
gastric vein is, in its turn, shunted into the 
esophageal veins which enter the left gastric vein, 
and is ultimately backed through the esophageal 
veins into the azygous system; it then enters the 
ver^ cava and by-passes the liver. This backing- 
up process may go on so far as to force a reopening 
of the venous tributaries which have Iain more or 
less dormant since fetal life, and to dilate others 
whose function has been of a limited nature. Thus 
the umbilical veins and veins of the round liga- 
ment may become enlarged and the phenomenon 
characterized by varicosities on the anterior 


abdominal wall, sometimes referred to as Cour- 
veilhier-Baumgarten’s syndrome, or 3 am 
medusa, is^produced. It is a notable lact that 
hematemesis which develops or increase lolbroi j 
splenectomy is of grave prognosfle sigrifiom. 

As a refresher on the anatomical relationship of 
the portal and general circulations and as ant'd 
to a better understanding of the mechanio fc- 
vojved in the development of varices of the esoph- 
agus and abdominal wall as a consquence 0! 
portal obstruction. Figure 3 has been prepaiti 

Consenilal hemolytic iclmts. The next of fit 
so-called medical triad, in order of frequenej’ of 
occurrence as well as in time elapsed since it fot 
received recognition as a clinical entity, is con- 
genital hemolytic icterus or spbero^tic ictenis. 
Having been first discovered by MinkoTrsb ia 
1900 and Chauffard in 1507, it is sometirnts 
referred to as acholuric familial jaundice of the 
Chauffard-Minkowski type. 

This disease is usually thought to be congenial, 
but it may be acquired. If acquired, it is kcoxn 
as the Hayem-Widal type (Babcock). Boopsoa 
(65), in 1939, reported 43 cases of hemolybc jm* 
fflee seen over an 18 year period at the combwM 
splenic dinic of the Columbia Medical Center 
Splenectomy was performed upon 30 
this series. In 194$. Pemberton and Ki^a 
reported 233 splenectomies at the Jfaj’o Clinic 
for hemolytic jaundice between theyean i 9®4 
1944. Also, in 1945. James and E]^ns 
rs cases of acquired hemolytic jaundice 
after the patients were 30 years of 
that 5 showed improvement after splene 
Of these patients, 3 were past 70 years of age. 

The diagnosis of this disease is 
recurring attacks of jaundice 
without increase of bile in the urme and ^thout 
erddence of diminution of bile in the st • 


evioence 01 umimuuuu w* m..- — - j,struc- 

Jaundice is due simply to an 


tion of the red blood corpuscles. There uc ^ 
acteristically a pronounced as seen 

frequently severe. The blood , 4 eroi<bl 

on a smear, tend to be "Microcytic P ^ 
rather than discoid in shape. Re 
nudeated red cells are cominoa m jjnglf 

circulation. Equally as jnthefnigilii)’ 

finding in this disease is an increa note flat 

ot toWtocyles. It 

while neither the degree of Ite. > . f^julAtioii 
ence of spherocytes in the “ 4e [»• 

is appnrently a0ected 

tient's impravement may be P ” Jji 

Fuithetmoie, it is •ritual’ 

according to Kirkegaard and ^ 

duration of life of the erythrocyte P- 
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with hemolytic jaundice is from one-tenth to one- 
twentieth of the duration of life of normal ery- 
throcytes. These authors also point out that in 
acquired hemolytic jaundice, the erythrocyte and 
reticuloQ’te counts and the hemoglobin percent- 
age may be expected to reach their original value 
from 4 to 6 days after a transfusion. Thus, it is 
seen that normal erythrocytes live only from one- 
fifth to one-tenth their normal lifetime when 
transfused to patients with hemolytic jaundice. 
The role of the spleen in the pathogenesis of this 
disease is reckoned by Kirkegaard and Kirkegaard 
to be a dominant one. 

Biopsy of the bone marrow in this condition is 
of diagnostic assistance in that spherocytes are 
found in the bone marrow and the erythroid per- 
cuisors preponderate over the myeloid to an 
inordinate degree. 

The mechanics of why the spleen enlarges and 
why the patient becomes anemic with this disease 
seem fairly readily explainable on the theory that 
because 0! their shape, spherocytes will not pass 
the interstices or the filter structure of the spleen 
and are therefore filtered out, which causes at the 
same time a paucity of circulating cells and 
splenomegaly. This, however, as Thompson (6$) 
points out, still leaves unanswered, three ques- 
tions; fi) What is the genetic origin of sphero- 
cytes? (2) Why the jaundice? Why the associated 
dMtniction of the ted blood cells? (If the aaswer 
is in increased fragility, the question of why is yet 
equally in order.) and (3) What is the role played 
by the spleen of an individual affected with 
spherorytic jaundice that a normal spleen would 
not play. Granted that the anemia is relieved by 
removing the trap or filter, the question as to why 
the fragility remains imchanged in an appreciable 
number of cases is still unanswered. 

A most interesting and surprisingly common 
concomitant finding in cases of hemolytic icterus 
IS the presence of gall stones. The incidence in 
Pemberton and Kieman’s series of 233 cases 
Imported from the Mayo Clinic was 71.2 per cent. 
That gall stones form as a result of the constant 
excess of bile pigment from the protracted hemol- 
ysis of the ted blood corpuscles seems logical. In 
any event, the symptoms of gall stones sometimes 
predomnate and lead to surgical intervention for 
cholelithiasis. 

While “familial” is a qualification commonly 
applied to this disease, Thompson (65) does not 
beUeve that a history of familial occurrence is of 
dil^rential diagnostic importance. 

Eswilial thrombocytopenia. Lastly we come to 
^^ider the junior member of the trinity of spleen 
mfluenced blood dyscrasias— purpura hemor- 


rhagica, or thrombocytopenic purpura. Splenec- 
tomy for this condition was first introduced by 
Kaznelson, a student in Prague in 1916. There 
are two more or less definite forms, the acute and 
dironic. The results commonly obtainable from 
splenectomy for this condition are dramatically 
brilliant. In the acute form, there is justification 
for deliberating only long enough to determine 
whether medical measures will be effective. The 
mortality rate from splenectomy in the acute form 
or during an acute exacerbation is much higher 
than when the operation is performed during a 
quiescent phase. However, it is dangerous to wait 
and certainly there is no more certain means of 
bringing about a cessation of purpuric hemorrhage 
than by splenectomy. 

In chronic thrombocytopenic purpura, the re- 
sults from splenectomy are uniformly more 
gratifjdng than from any other condition in which 
splenectomy is indicated, save for ruptured spleen. 
The incidence of the disease is about on a par with 
spherocytic hemolytic anemia. Pemberton and 
Kieman reported 153 cases over a 21 (1923-1940) 
year period at the Mayo Clinic, and Elliott, of 
Columbia Medical Center, New York, reported 
42 cases seen over a period of 10 years, upon 22 
of which splenectomy was done. The diagnosis 
of thrombocytopenic purpura hinges chiefly upon 
the finding of a low platelet count in an anemic 
patient with puu)uric manifestation. There is al- 
so a long bleeding time with a normal clotting 
time. The clot is slow to retract. There is an ab- 
sence of premature cells and the regenerative pro- 
pensities of the blood forming mechanism are ap- 
parently normal. The spleen is not characteristic- 
ally enlarged and, as is pointed out by Hayden, 
it is the only condition except ruptured spleen in 
which splenomegaly is not part of the indication 
for splenectomy. Sternal puncture is important 
in that, by this measure, aleucemic leucemia and 
aplasticanemia which are extremely difficult to dif- 
ferentiate from hemorrhagic purpura can be ruled 
out. 

COllUENTS UPON OPERATIVE TECHNIQUE 

The operative technique in splenectomy has 
been fairly well standardized for a long time. 
Aside from a few suggestions which the author 
believes may be worthy of mentioning, the reader 
will not be burdened with a detailed description of 
the surgical removal of the spleen. It has often 
been said by experienced surgeons that a splenec- 
tomy may be one of the simplest of operations, or 
it may be Impossible, and that the competency of 
the surgeon in surgeiy of the spleen may be 
gauged chiefly by his ability to differentiate be- 



220 


INTERNATIONAL ABSTRACTS OF SURGERY 


tween an operable and an inoperable spleen. The constituted the indication only twice. SubsecMW 
one important point to remember is that, unlike to 1934, in the 357 additional splenectomits 
certain other operations, the operation of remov- (making a total of 1,003 by January i, 1945) si 
ingthespleenis, in most instances, not one which the Mayo Clinic (GifEn), ectopy was not en- 
w'ill lend itself to compromise. Once the surgeon countered in a single instance. This wciwc f«s 
has decided to remove the spleen— and in case of never seen a spleen so mobile and displaced to 
rupture there is virtually no aUernalivc— he such degree as to qualify it for the designation ri 
should set about it in a bold and methodical man- “wandering” spleen. Of course, in certain ases 
ner. Troublesome adhesions are more apt to be of general viceroptosis, the spleen may be found, 
present in Banti’s disease than in any other condi- along with the stomach, in the lower part of ihf 
tion for which splenectomy is indicated. When abdomen. 

these adhesions are dense and extensive the wiser In any event, the several ligaments may, in 
policy is to regard the spleen as inoperable, be- most instances (Banti’s disease is a notable ercep- 
cause after the pathological process has advanced tion), be separated from the spleen without 
to a stage where the a^esvons interfere seriously difficulty by passing the hand around the orgsu 
with removal of the organ the clinical course of the and separating it from its ligamentous attach- 
disease will not (unless adversely) be aflcctcd by menls. If extraordinary resistance is met by lie 
its removal. The manner in which the effect of hand, the ligaments may be readily divided by the 
splenectomy may prove detrimental has been use of scissors. A note of warning should be 
alluded to in the discussion of Banti’s disease. sounded apropos the useof scissors on the gastro- 
In the anatomy books there are described splenic ligament since it is entirely possible for 
several ligaments, chief among which are the one to enter the stomach inadvertently without 
phrenicosplenic ligament and the gaslrosplenic being aware of it. The separation of the spleen 
ligament, whose function it is to hold the spleen in from sis ligamentous attachments alwajj s«ms 

position. These ligaments, in reality amount to more readily accomplished with a rupturedspleen 
nothing more or less than peritoneal reflections Tlsis is fortunate because expe^tionmdebrto' 

(Figures 4, and 6). The strongest is the phren- is usually more vitally essential in this condition, 
icosplenic ligament which merges with the gas- Nevertheless, whatever may be 
trosplenic ligament. When the ligamentous splenectomy, e.xpeditious delii’eiy of the spw 
attachments of the spleen are redundant and from its foss.a and into the 
permit preternatural mobility, the spleen may highly desirable. Many operatort spws 0* 
become dislodged from its fossa and descend even pedicles and difficult delivery of hjj 

into the pelvis. Hence the term “wandering incision Is high and long enough, inis 
spleen.” . . believes that no spleen should be 

According to the writings of earlier surgeons, a deliver because of the deiiww 

“wandering spleen,” particularly when it became important circumstance provided by 
twisted upon its pedicle, was a more or less com- of the spleen is the exposure of the pe > 
mon indication for splenectomy. Indeed the renders accessible the after)' 

prominence assigned to this condition as an indi- Ideally, it is contended mat ^be sp 

cation for splenectomy by earlier and more should be identified and ligated ms 
modern authors prompts this author to stray lowed by gentle massage of the spi ^ 

afield in order to comment briefly upon it. It is introduction of 2 cubic centime needle, 

amazing to note that among the series of 708 into its pulp by means of a syrinx 
splenectomies reported by Johnston in 1908, immediately prior to ligation 01 ^ 

which number contained Bessel-Hagen’s (14) The reason is that by an obsen, ^^^^ 

series of 353, ectopy associated with either idio- nique, a definitely appreciab e 
pathic or malarial hypertrophy was listed as the (in large spleens, 500 to have been 

indication for splenectomy in 139 cases, and in 30 served. An aneurysm cairier for 

of these the pedicle was twisted. In the report by handed down as the classics . ^ vessels 
Whipple (68) of 1,437 cases seen at the combined ^ssing the ligature arouna c " ugate 
splenic clinic of Columbia Medical Center over a Actually, few surgeons *0 . . instead, they 
10 year period, 20 conditions in which the spleen the large vessels of sei'cral large 

played a dominant role were listed but ectopy or seize the whole pedicle . ^nd securely 
“wandering” spleen •was not mentioned. In 646 and reliable clamps an , Jiugojanips. Wbewer 
splenectomies performed at the Maya Clime up to “stick ties” upon ,1 liratuie mateda! is 

1934 and reported by Mayo and Giffin, ectopy absorbable or nonabsor 
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used seems to make no difference. \Vhen the 
spleen is first delivered into the wound, its fossa, 
or that area bounded by the diaphragm above, 
and the stomach (mesially) should be packed with 
several large, hot, wet laparotomy sponges which 
are left in place until ligation of the pedicle has 
been completed, when they are removed and the 
abdomen is closed. 

The only hazard of any consequence in re- 
moving a ruptured or nonadherent spleen is that 
of hemorrhage from the pedicle due to tearing of 
the veins, which are sometimes extremely frail 
in structure by the ligatures. While one of the 
accidents which seasoned surgeons warn against 
is that of tying the tail of the pancreas in the 
ligatures placed upon the splenic vessels, the 
writer has deliberately included a small portion 
of the tail of this organ in the vessel ligatures in 
several instances to safeguard against their cut- 
ting through, and has witnessed no deleterious 
effect from such procedure. The only other score 
upon which serious trouble may arise in con- 
nection with sjjleneclomy is, as has been men- 
tioned, the accidental entrance of the stomach. 
This occurred in i of the cases reported in the 
accompanying series but was promptly recog- 
nized, and following closure of the rent, which 
was 2 inches in length, no untoward development 
ensued. 

Two postoperative complications alleged by 
numerous observers to follow splenectomy are 
phlebitis of the splenic and portal veins, and the 
development of thrombi. The latter is said to be 
particularly likely to occur following splenectomy 
for Banti's disease and is explained on the basis 
of an increase in the blood platelet count due to 
the removal of the spleen combined with retard- 
ation of the blood flow through the portal vein 
incident to the inherently present portal hyper- 
tension. Such may have been the explanation for 
the sudden death of a patient ii days following 
splenectomy for Banti's disease, which was done 
by the author on a native in Guam 10 years ago. 

While thrombosis of the portal and splenic 
veins may not be uncommon following splenecto- 
my for the several blood dyscrasias in which the 
operation is indicated, or for an organic disease of 
the spleen, it has rarely, although occasionally, 
been reported in association with splenectomy for 
a traumatic spleen (Weissenborn and Gius et al.). 
The symptoms which should lead the surgeon to 
suspect a postoperative thrombosis of the portal 
vein are prolonged, severe abdominal pain, ab- 
dominal distension, increased white blood and 
platelet counts, and an increased sedimentation 
mte. Heparin and dicoumarin are advocated as 


useful therapeutic agents in the prevention and 
management of this complication. 

PHYSIOLOGICA.L EFFECTS OF SPLENECTOMY 

The introduction of a detailed review of the 
various physiological changes alleged to result 
from, splenectomy would be superfluous in -this 
paper. Suffice it to say that certain of the 
changes, such as a moderate secondary anemia, are 
due in part at least to the loss of blood at opera- 
tion and are of only transitory import. Pfeiffer 
and Smyth have called attention to certain 
changes manifested in the blood picture which 
persist only for several months and are inconse- 
quential. The remaining changes, such as those 
indicative of a disturbance in the metabolism of 
iron, are understandable, and that these various 
changes are evident for only a few weeks is also 
understandable in view of the fact that the func- 
tion of the spleen is taken over by other organs 
of'the reticuloendothelial system. The color of 
the bone marrow is said to oiange from a yellow, 
fatty appearance to a red hyperj^lastic type be- 
cause of a lack of the restraining influence of the 
spleen. It is in no wise apparent that this makes 
any difference to the welfare of the individual. 

MORTALITY RATE 

If the question of when and by whom the first 
splenectomy was performed has a rival on the 
score of multifarious and widely divergent 
opinion, it must be the question of the mortality 
rate from splenectomj’. The mortality rates for 
variously reported series of splenectomies range 
all the way from 100 (Russell, and also a report 
of the National Research Council) to o per cent 
(Grove). On the whole, however, splenectomy 
has always been attended by a jnortality rate of 
sufficient proportions to %varrant its being re- 
garded respectfully and as a surgical procedure of 
the first magnitude. It is manifestly difficult to 
obtain from the literature, an accurate account 
of the mortality rate from splenectomy because 
of the inherent tendency of operators to report 
only their successful results. In any event, the 
over-all mortality rate is undoubtedly lower 
today than that of 20, 15, or even 10 years ago. 
This is due to a combination of factors including 
the steady improvement in diagnostic methods, 
a better understanding of the indications, better 
preoperative and postoperative care of the pa- 
tient, better operating facilities, including anes- 
thesia, and better training and organization of 
medical personnel. The following references will 
serve as a fair index of the trend in mortality rate 
from splenectomy. , 
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SURGERY OF THE 

HEAD 

Clarkson, P., Wilson, T. H. H., and Laarle, R, S.t 
The Treatment of Jaw and Face Casualties in 
the British Army. Ann. Surg., 1946, 133: 

The authors present an account of the treatment 
and results in 1,000 jaa* casualties which were 
treated in the North African and Italian campaigns 
prior to November, 1944. Of these 1,000 cases, 700 
were the result of missiles, and 50 of these were major 
pharj’ngeal or palate wounds. The remaining 300 
were closed wounds and were due for the most part 
to vehicle accidents or brawls. 

The author divides the treatment of the maxillo- 
facial casualty into three fundamental periods, the 
first of which is the early treatment, next the inter- 
mediate treatment, and finally the late treatment. 
In the early phases, the problem Is chiefly one of 
dental fixation. The associated soft tissues should 
be closed early, that is, up to 36 hours. The dead 
tissue should be removed, although a minimum 
amount of tissue should be sacrificed. A cosmetic 
closure should be effected in so far as possible, and 
then penicillm should be given. (The author stales 
that he has had no fewer bony infective complica- 
tions since he has used penicillin.) In the upper 
pharyngeal wounds the track should be cleansed and 
closed. In the lower pharyngeal wounds there is 
usually more infection but be still believes that 
cleansing the wound and closure is the treatment of 
choice. In early comminuted mandibular fractures 
he removes only the detached or infected bone. He 
does not believe in dependent prophylactic drainage. 
In antral lesions a nasal antrostomy is done; radical 
surgery and closure with the minimal sacrifice of 
bone completes the phase. In all cases early fixation 
of the fragments is advised except when there is an 
inordinate amount of edema of the tongue or nasal 
obstruction, for then swelling and the possibility of 
suffocation are too great a hazard. 

Wire fixation was used in the majority of cases and 
was found to be most satisfactory. The problem of 
an airway presented itself very seldom. A complete 
upper respiratory obstruction or a gross intraoral 
obstruction was the only condition necessitating 
tracheotomy. 

The problem of removing teeth located in the 
fracture site is still unanswered, but the authors be- 
lieve that the teeth should be left in place if they 
contribute to the maintenance of the reduction, with 
the idea that they can be removed subsequently. 

Usually the patients are kept on intravenous 
feedings for 2 or 3 days. There were 4 cases in which 
gastrostomy was done and the local treatment con- 
sisted chiefly of special attention to oral hygiene. 


HEAD AND NECK 

In the intermediate care the problem resolves it- 
self into the treatment of the infective complications 
of the bones and teeth and definitive fixation. Fixa- 
tion with splints, as mentioned, is most successfully 
done by the use of wire. Sectional cast silver closed 
caps and acrylic caps have been used but for the 
most part they are cumbersome. 

Circumferential wiring was done in 45 c-iscs with 
fixation for from 4 to 6 weeks. Extraoral Roger 
Anderson pins were used in 15 cases, 8 of which had 
infections around the pins. This type of fixation was 
not solid enough to prevent subsequent deformity. 
Interosseous wiring was used in 15 cases and was 
uniformly satisfactory in the treatment of edentulous 
posterior fragments in linear closed fractures. 

Postoperatively, the most common cause of fever 
was infected bone. If the wound is not healed in 4 
or s weeks, the likelihood of infected bone is suffi- 
cient to warrant surgical exploration. If the wound 
docs not heal In 8 weeks, a wide incision is made 
with removal of questionably involved bony frag- 
ments and drainage. 

The problem of secondary hemorrhage can be con- 
trolled almost uniformly bj' packing. In 6 cases the 
uncontrolled arterial bleeding was stopped by liga- 
tion of the ipsolatcral external carotid artery. 

The late treatment for the most part was con- 
cerned with bone grafts, the correction of scars, 
epithelial inlays, and trismus. Cancellous chip bone 
grafts were used in 14 cases and it was found that a 
gap of X cm. was united in 32 daySj while one of 6 or 
7 cm. was united in 90 days. An iliac donor site was 
found to be simple, safe, and certain. 

Scar contractures were usually treated from i to 4 
%vceks after final healing of the wound. 

Epithelial inlays were used for the most part to 
deepen the buccal sulcus. 

The problem of trismus was treated prophylac- 
tically by the use of chewing gum and a wedge, and, 
if persistent, by dilatation under anesthesia. 

The results in xio cases of fracture of the hori- 
zontal ramus revealed that a severe comminution 
delayed union only about 2 weeks; that these cases 
often needed sequestrectomy; that early surgery, 
i.c., within 48 hours, reduced the incidence of infec- 
tions; that soft tissue damage is not important in the 
rate of healing of the bones; and that early care by 
untrained personnel resulted in three times as many 
late infections. 

Again, in 190 cases of angle fractures the soft tissue 
injury was not related to the rate of union; non- 
rcduction of the posterior fragment delayed union. 

Three weeks of occlusal fixation of 128 condylar 
fractures followed by full function resulted hi no 
cases of tri.smus. 
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aqueous following large doses, espe* 
dally after paracentesis, but none 
were found in the vitreous. 

(a) Small amounts were found in the 
vitreous and aqueous after moder- 
ate doses. 

CONTROL OF INFECTION 

1. Corneal lesions. 

Staphylococcus aureus pneumococcal infections 
of rabbit corneas were controlled by hourly 
drops. Treatment instituted within i hour of 
infection saves eyes that would otherwise be 
lost. After 34 hours, treatment was only slight- 
ly beneficial. 

2. Intraocular infection. 

Infection was controlled in most cases by peni- 
cillin applied locally by corneal bath, with or 
without iontophoresis and with little or no 
ill effect from iontophoresis. 

3. Vitreous infection. 

Without treatment all eyes were lost. If treat- 

TABLE I. — RESULTS OF PENICILUN THERAPY 


IN THIS SERIES 
(k) SupeiScUt latMiJorn 


Typs of cue 

TqUI 

number 

No of 

cUoically 


No of 

proaS 


Blepbftridi 
(s) Acute 


>0 



_ 

(2) Cbroeie 

* 

1 

2 


- 

CeniunctMtie 
(») Acute 

21 

20 

, 

_ 


(S) CAroalc 

2 

2 

- 

- 

- 

Avute kerat> 
caniuacUvitli 
(a) Alodertee 

iS 

2S 


_ 


(t) Severe 

11 

10 

- 

» 

- 

Non-Vurttrial^ 

0 

2* 

- 

, 


Superficial iniunet 

s 

t 

— 

— 



•Also had *«on<Jary (baclerlal) 


(b) Dt<pla{tcUcD 


Type oi case 

Total 
□umber | 

Clinical cure 
(subconiuBC. 

injection) 


Not improved 
(drops. suL- 
coniuncuvat 
inUavilreous, 
parenteral 

Deep keratitis 
(nos-bactenal) 



i - 

4 

lofection of anterior 

(«) Traumatic 

1 

, 


, 

(4) lafectlve 

i ' 

i7 

- 

* 

I&fection of poaletior 

( 3 ) Traumatic 

, 1 



1 

(4) Infective 

t 

- 

- 

1 


mcht was delayed 24 hours, alt eyes ’^«rt !«t 
if soo units were injected into the vittwus 
wjthin 12 hours all eyes were saved. 


HI. CLINICAL EVIDENCE 

Pcniciliin is the most effective treatment for acute 
muccpurulcnt conjunctivitis including ophthalmia 
neonatorum. Drops of 1,000 units per cubic 
centimeter should be used every 4 hours or ofitntt 
and continued 48 hours alter apparent ciinial 
cure. It has a real value in acute Leratoconjuncti- 
vitls. Deep corneal Involvement requires other 
care also. Superficial injuries are not lilely to 
become infected if treated with penicillin. 
Pcniciliin is established as the most eSectiw 
therapeutic agent for acute superficial bactenal 
infections of the eyes. It is indicated in nonbacterial 
infections only if secondary bacterial Infection is 
present of threatened. In deep ocular infections 
bacterial in origin, pcniciliin must be used in con- 
tinuously high local concentrations. Its greatest 
s'alue is as a proph) lactic or- early therapeutic 
measure. I.esue L. SlcCov, M t>. 


Troncoso, M. U.t Diathermy In Glaucoma, Ati.J- 
Ophth., 1946, 29: 269. 

A review of the literature available on cyclodis- 
Ihermy procedures precedes the author’s report^ of 
his own experiments on rabbits’eyes to determine 
directly the ph> sioIogieaI bases of diathermic nelh' 
ods. Ordinary diathermy apparatus was used to 
coagulate the ciliary base and processes, and obsews- 
tion of the results was made with the slit lamp niKCfr 
scope after enucleation of the which was loi- 
lowed by micropathological examination. 

The author found that both Vogt’s 
puncture method and the nonperforatmgdiatne^ 
of Albaughand Dunphy caused severe infiammato^ 
reactions and affected primarily the orbiculut 
instead of the ciliary processes. The author ueRj 
fore devised new surgical techniques for direct 
coagulation of the tifiaty base and pcocesses. ims 
was carried out via the posterior 
sclera and an anterior route through the Pf‘'‘P , 
cornea. Both monopolar 'and 
tt-erc applied. A third technique, called „ 

diathermy” was evolved, in which an 
used to penetrate the limbus oblique y and 
the ciliary bases and to leave a filtering p 
upon its withdrawal. , djj. 

The author conciudes that the res j-ijs- 
thermy of the ciliary body are m S'"®, , 
factory, notwithstanding several appaf^" ^ juj 
ful exirimental results which he obtained by 
of his own technique. Hunter 


EAR 

I, S.: The Surgical. Treatment of Deafnes 
risk J. M. Se., 1946, Ser. 6, 80. 

e operation described \he sol* 

r modified radical mastoid operation. 
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difference tcing that in the modified radical opera- 
tion the ossicles are left intact. The postaural ap- 
proach is the author’s choice. 

The pedicle flap is an important part of the opera- 
tion; it is taken from the roof and posterior aspect of 
the external auditory meatus, and is raised from the 
bone complete with membrana flaccida. The incus 
and the head of the malleus arc removed . This gives 
complete exposure to the labyrinth. With the use of 
a dental drill an opening, from 3 to 4 mm. long by 
about 2 mm. broad, is made as far as possible over 
the ampulla of the horizontal canal as it enters the 
utricle. The flap is then placed in position and se- 
cured with paraffin packs, and the wound is closed in 
the usual manner. 

In the selection of patients, it is better that they 
be young. The patient should not be too deaf as 
only 30 decibels can be restored. There must be no 
ner\-c deafness, and there should have been no pre- 
%’ious middle car disease. 

The author presents the results obtained in 80 
patients, all of whom were operated upon more than 
S months previously. The average percentage of 
improvement is 58.4 per cent. 

John’ F. r)Ei.rii, Jf.D. 

Tarquharson, 1 . M.s The Masking Effect of Sul- 
fonamide When Used In the Treatment of 
Acute Otitis Media. J. Lar. Otol., bond., 1945, 60; 
269. 

A comparative study was made of the cases of 
acute otitis media occurring in the wards of the 
Edinburgh Royal Infirmary from 1937 (when 
sulfonamide was introduced) until 1944. The cases 
occurring in the previous 8 years were used as a 
comparison. 

In presulfonamide days, 29 per cent of patients 
with otitis media developed mastoiditis; since then, 
only X3 per cent have developed mastoiditis. 

For some time now the otologist has been aware 
that a change in the once familiar signs and symp- 
toms of acute mastoiditis can occur after the ad- 
ministration of one of the sulfonamide drugs. 

The drug, by its marked analgesic and antipyretic 
properties, tends to obscure the clinical picture, and 
often gives rise to a latent course of the disease that 
•5 responsible for the overwhelming pathological 
changes we so often see. 

It is a matter for profound meditation that the 
drug which has produced such miracles in the treat- 
ment of otitic meningitis is the same drug which, 
used misguidedly, is indirectly responsible for the 
development of the disease itself— by masking 
symptoms that would have indicated surgical inter- 
vention. 

The exhibition of sulfonamides is liable to change 
the ordinary case into an infection which is identical 
With that produced by the pneumococcus, type III; 
furthermore, how significantly altered must be our 
Judgment when the two factors are combined: 
namely, the insidiousness of the pneumococcus and 
the masking effect of the sulfonamide. 


At this juncture must be mentioned the masking 
effect of the drug when used after operation to con- 
trol a febrile reaction, the cause of which had not 
been diagnosed. 

Complications, when they did occur, were either 
completely hidden or sufllciently masked to distort 
the criteria for more extensive surgery. For this 
reason, therefore, following simple mastoidectomy 
the drug should not be given in uncomplicated cases. 

In the case of lateral sinus thrombosis or petro- 
sitis, the limit of surgical measures must be reached 
before the drug can be safely given. 

In the last 8 years an appreciable deterioration in 
hearing has been noticeable in the cases of otitis 
media passing through the outpatient department 
of the Edinburgh Royal Infirmary. In the absence 
of other factors, this must be attributed to the mask- 
ing effect of the drug causing delayed drainage from 
the middle car. This may promote an adhesive in- 
flammatory change or, as suggested by Kopetzky, 
may be due to a hydrops of the labyrinth as the re- 
sult of a chemical reaction between the perilymph 
behind the oval and round windows, and the 
purulent contents of the middle car. Only prompt- 
ness in the relief of this hydrops by drainage of the 
car will save the hearing; if delayed, permanent 
changes may occur in tlic cochlea. 

The author states that cnsc.s of acute otitis media 
arc now arriving at the Outpatient Department 
much later than in other years. A number of the 
patients seen are those who have failed to be cured 
by the “box of white tablets and car drops” sup- 
plied by their doctor. For this reason operative 
drainage has occurred as late as from 3 to 4 months 
after the acute attack. This has caused an increase 
in the number of cases which have developed chronic 
otitis media. 

A scries of 5 clinical records is submitted to illus- 
trate the masking effect of the sulfonamides. 

John F. Delto, M.D. 

Youngs, N. A., ond Lindsay, J. K.: Suppurative 
Lab>Tinthitls. Ann. Otol. Rkinol., 1946, 55: 43, 

The case presented by the authors is an example 
of the complicated clinical picture which may accom- 
pany a petrous pyramid suppuration, and illustrates 
the limitations of chemotherapy in its present form. 

No.\n D. FABKiatNT, JI.D. ' 

Day, K. M.; Hydrops of Labj’rinth (M 4 ni$re’s Dis- 
ease). Diagnosis and Results of Labyrinth 
Surgery, Laryngoscope, 1946, 56:33, 

Successful results from labyrinthine surgery in 19 
consecutive cases of unilateral hydrops of the 
labyrinth have convinced Day that this type of sur- 
gery is no longer experimental, but the best kind of 
treatment for this condition. Moreover, he believes 
that it should replace the intracranial procedure of 
section of the eighth nerve. 

The author now feels fully Justified in advising 
operative interference for those cases of hydrops of 
the labyrinth that do not respond to conservative 
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therapy or for patients who are losing enough f?m«» 
from their occupation to be considered economically 
handicapped. Noah D. Fabricant, M.D. 


MOUTH 

Steinberg, I. R., MengonI, H. R, and Oscar VIglIno, 
J-R.: Tuberculous Ulcer of the Tongue (UIccra 
tuberculosa de lengua). Prenia mtd. ardent., 1946, 

33:576. 

A white male, 52 years of age, had suffered an 
acute attack of lung trouble at the age of 16, and 
since then has had chronic bronchorrhea, at times 
quite abundant, but he had continued to work at 
various occupations, as farm hand, milkman, baker, 
and garage man. In July of last year, pains, ac- 
companied by cough and mucopurulent expectora- 
tion, occurred in the left side of the chest and then 
changed over to the right side and the patient lost 
10 kgm. (22 lb.) in weight. It was apparently about 
the time of the pain attacks that the patient noted 
a small firm nodule in the anterior dorsum of the 
tongue, somewhat to the left side, which seemed to 
increase in size as the chest condition became worse; 
at times, however, it disappeared entirely. 

About 6 months later the lump ulcerated, con- 
tinuing to increase in extent and depth until at the 
last examination the lesion was a huge, punched out, 
sluggish ulcer with irregular, edematous edges ex- 
tending almost all the way through the tongue and 
terminating in a lardaceous looking irregular floor 
(Fig. ,)■ 

Physical and roentgenological examination un- 
covered an excavating, aclnoexudative pulmonary 
tuberculosis predominantly on the left side; the 
sputum was positive for tubercle bacilli; and biopsy 



confirmed the tuberculous nature of the to— a 
lesion itself. 

Rapid improvement has taken place with rs* 
good food, vitamins, especially Bi and nicotkic 
acid, general tonics, topical cocaine or paslooi* 
before eating, and, finally, chrysolherapy. 

It is thought that with the absence of all evideoct 
of etiological trauma in this practically edeatulocs 
patient, this lingual lesion arose bematosenicillv 
as a tuberculous gumma, closely bound up liih 
the pulmonary involvement; the tongue les’ca 
tended to influence the pulmonary condition u^ 
favorably, because it created difficulty in tilici. 
and therefore the whole process constituted a true 
vicious circle. John tV. Bre.vsa.v, .M.O. 


Mabaux, J.; Acute llyperthyyoid Crises. Physio- 
pathological Study (Les crises alguJs des hjytr- 
thyroldiens. fitude physiopathologique). Xr Wjr 
sc. meJ., 1945, 16: 21. 

Hyperthyroidism evolves in stages, bepnnkg 
with an initial traumatism in a subject consritution- 
ally predisposed to a disease m which an abnoratl 
amount of thyroxin is mobilized, continuing in » 
stage in which the neuroendocrine body meehanuts 
becomes adapted to a metabolism at as eleraiw 
level under excessive thyroid stimulation, and tera- 
inating under this precarious thyroid balMce u 
cardiac failure or general incapacity.^ la the >a 
stages of the illness any one of many 
Infection, fatigue, pregnancy, ' 

slight trauma, or interruption of iodine the»py 
may precipitate a so-called thyroid crisis which b 
often terminal. Such a crisis, however, 
frequently seen following thyroidectoiny. , , 

fbe cause of the thyroid crisis is heheved to be 1 
sudden cessation of thyroid secretion. ^ 
signs include anorexia, persistent 
emotional instability, occasionally vo . ® ^ 
diarrhea, pain in the thyroid gland, a rap d 
or decrease in the volume of_ the 
ation of exophthalmos, and ilso 

Ictenis, severe hyperpytcJia. sl»i*S 

appear. The eleclrocardiogram f j,. 

up of the intracardiac conduction, (j][. 

velops rapidly. The iodine indurated 

If death supervenes, autopsies revea ^ j 

gland, a parenchymal hyperplasia, and an airr 
complete absence of colloid. ^hv-roid disease 

In the patient with ^hrcimc h>Te^^;,tout 
the colloid reserve is ;_m.diately dis- 
having been reconstituted and . 1 jtf gland 

persed in the blood. The lodi , . poor in 
falls, and the thyroglobulm is tt' 

thy^xine. Normally, only, a rest is 

iodine is used to resynthesize thj ]jnce, 

cacrclcd. One sere a neealivr „„ 

“iodine diabetes, m climinatioa- 

is enhanced to the point ' jP .j disease ffili 
The treatment of chronic Basedow 
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iodine based on the previous considerations is well 
established and has reduced somewhat the frequen<y 
of thyroid crisis. However, there are other factors 
to consider. There exists' in each acinus a delicate 
bahnce between intravesicular secretion and se- 
cretion into the blood, and if there is a preponderance 
of the latter function, the cells cannot build up 
reserve colloid and, at length, in spite of sufficient 
iodine, acute depletion occurs. 

The treatment of the acute thyroid crisis has- 
generally been the administration of large doses of 
Iodine, but this has not proved satisfactory. Two 
cases are presented which ended fatally despite 
iodine and additional symptomatic therapy. In 
1925 an acute thyroid crisis was first treated by 
giving thyroxine intravenously, by KesscI and 
Hyman, with clinical resolution of the symptoms 
and a return to the chronic state of mild hyper- 
thyroidism. As far as is known to the authors, this 
treatment has not been put into general practice 
since that time, and 3 cases are presented in which 
thyroxine was used following the failure of iodine 
therapy. In a typical case, that of a crisis precipi- 
tated by a serum reaction in a case of chronic Base- 
dow’s disease, the patient was given iodine for 
days without effect, and responded promptly and 
favorably to-thyroxine. Contrary to popular opin- 
ion, thyroxine is not the exciting agent but acts as a 
stabilizing agent in an endocrine vegetative eouiUb- 
tium (adapted to an elevated level of thyroid ac- 
tivity) which is disturbed by the acute failure of 
thyroid secretion. 

Formerly one-third of the cases of thyroidectomy 
resulted in the development of an acute thyroid 
crisis. From a to 30 hours after operation agitation, 
an exacerbation of the exophthalmos, insomnia, 
temperature elevation, and cardiovascular collapse 
were observed. The height of the symptoms ap- 
peared 2 or 3 days after the resection, and if the 
patient could pass this critical period, the prognosis 
became better. The cause of the postoperative crisis 
appeared to be the sudden lack of thyroxine due to 
suppression of the thyroid parenchyma; an increased 
demand of the organism for thyroxine was met only 
by a greater depletion of the hormone. Many sur- 
geons still incorrectly believe that the trauma of 
thyroidectomy liberates an excess of thyroxine into 
the general circulation and that excess thyroxine 
produces the symptoms. To controvert this is the 
observation that crises cannot be produced in a 
patient with hyperthyroidism by thyroxine in- 
jections. Biochemical studies have proved that 
thyroxine levels are low in severe post -thyroidectomy 
cases— this “hypothyroxeraia” is responsible for the 
• postoperative crises. This opinion is held by many 
authorities. 

. Systematic preoperative and postoperative thyrox- 
ine administration is indicated as part of the surgical 
treatment of hyperthyroidism. A series of 175 cases 
were surgically treated and 4 mgm. of thyroxine 
Were injected immediately after operation without 
the appearance of a single crisis. It is important to 


note that satisfactory preoperative preparation does 
not insure against a postoperative hypothyroxemic 
crisis— “the destiny of the hyperthyroid operative 
cases is actually obscured by a cloud of uncertainty,” 
From I to 2 mgm. of thyroxine are given at the time 
of anesthesia, followed by the administration of 
from 2 to 4 mgm. of the same drug immediately after 
intervention, and then by from i to 2 mgm. every 8 
hours for 3 or 4 days; this avoids the danger of a 
crisis. From 12 to 60 hours after the thyroxine in- 
jections have been terminated there is a transitory 
increase in the pulse rate but this mild hypothyrox- 
emia should not cause concern. Eventual post- 
operative complications (hemorrhages, post-opera- 
tive pneumonia, laryngeal difficulty), which are not 
to be confused with an acute crisis, occasionally 
appear, but they ate generally not severe. It goes 
without saying that surgery is contraindicated in 
the presence of a thyroid crisis. 

A resection of the cervical sympathetic chain, com- 
plete or partial, brings on an immediate exaggeration 
of symptoms, even a thyroid crisis. X-ray irradia- 
tion of the thyroid does not obviate the dangers of 
a crisis, in fact it may even bring on hypothyroxemic 
shock; the use of thyroxine does away with the use 
of irradiation. 

The role of the thyrotropic hormone of the hy- 
pophysis is significant in the etiology of the thyroid 
crisis. Several authors are quoted who report the 
production ol a crisis in a hypeithyroid patient by 
the injection of thyrotropic hormone. The adminis- 
tration of thyroid over a long period of time causes 
an increase in the stimulating activitjr of the pitui- 
tary gland, and, should thyroid administration be 
stopped (as in the course of treatment oi obesity), a 
thyroid crisis may be precipitated due to excess 
thyrotropic activity. One such case is reported 
which ended in death. It is concluded that the hy- 
popb>’sis functions to maintain a constant supply of 
thyroid hormone; in hyperthyroid states the extent 
of this control is greater in maintaining greater 
thyroid activity. Excess thyrotropic hormone fol- 
lowing the lowering of thyroid activity, as after 
thyroidectomy, plays a part in the production of a 
thyroid crisis; therapeutic thyroxine allows for 
hormonal adjustments to occur and for this reason 
there is a reduction of the danger of a crisis to a 
minim utn. 

It is concluded that the adequate preoperative 
and postoperative administration of thyroxine can 
prevent the sudden neuroendocrinological disbal- 
ance which is manifested by hypothyroxemia and 
the acute thyroid crisis. Pnuip B. Chabz, M.D. 

Halpert, B., Ca^nnaugh, J. >V., and Keltz, B. F.: 
Structural Changes in the Thyroid Glands of 
Patients Treated with Thlouracil. Arch. Path., 
Chic., 1946, 41: 155. 

Seven patients with marked signs and symptoms 
of exophthalmic goiter were so treated as to provide 
material for a study of the effects on the thyroid 
gland of thiouracil alone, of a strong solution of 
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iodine (U.S.P.) followed by thiouracil, and of tbiou- American clinics and i English clinic are presewcd 
racil followed by a strong solution of iodine (U.S J.). a total of 1,091 patients are included in the mitniil’ 
On all, bilateral subtotal thyroidectomy was per- The clinics and number of cases were- Bitar 
formed inone or two stages. Two patients received Hospital and Washington University School of Mtd 
preoperative therapy with thiouracil only; 3 were icine, 62; Beth Israel .Hospital, 63, Boston Gtv 
treated with a strong solution of iodine (U.S.P.) fol- Ifospital and Massachusetts Memorial Hospitab 
lowed by thiouracil, and 2 \vcrc treated with 225; Jefferson Medical College and Hospital tji 
thiouracil followed by a strong solution of iodine Johns Hopkins Hospital, 45: Lahey Oinic,’ii3«’ 
(U.S.P.). Massachusetts General Hospital, 99; Mayo Clinic' 

In the glands removed following the administia- 38; New York Hospital, 125; Pres by tenan Hospital, 
tion of thiouracil only, the acinous content stained 88; University College Hospital Medical School 
lightly and was decreased or absent and the cells (London), 64; University of California Medical 
lining the acini were low or tall columnar. These School, 31. 

changes were quite similar to those seen in the thy- Treatment was given for a period ranging from 
roid glands of untreated patients in an active state 2 weeks to 2yi years fin the majority of rases for 
of hyperthyroidism. In the patients treated svith from 2 to 8 months), with a dosage of from 05 to 08 
a strong solution of iodine (U.S.P.) followed by gm. per day ^r from 3 to 7 weeks, or until the basal 
thiouracil, the thyroidectomy was performed in two metabolic rate was normal, after which the dosage 
stages arid the former drug was used prior to the ftrsl was reduced or the patieiit was operated on. 
surgical procedure and thiouracil prior to the second. The hematological changes were stressed, ratker 
Following the administration of thiouracil the cells than the tabulation of all the symptoms, ss the 
of the acini changed from cuboidal to columnar, and leucocyte changes were considered most serious, 
the colloid disappeared or decreased in density and The roost important data were: the iocideDceot 
became vacuolated and scalloped. In the glands total deaths, 0.7 per cent ol 1,091 cases; the draw 
removed after the administration of thiouracil lol- due to drugs, 0.5 per of 1,091 cases; apawlo- 
lowed by the strong solution of iodine (U.S.r.), a cyiosis, 1.7 per cent of 1,091 cases; the deatMUon 
refilling of the acini with colloid could be observed agranulocytosis, 26 per cent of 1,091 cases; leucope- 
together with a change of the lining cells from col- nia, 3.4 per cent of 781 cases; gland ewigeevew, 
umnar to low columnar or cuboidal. 2 per cent (the author gives 5 per cent but ciMs w 

According to these obscr%'ations, the acinous among 458 cases); drug fever, $ per cento: 781 raws 
colloid diminishes in quantity and density or dis- and miscellaneous reactions, 2 per cent ot ptesum- 
appears under the influence of thiouracil. The var- ably i, ©00 cases. 

iance between structure and function of the thyroid A table is given of the detaus of the 19 
gland following the administration of thiouracil agranulocytosis. The 2 pet cent of 
supports the assertion that thiouracil inhibits the 
production of new colloid but does not interfere with 
the use of the available colloid. 

E. A. CoRvm, M. D. 

Moore, F. D.; Toxicity of Thiouracil. J.Am. At. Ass.y 
1946, rjo- 3JS. 

In order to evaluate the incidence of severe toxic 
manifestations of thiouracil therapy, an accumula- 
tion of data on the experiences of 24 cBmeians in xo 


reartions are briefly described and awcuswu. 

The total incidence of severe 
necessitated the stopping of treatment with toi 
ivas between 8 and 10 per &nt . . . 

The most dangerous period, from the vie ■? 
.eucopenia, was between the fourth and eig 
Tom the start of treatment, 
writer if the drug has been given ’ ^ions 

ess of whether or not there were unto ^ 
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PERIPHERAL NERVES 

Allbrltten, F. F., Jr., and Maltby, G. L.: Causalgia 
Secondary to Injury of the Major Peripheral 
Nerves. Suriery, 1946, 19; 407. 

Causalgia of the type described by Weir Mitchell 
has been seen in a considerable number of cases (67) 
seen at Ashford General Hospital, White Sulfur 
Springs, West Virginia, during a twelve month 
period. The lower extremity was involved in 44 
cases, and the upper extremity in 23. The seat of 
maxitnum pain has been in the posterior tibial and 
median ner\'es in all instances. 

The treatment given was to first block the sympa- 
thetic fibers by procaine block of the sympathetic 
ganglia, and if this afforded marked relief to proceed 
to a sympathectomy. On rare occasions patients 
received permanent relief from a single sympathetic 
block. Both the muscle splitting extraperitoncal 
approach for the removal of the second and third 
lumbar ganglia, and the thoracolumbar operation 
described by Sraithwick have been used. The Smith- 
wick procedure has been used for syrapathectomiaa- 
tion of the upper extremity. These procedures were 
carried out in 30 cases— aa with involvement of the 
lower extremity and 8 with involvement of the upper 
extremity. Results were good to excellent in a8 
cases; a patients showed no relief despite technically 
satisfactory sympathectomies. 

The authors believe that the procedure should be 
of sufficient extent to include the area of injury as 
well as the area of symptoms and that early sympa- 
thectomy will, in the vast majority of cases, relieve 
the symptoms of disease and prevent the profound 
disabilities of disuse. John \V. Epton, M.D. 

BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 

Flemlnger, J. J., and Smith, M. C. : Achalasia of the 

Esophagus following Depressed Fracture of the 

Base of the Skull. Lancel, Load., 1946, i: 381. 

A r6 year old girl developed a total inability to 
swallow liquids or solids following a head injury in 
which there was a comminuted depressed fracture 
With a subdural hematoma in the right occipital 
region. At operation, depressed bone was removed 
from the right cerebellar fossa together with about a 
third of the foramen magnum, which was involved 
al^g with the right hypoglossaltanal in the fracture. 

Two months after operation an attempt was made 
to induce normal swallowing by suggestion with the 
patient under intravenous sodium amytal anesthesia, 
this was unsuccessful. Two and one-half months 
alter surgery, x-ray examination showed the meal to 
he held up both at the upper and lower ends of the 
esophagus, indicating an achalasia of the crico- 
pharyngeus and of the cardiac end of the esophagus. 


For that reason it was decided to attempt the relax- 
ation of these muscles with amyl nitrite.. She was 
given an ampoule of this drug to inhale. In a very 
few minutes she was able to swallow a -small 
amount of liquids and solids. Thereafter, she showed 
an increasing ability to masticate more normally. 

The authors conclude that this patient represented 
a striking example of combined somatic and psycho- 
logical disorder. A vicious circle initiated by physi- 
cal damage, and largely perpetuated by emotional 
disturbance, was eventually broken, with complete 
restoration of function. John W. Epton, M.D. 

Devic, A., Rlcard, A., and Guinet, J. : Delayed Post- 
Traumatic Brain Abscess (Les ahefes du cerveau 
post-traumatiques tardifs). Lyon chir., 1945, 40: 

463. 

A syndrome is described which is a localised brain 
abscess occurring years after injury, and generally 
long after the patient appears to have made a com- 
plete recovery. T^vo personal cases are presented 
m detail along with a brief review of the literature. 

Pathologically, the abscess is usually multi- 
locular and surrounded by a very thick capsule. 
Because of the heavy capsule the surrounding struc- 
tures are damaged only by compression and not by 
spread of the inflammatory process. 

The etiology is attributed to organisms brought 
into the brain substance on bone spicules or’ metal 
fragments at the time of the original wound. These 
organisms are believed to remain alive but latent 
for months or years In the midst of a small mass 
of scar tissue. Clinically there are three distinct 
phases; the acute injury, the more or less asympto- 
matic latent period, and the phase of suppuration. 
In the last phase there are no signs of general in- 
fection and the evidence of increased intracranial 
pressure is not constant. The most characteristic 
symptom is progressively severe localized headache. 
Subsequently, insomnia, vomiting, and stiffness of 
the neck may appear. Slowing of the pulse is rather 
characteristic. Other manifestations depend on the 
size and location of the abscess, e.g., epileptic con- 
vukions, paralysis and sensory disturbances. 

The prognosis with operation is favorable— 
usually recovery with a minimal localized residue. 
Without surgery the outcome is always fatal. For 
prophylaxis the use of sulfa drugs and more thorough 
debridement arc suggested. Once an abscess has 
developed, excision of the whole mass is advised in 
preference to drainage because of the dense capsule 
which is usually present. 

Theodore B. Masseli., M.D. 

Scott. M.; Nontraumatlc Hematomas. J. Am. M. 
Ass,, 1946, 130: 845. 

The author reports the results obtained in the 
surgical evacuation of spontaneous nontraumatic 
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hematomas of the left temporal Jobe. The patients 
preseated the following symptoms; 

1. Sudden onset with severe headache in 2 cases, 
and aphasia in the third case. 

2. Progressive drowsiness. 

3. Focal symptoms of an expanding lesion in the 
left temporal lobe, viz., partial aphasia with anomla 
and jargon speech; right homonymous hemianopsia; 
increased deep tendon reflexes on the right; Hoffman 
and Babinski signs on the right; progressive weak* 
ness of the right side of the body ; no sensory disturb- 
ances; and shift of the pineal gland to the right. 

4. The spinal fluid pressure was usually increased; 
the fluid blood was tinged, clear, or xanthochromic, 
with the total protein above normal. 

Following a left c-tploratory craniotomy, a sub- 
cortical hematoma was found in all 3 cases in the 
left posterior superior temporal lobe. The clot was 
removed by suction, the dura closed, and the bone 
flap replaced. Recovery with improvement occurred 
in all 3 cases. 

Any person, regardless of age, developing sudden 
headache associated with progressive focal signs such 
as aphasia, hemiplegia, anesthesias, or visual field 
defects, vomiting, and progressive drowsiness should 
be considered to have a spacedaking lesion, possibly 
intracerebral hematoma. Exploratory craniotomy 
with evacuation of the blood clot offers the best 
method of treatment in cases showing progression in 
signs and intracranial pressure. 

JoHH W. Eftos, M.D 

Tom, M. I.: Metastatic Tumora of the Brain. 

Cenad. M. Ass.J-t <946, $4: 165. 

In a series of Si cases of metastatic tumor of the 
brain (00 patients with metastascs to the dura, skull, 
spinal cord, or nerves were included), tS patients, 15 
male and 3 female, had their primary tumor in the 
lungs, 13 (all female) had their primary tumor in the 
breast, and 9 patients, in the bowel, while in 7 pa- 
tients the tumors arose fcom malignant melanomas. 

The various other endocrine glands and the com- 
mon sites of tumor in the genitourinary tract of both 
se.xes revealed a surprisingly small number of tumors 
metastatic to the brain. Metastascs were found in 
the cerebral hemispheres of 49 patients, in the cere- 
bellum of 33 patients, in the pituitary gland of 19 pa- 
tients, and in the subarachnoidal spacesof i4p»tients. 
SluUiplc metastascs occurred in 41 cases, and single 
metastascs in 41 cases. The primary symptoms in the 
breast were almost always recognized before the 
symptCrTDS of cerebral metastasis were observed, but 
the reverse was true in the case of lung tumors. 

Of 52 cases in which complete autopsy was per- 
formed, 78.9 per cent were found to have eitfier pri- 
mary or metastatic tumors in the lungs. This high 
incidence of tumor in the lungs, either as the primary 
site or locus of metastasis, should impress upon w 
the necessity for thorough physical and x-ray «aini- 
nation of the chest whenever there is a question of 
differentiation of primary from secondary tumors of 
the brain, Jons ftfARirw, JED. 


Ectors, L.: Mechanical Results of the Dewlopmeat 
of e Tumor In the CranloTcrtebral Caritj (l* 
consfquences micantques du d^vtlopwatm d'lint 
tumeuT dan* b cariti craniovertfbrale)- tilt 
Par., 1945, 64: 204. ’ 

In a study of the mechanical result* of turoor 
development in the craniovertebral carity, tij 
author demonstrates the effects of pressure andspjtt 
limitation on the various tissues of thecrsniilnsiti- 
individually and as a whole. Sdiematic drawiap 
illustrate a discussion of the effects of compressianoa 
nerve tissue, veins, and the cerebrospinal fluid, aid 
the results of displacement of the brain stem. Com- 
pression of nerve tissue beneath the lumpr prodacn 
a focal syndrome which is followed by the tharatla- 
istic symptoms of displacement and, finally, by 
of cerebral or cerebellar hernia with peduBOihro: 
bulbar involvement and death. Some tumors of tie 
brain stem may present a purely focal sjudroire ts 
the end. Both reversible and irreversible lesions may 
be produced by compression of the tervt hs^ue. 

l^riy postoperative improvement is da* t« ”■ 
moval of the tumor and the secondary P'®’ 
traded improvement to subsidence of the vasciilif 
disturbances and edema. The deficiency, 
maximum improvement has been attaioedM«h™®* 
table to irreversible lesions. Histolop'w* swbib 
confirm such a course. , . , 

Extracerebral tumors cause mere markw 
displacement of tbe brain than intrscerebrsl wmom 
Only tumors of the ironlal third prodweheo'^W^* 
hemiplegia by displacement of 
cause the frontal third projected on the onfic c g 
falx cerebri is thus connected with both hal«s »' a 
cranial cavity. Tbe mechanism rnpons^e «; 
bomolateral pyramidal signs m acoustic c 

symptoms masking the focal effect . .-{ju 
tissue. Reports on the effects of compress 
arteries ia the cranial cavity are scarce a 
dictory. Venous compression may 

which if limited to a small portion of 
cause no symptoms. Involvement 0 ^ 

hemisphere is necessary to 
Venous compression also leads f " ..jj,g purkeii 
transudate rich m proteins, with rw j^cpiai! 
increase in the protein content of ui- 

fluid below the level of the protsin 

crease in cellular elements, the well known p 
cellular dissociation syndrorne. nfessure 

Even greater disturbance is caused y p 
the cavities contammg the whether 

the effects are entirely different, „ suba- 

the pressure is increased m ^ jJai fluid. 
rachnoid circulation of the and the P'* 

epen^ma is impermeable to ^-enlncu^ 

mater, permeable. The 

tumors on the pressure of the suha- 

the ventricles t^te discussed. Tumors ^ 

rachnoid system have 
producing edema. Thus pres 
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may lead to diametrically different symptoms, 
namely, to hydrocephalus or edema, with not infre- 
quently a conflict between the two. Illustrative 
cases are cited. The extracranial portions of the 
optic nerve react to pressure in the subarachnoid 
system, but not to.intraventricular pressure because 
the ventricles are separated from the nerve by a bony 
wall. The effect of glaucoma in relieving choked disc 
is analogous to that of hydrocephalus on edema. 

Intracranial spatial deficiency due to tumor devel- 
opment depends not only upon the size of the tumor 
but upon the degree of edema or hydrocephalus 
produced by the tumor. Small tumors in the aque- 
duct of Sylvius may cause marked early spatial 
deficiency, while large interhemispheric tumors of 
the anterior third may not produce symptoms of 
spatial deficiency until late in their course. 

The tendency of tumors of the anterior part of the 
brain or the midbrain to push the brain through the 
tentorial orifice into the posterior Cavity, and of 
posterior tumors to crowd the cerebellum through 
this orifice into the median cavity and through the 
occipital fossa into the spinal cavity, is discussed. 
Supratentorial tumors producing edema and not 
hydrocephalus will force the temporal lobe through 
the tentorial orifice which results in herniation. 
Compression of the veins in the neck of such hernias 
causes edema of the herniated portion. Tumors pro- 
ducing hydrocephalus without edema do not cause 
herniation. Cerebellar hernia produced by a similar 
mechanism will compress the cerebral peduncle 
which leads to venous congestion and frequently 
results in hemorrhage. Involvement of the cerebral 
tonsils produces the syndrome of bulbar corapresston. 

Any measure that reduces edema will relieve 
symptoms, and the intravenous injection of a hyper- 
tonic solution has a marked temporary sedative 
effect. On the other hand, horizontal decubitus 
which increases intracranial venous pressure, or an 
enema causing prolonged congestion of the abdominal 
veins, will cause exacerbation of the symptoms; 
cough, sneezing, defecation, or emotional excitement 
will do this also. Any measure which diminishes the 
pressure in the cavity subjacent to the lesion favors 
herniation, as illustrated by the disastrous and fre- 
quently fatal results of spinal puncture with its 
aspirating effect. Edith Schanche Moore. 

Dlckraann, G. tt.; Cerebral Resections (Resecciones 
cerebrales). Rev. As. tned. argent., 1946, 60: 91. 

The author discusses the indications for cerebral 
resection, and reports 8 cases which were operated 
'ipun, 3 having been reported previously. Only 2 
case reports of lobectomy for traumatic epilepsy are 
pven; gross cicatricial lesions of the frontal lobe were 
found in both of these cases. A special report on the 
results of surgical treatment of epileptics will be pub- 
lished later. 

Four conditions are cited in which the operation 
*naybe indicated: 

The first one is cerebral tumor or inflammatory 
process. Here the operative mortality in competent 


hands does not surpass 15 per cent, and even though 
definitive cure cannot always be promised, the ame- 
lioration is always greater than that obtained by 
simple decompression. A clinical cure of from 7 to 8 
years, even in malignant tumors, amply justifies the 
procedure. Although tuberculomas may often be 
enucleated easily, the operation of intracapsular 
enucleation promises nothing more than a recurrence 
of the tuberculoma or tuberculous meningitis, since 
the capsule always contains tubercles in abundance. 

The second condition is that in which the brain 
substance must be resected in order to reach more 
deeply seated lesions, such as tumors of the lateral 
ventricles or of the third ventricle, in which partial 
resection of a cerebellar lobe is necessary to reach the 
cerebellopontine angle, or in which removal of a 
frontal lobe is necessary to attain the region of the 
hypophysis, in the presence of craniopharyngiomas, 
or olfactory or parasellar meningiomas, or removal of 
the temporal or occipital lobes is necessary for deep 
lesions. 

The third condition cited is that of traumatic epi- 
lepsy, in which the author, guided by his electric 
excitor (thyratron), attempts to excise all the scar 
tissue and even opens up the ventricles to do so. In 
I of the 2 epileptics here reported all the scar tissue 
could not be removed because of the contiguity of 
the prerolandic area and this case was the only clin- 
ical failure in the entire group. The author rather 
discounts the influence exerted by shallow, super- 
ficial meningoencephalic traumas. 

The fourth condition is that of deep hemorrhage 
which cannot otherwise be exposed and controlled. 

The first case history was that of a year old 
male with convulsive attacks, whose failing vision 
suggested something more than a Jacksonian epilep- 
sy, and at operation an astroblastoma of the right 
frontal lobe was uncovered. Here an extensive re- 
section of the involved lobe removed most of the 
tumor. Since the operation he has suffered an occa- 
sional attack of convulsions, which were largely con- 
trolled by luminal. Case 2 was that of a 37 year old 
female who was operated upon twice. At the first 
operation a flat, mushroom tumor, attached by a 
pedicle rather far forward on the cortex of the frontal 
lobe, ivas removed and the area was quite intensively 
irradiated; nevertheless, about 2 years later there 
was a return of symptoms (cephalalgia, paresis of the 
rectus extemus muscle of the right eye, and pares- 
thesia) and the second operation disclosed a deep 
multiple cj^tic isomorphic glioblastoma. A resec- 
tion according to the technique of Dandy removed 
most of the neoplasm with almost immediate relief 
of the paresthesia and other subjective manifesta- 
tions. The patient has a clear mind and walks 
perfectly. 

The third patient was a 25 year old male railroad 
worker, who began to suffer from headaches 3 years 
ago and eventually developed a right homonj^mous 
hemianopsia. Operation disclosed what was evident- 
ly a tumor of the left occipital lobe, which was re- 
sected with care not to disturb the optic radiations. 
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In the depths of this lobe a firm enucleable tumor 
which proved to be a tuberculoma was uncovered. 
The patient has since been able to continue working, 
but the hemianopsia has remained stationary. The 
fourth resection here reported was that of a 26 year 
old female complaining of frontoparietal cephalalgia 
on the left side with serious diminution of vision in 
the left eye growing progressively worse. Operation 
disclosed enlargement and tenseness of the right 
frontal lobe. A Dandy resection of this lobe cut 
through the anterior end of a firm tumor; this was 
then enucleated, and apparently the ventride was 
opened. However, the leakof ventricular fluid ceased 
gradually, the wound healed, and subsequently the 
hemiparesls of the left leg and arm, and even the 
vision in the left eye improved noticeably, the pa- 
tient being up and about with absolutely normal 
psyche a month or so later. The tumor was diag- 
nosed as a mixed gigantocellnlar glioblastoma and 
astroblastoma. The fifth case was that of a 27 year 
old female complaining of headaches, diminution of 
vision, photophobia, vomiting preceded by nausea, 
and some change of psyche. Right frontal lobectomy 
did not entirely remove the tumor, some tissue of 
which was seen to extend backward out of reach. 
Eight months later the patient was perfectly well, 
the eye grounds had returned to normal, and she was 
able to lead her normal life. The sixth and seventh 
patients were those with the traumatic epilepsies al- 
ready mentioned; in i the condition was considerably 
ameliorated but in the other it did not improve. The 
seventh patient was briefly mentioned as having 
undergone a left occipital lobectomy for glioblas- 
toma; at the pre«ent time he is perfectly well and 
able to carry on his avocation as a roving peddler. 
He has gained 20 pounds in weight, and the edema 
of his eyes has cleared up, leaving a certain amount 
of postcdematous optic atrophy. 

The author is not as much interested in the striking 
recovery following lobectomy with regard to the im- 
proved vision and disappearance of parcses, which 
may be ascribed to pressure and would tend to get 
better following its removal, as he is in the changes 
in the higher psychic functions to be expected from te- 
raovalofsotnuchof the important tissuesof thebraio, 
such especially as those represented by the frontal 
lobe of the cerebrum. ^Vhen one tries to analyze the 
individual functions of a higher nature, there do not 
seem to be any appreciable changes in the lobecto- 
mized patient aside perhaps from a cerfain apprecia- 
tional disproportion, a failure to exhibit the justi- 
fiable anxieties of the situation, and an absolute lack 
of preoccupation with the future. The emotional 
status seems to return to its former level; some pa- 
tients are less irritable and more tolerant, and an 
adequate response to humorous situations is noted. 

However, when the examiner ceases to scan the 
psychic qualities, such as intelligence, memory, at- 
tention, and moral and esthetic senses individuaUy, 
and turns his attention to that something whi^ 
causes each individual to differ from all others, he 
will note that the frontal resection has produced a 


modification of the personality, which miv tsart 
the analysis of one not e.xperienced in the problem, 
of iwychiatty and psychology. These ilieraiions 
consist in an evident limitation of thecompleiiiiesof 
thought. It is difficult to incite these patients to 
new activities, requiring more elaborate mental func- 
tioning. There is a relaxation in the will power, adi- 
ficulty in synthesizing thoughts and sentiments, and 
also In comprehending at a single glance a \-arietyof 
representations, a certain amount of apathy, a fault 
in planning initiative, and a diminution in the power 
of imagination. However these individuals do not 
suffer^ disturbances of sphincter control nor altm- 
tions in the tone of the superficial or deep refleies- 

The author does not share the localization ideas 
of Kleist, because it was always possible that lit 
lesion extended bey’ond the limits of the frontal lobe 
in the war casualties which he observed. 

The author believes that frontal lobectomy hai 
revealed the following facts: 

1. Either of the frontal lobes is capable of carrying 
on satisfactorily the normal functions of both; _ 

2. There is no predominance of functloa ia either 
of the frontal lobes. A patient who has undergonea 
resection of the left frontal lobe is the same ai one 
who has lost the tight lobe. 

t. The frontal lobe syndrome, characterized by 
defects of intelligence and alteration of the personii- 
ily, is not the consequence of the suppression of the 
lobe, but of its dysfunction. , _ 

Jons W. Brewav, M.D 


SPINAL CORD AND ITS COVERINGS 

EJkfns, C. W., and Wegner. W. 

In the Treatment of the Paralyzed Patient we 
to Wartime Injuries of the Spine-Neu» 
surgical Complications. Ann. Snri., tOOi » 
.... 

From their experience with spinal cotd mjjjtie , 
the authors found that the most rsumpd 

surgical complications are the 0 

foreign bodies in dose prodrnity to the sp 
or peripheral nerve roots, intractable p > 
uncontrolled spinal reflexes. 

Retained foreign bodies "’ere found mi 
of the cases. Their location nithm the -P 
or ia or close to the cauda equina, th« P 
intractable pain, or of _a persistent 
determined the indications for oper • 

moval of the foreign bodies, howeve , . j 

prove fonttion but relieved- the pain »hen pa” 
present, and the draining sinuses bea • .j jj jnJ 

Fain is an old problem m 
contributes, by its jiffpred ffoni* 

debility. The character of the 
root type to generalized burning, a . cationiH.*’ 
sensation, usually in an estrcmitj! 
in the bladder and the ...tooeiiena'* 

thought to be one of its causes, bu ^ ^ 

to be removed. The obtained^ 

thalamic cordotomy in 3 cases 
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^ results. They noticed a marked improvement in the 
^ general nutrition of these patients after operation. 

L Uncontrolled spinal refle.xcs arc present in a large 
” percentage of paralyzed patients following spinal 
cord injuries and they present a very difiicuU thera- 
' peutic problem. They are described as simple 
flexion, e.xtension, crossed extension, extensor thrust, 
reflex stepping, and mass refle.x. No reflex charac- 
teristics typical of the level or degree of severity of 
the cord lesion could be found. 

The authors point to the fact that many of these 
• patients may have multiple and widespread lesions 
■ or discontinuous areas of heniatomyelia causing 
confusion in the reflex pattern. From their ohserva- 
‘ tion, the extensor reflexes were generally found in 
anatomically incomplete lesions, and were frequently 
accompanied by clonus. They warn against per- 
^ forming destructive operations in such cases as they 
J would permanently preclude the possibility of a 
^ spontaneous recovery of function. Thej* advise a 
conservative course of treatment such as splinting, 
traction, and physiotherapy. They gave curare to 
some of their patients and found it useful only as an 
, adjunct to other therapy. 

For the patients in whom conservative measures 
I did not help, mote radical therapy was often helpful. 
Division of the anterior and posterior branches of the 
obturator nerves has relieved adductor spasms in 
paralyzing the principal adductor muscles, but be- 
f cause of the fibrotic changes which have occurred in 
the muscles and around the hip joints the authors 
[ recommend the application, for several months, of 
adduction splints immediately after the obturator 
; nerve sections. 

In patients with severe flexor and extensor spasms 
and a verified complete spinal cord lesion, anterior 
rhizotomy of the appropriate nerve roots became the 
procedure of choice. These patients may also re- 
' quire tenotomies for the release of fixed contractures 
around the joints. The authors report satisfactory 
results in 3 cases following anterior rhizotomy. 

George Ferret, M.D. 

Munro, D.s The Rehabilitation of Patients To- 
tally Paralyzed Below the Waist, with Spe- 
cial Reference to Making Them Ambulatory 
and Capable of Earning Their Own Living. 
Urination. N. England J. M., 1946, 334; 307. 

The control of urination in paralyzed persons is a 
rnajor social necessity and anything short of com- 
plete control becomes a source of mental misgivings 
and economic loss. To be unable to walk, or to walk 
'veil, is one thing, but to continually smell of urine 
and to be unable to spend a night away from home is 
another. This state of affairs may result from any 
serious injury or maldevelopment of the spinal cord 
unless the bladder is taken under immediate and 
fjgorous control. This article is a very forcible discus- 
^,'pn of the value of tidal drainage with its resultant 

i^allible 24 hour control of urination.” 

The cases studied included 125 selected from 
among 243 patients with injuries to the spinal cord 


and, in addition, 24 in which tidal drainage was 
either not needed or not used. The treatment, if any, 
in these 24 cases studied for comparison is not men- 
tioned. However, all but i of loi patients were 
treated by tidal drainage and were taught to control 
their bladders so that they have “infallible 24 hour 
control of urination.” 

The treatment consists of the immediate place- 
ment in the bladder of a No. 16 or 18 Fr. soft rubber 
rectal tube, held in place with adhesive tape. For the 
last 6 years no urinary antiseptics have been admin- 
istered by mouth but the bladder has been irrigated 
frequently with buffered citric acid solutions. The 
catheter is changed once a week and the fluid intake 
is kept at 4,500 c.c. per day. As soon as the bladder 
becomes active at a reflex level, training is begun so 
that in the end the patient need only pass urine 
everj’ 3 hours or more and is able to go through the 
entire night without wetting thobed. Tidal drainage 
with an Inbuilt apparatus for measuring the bladder 
pressure is necessary to satisfactorily carry out this 
program. No other method can accomplish these 
results. 

Various complications are common with any 
method of controlling the bladder, but they are 
much less conspicuous in tidal drainage methods. 
Urethral complications may be avoided if nothing 
larger than a No. 16 or 18 Fr. catheter is used. Uri- 
nary infection is least with tidal drainage. These 
statements are supported by statistical tables. 

Other methods 01 controlling the bladder are men- 
tioned only to be condemned as inferior. Suprapubic 
drainage is to be used only under extraordinary con- 
ditions and should rarely, if ever, be necessary in 
civil practice. The methods arc intermittent irriga- 
tion, penile clamp, suprapubic cystostomy, perineal 
urethrostomy, and rubber urinals, The reasons why 
these procedures are ineffectual are clearly and force- 
fully laid down. Adrien VerBrucchen, M.D. 

SYMPATHETIC NERVES 

Nodto. F. J., and Nocito, C. : Surgery for the Relief 
of Pain. Anterolateral Chordotomy (Cirugiadel 
dolor. La cordotomfa anterolateral). Prensa med. 
argenL, 1946, 33: 285 

The author reports 36 cases in which anterolat- 
eral chordotomy was performed with good results 
and he draws the following conclusions from his ob- 
servations: 

Two types of pain can be distinguished: periph- 
eral or somatic, and visceral or splanchnic. Both 
types coexist only in the region of the external 
orifices, while in other parts of the body the sympa- 
thetic system does not participate in the production 
of somatic pain, and splanchnic pain is independent of 
the cerebrospinal system. Because of the synergism 
between the somatic, superficial pain and thermo- 
tactile functions, the stimuli responsible for painful 
sensation can be located and identified, while a deep 
pain can be located but the stimuli cannot be 
recognized. Factors responsible for the splanchnic 
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pain may be of a chemical, inflammatory, or ischen^ 
nature. Polyradicular innervation is responsible for 
the fact that pain originating in the viscera cannot 
be located e-ractly. 

The author discusses the anatomic paths of the 
conduction of pain and shows that anterolateral 
chordotomy is theoretically justified. He cites the 
following indications for the operation: 

1. Locomotor ataxia, especially if one of the three 
conditions— visceral crises, so called topalgia or 
pains in the distal portion of the extremities, or pain 
caused by radiculitis of the cauda equina— is found 
to be present. 

2. Cancer. Cachectic patients should not be oper- 
ated on. Chordotomy is indicated particularly in the 
presence of a cancer of the female genital o^ans, 
prostatic gland, bladder, or pleural endothelioma, 
and in the presence of primary or secondary cancer 
of the spine. Suppression of pain without resort to 
the use of morphine facilitates proper nutrition and 
improves the general condition of the patient. 

3. Other indications, such as ascending neuritis if 
a sympathetic gangliectomy had failed; plexitis or 
funiculitis due to a lesion of the spinal cord; painful 
amputation stump; Charcot’s painful paraplegia; 
kraurosis vulvae; certain cases of painful fractures of 
the pelvis; chronic spondylitis; and deforming arthro- 
sis of the hip. 

Only patients in a good general condition are suit- 
able for the operation. Those weakened by chronic 
morphine poisoning should be built up with liver in- 
jections and blood transfusions. Hypotension re- 
quires attention because chordotomy favors syncope. 
Special attention should be paid to the condition of 


the lungs, myocardium, and urinary tract lefort (lit 
operation is attempted. 

Among the postoperative complications, retuthn 
of urine is frequent and requires periodic c«i«- 
terization. The normal vesical reflex is usuaiy r^ 
established on the fifth or sixth postoperative dsy. 
Trophic disturbances may be rtsponsibit for a dis- 
ruption of the wound or the formation of decubitil 
ui^rs. Disruption of the wound occurs viti n- 
lativeiy great frequency in patients with locoaotcr 
ataxia or hypoprotetnemia. Many pitienU com- 
plain of radicular pains during the first Uw post- 
operative dal's. The pathogenesis of this complicj- 
tioo is obscure. Possibly the pains are caused by u 
irritation of the posterior roots or an injur;’ of the 
spina! cord during the operation. Motor distur- 
bances also occur and may be ascribed to an irrita- 
tion or a mote serious injury to the pyramidal tract 
A transitory or permanent paralysis may resolt 

In the authors' material only t case of transleot 
paralysis was recorded. 

The mortality In the authors’ cases was jjt 
per cent. , 

As a rule, deep sensations are ali« 

operation, but thermic sensations ate aooIisMd afttr 


a spinothalamic section. , , , 

In the authors’ material failures were recoraeau 


only 2 patients, or 5.5 per cent. . 

To combat visceral crises la tabetic 
chordotomy is preferable to the interruptWBOti^ 
costal nerves, operations on the solar plexuSi P® 
rior radicotomy, extirpation of the semiluaa ^ gi 
glion. or bHateral subdlaphragmatic vagotomy 
’ joscpa K. Nawt, M-D- 
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CHEST WALL AND BREAST 

Martin, J. F., and Gulchard, A.: The Skclctogenous 
Tumors of the Mammary Gland (Lts lutneuia 
squelettogSnes du scin). Lyon Chir,, 1945, 40: 325. 

Osteochondrogenous tumors of the breast are ex- 
tremely rare, only 60 cases being on record in the 
entire literature. They are polymorphic, containing 
hyaline or calcified cartilage, osteoid or osseous tis- 
sue, either in rudimentary lamellas, or true bone 
with haversian canals and a medullary cavity. Mye- 
loplaxes and osteoblasts are found either in the 
center of these bony structures or apart from them 
by themselves. These cartilaginous and bony ele- 
ments are surrounded and held together by various 
kinds of connective tissue. According to the prev- 
alence of one or the other of these tissues, the tumors 
are also called fibromas, myxomas, osteomas, or 
chondromas of the breast ; however, they rarely show 
any systematiaation; but rather they are polymor- 
phous connective tissue tumors, partly ossified or 
cartilaginous. 

Thirty-four of the known 60 cases presented pure 
isolated akeletogenous tumors of the breast, 10 of 
these being, benign osteochondromas and 34 (70%) 
being malignant osteochondrosarcomas. Twenty-six 
of the do cases presented mixed tumors of epithelial 
and mesodermal origin, fibromas or adenofibromas 
mixed with bony and cartilaginous elements. For 
the greatest part, these mixed neoplasms were ma- 
lignant, giving the picture of skelctogenous cpithc* 
liosarcoma. others resembled carcinomas with zones 
oi ossification. 

Although 75 per cent of these tumors showed the 
histological traits of malignancy, the clinical course 
was comparatively benign. Their growth was very 



Osteosarcoma of the breast. 



Fig. 2 . Ossified adenofibroma of the breast with the 
aspect of a partial liposarcoma. The metaplastic ossifica- 
tion of the adenofibroma is shown. 


slow; they did not infiltrate into the surrounding 
tissue, and they may exist for many years without 
causing metastases. Only 20 per cent of the known 
cases showed metastases in other organs. 

As to the histogenesis, the authors consider these 
tumors as cases of metaplasia from the epithelial to 
the connective and osteogenous tissue. In their 
mixture of epithelial and mesodermal elements, some 
of these neoplasms, the cpitheliosarcomaS, remind 
one of the mixed tumors of the salivary glands. Ex- 
tremely rare in the human being, these osteochon- 



3. Skeletogenous epltheliosarcoma of the breast. 


339 



240 


INTERNATIONAL ABSTRACTS OF SURGERY 


drogcnous tumors of the mammary gland are fre- 
quent in animals, especially in the dog and cat. 

The 6o cases included 9 cases observed by the 
authors, which were not published previously. 

U’ERNEe M. SOLlflTZ, M.D. 

Faug(re, G. and Prot-Rousscau. C.: Resection of 
the Axillary Vein In the Radical Operation of 
Canwr of the Mammarj’ Gland. (Kfsection de 
la veiae axUlalie au couis dt I'opSiation radicate da 
cancer du sein). Bordeaux ehir., 194a, 3: 131. 

In cancer of the breast, the radical removal of all 
the lymph nodes in the axilla is a condition sine qua 
non to secure a lasting cure. One group of these 
lymph nodes, the subclavicular, is situated close to 
the axillary vein and, in cases of carcinoma, often 
adherent to it. For this reason, ligation and resec- 
tion of the vein has been suggested by several 
writers. This procedure is advisable especially when 
carcinomatous nodes arc found in the immediate 
vicinity of the vein. Histological examination has 
revealed invasion of carcinomatous cells in the 
adventitia of the vein. 

The authors report 4 cases in which the axillary 
vein was resected because of adherent lymph nodes. 
Except for edema of the hand and arm during the 
first few months after the operation, no untoward 
sequelae were obser\'cd. 

There is no doubt that the danger of metastascs 1 $ 
reduced b/ the resection of the vein. However, 3 
complications should be mentioned which may occur 
after the resection: pulmonary embolism and severe 
edema of the hand and arm. Neither of these com- 
plications was observed in the cases of the authors, 
’rhe edema in these cases was not more severe than 
in many cases of the classical operation without re- 
section. Apparently, the collateral circulation is 
sufEcient to prevent severe edema, and it seems that 
the development of elephantiasis is caused by 
lymphangitis and following occlusion of the lym- 
phatics by fibrosis, rather than by obstruction of the 
venous circulation. We&xeb M. Souiitz, M.I>. 

Drown A.: Late Recurrences In the Skin following 
Radical Amputation of tlie Breast for Car- 
cinoma. Q.Bull. Norlkuesl. if. School, ig^t, 2 q: 18. 

Evidence that a tumor recurring in the skin after 
an operation for radical removal of the breast for 
carcinoma Is a recurrence in the skin itself and not a 
generalized chest wall metastasis, falls into two cate- 
gories. 

1. The tumor should involve only the skin itself 
but may spread into a small amount of subcutaneous 
tissue. Any involvement of the deeper tissues, such 
as deep fascia or the tissues of the chest wall, throws 
doubt upon the origin in the skin as the skin involve- 
ment may be secondary to a deeper origin. 

2. The tumor should be histologically not only a 
type of tumor that docs not primarily occur in the 
skin but also a type that occurs in the breast and 
closely approximates the original tumor for which 
the primary operation was performed. However, in 


the 3 cases presented it was histokgicilW mon 
malignant. 

Little has been written concerning skin metislau 
and no differentiation has been made between tme 
skm metastasis and that occurring in the deeper is- 
sues of the chest wall. It is the authors belief that the 
important part of the operation so far as skin recur- 
rence is concerned is the careful undercutting of the 
skin to the limits of deep removal. It is not difficult 
to go too deeply into the subcutaneous tissue and 
leave a small particle of breast attached to the skin, 
If this is done it is not possible to state that the k- 
currcnccis in the skin since it maybe from the small 
portion of breast left in the wound. 

Three case reports arc presented illustrating late 
occurrence of skin metastasis in patients uhohai 
undergone a radical resection of the breast for carci- 
noma. The skin metastasis occurred as folbvvs; is 
years and 5 months, xr years and 6 months, and 4 
years and 4 months after the primary operation. The 
same technique was followed in each of the cases 
and an outline of the operative steps is reviewed. 

The interesting points found in the review of the 
cases presented were: 

I. None of the tumors wassituated In Ihescarof 
the primar>’ operation, which remained soft aw 
flexible throughout its entire extent and was not it 
any point adherent to the chest wall. In each cue 
the tumor was situated on the outer side of the scar, 
apparently at the site of a previous stitch bole, am 
did not spread from there toward the scar. In Mai- 
tion to the causes of local recuireace after radical 
mastectomy presented in the literature, 

(1) direct invasion from the idj’acent primary tumo , 

(2) lymphatic emboli. (3) lymphaUcptrmealwn.m 

(4) emboli from the blood stream, oii* ,l 
consider implantation of the tumor cells 1 
skin at the primary operation. . 

a. The time interval between the 
lion and the appearance of the lu 

quite Jong. The tumor, appearing m 
and a small amount of subadjacent connect - 
was in all 3 cases a type of tumor that does not occur 
in the skin as a primary tumor. . ^ 

3. In all cases the nodule in 
cellular than the original growth and 

contained large amounts of connect 
therefore presented the MD 

carcinoma. Jonn E. K«abi.v, 


TRACHEA. LUNGS. AND PLEU^ 

)„,kc, J., .„d J»cob,. T. T.: 
ot thi Chest. Ann. Sn.,., iW». 


or tne tinesr, . nroer- 

A total of 402 patients a Gen- 

orating wounds of the chest 


orating wounds of the chest njiy, from 

ral Hospital during the campaio Eastern 

fovember, 1943 to tvbniar>-, i 94 S 

'ranee, from November, 1944 , .[,e problems 

•, the purpose of this conclusions as can 

neountered, together with such _ . „ j[,e saoe 
e drawn from the observatio • 
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period of time an equally large number of patients 
with chest wall injuries, pulmonary contusions, and 
blast injuries of the lung had been treated. Many 
of these have had associated hemothorax, but have 
not been included in this study because the wounds 
had not penetrated the pleural cavity. Final end 
results cannot be discussed at this time for several 
reasons. The expression “returned to duty” cannot 
be accepted as an end result until it can be sho^7n 
that such patient remained at full duty, oi even 
limited duty. 

The patients were received for the most part from 
Evacuation or Field hospitals. A few were admitted 
directly following accidents occurring in the vicinity; 
and another group was admitted from the Front 
without preliminary treatment in Forward hospitals. 
This occurred during the early days of the Anzio and 
Southern France invasions. 

It was possible to follow with considerable interest 
the transition in Forward chest surgery with its 
increasing emphasis on conservatism. Certainly, 
patients are being received at present with pulmon- 
ary injuries and retained foreign bodies who would 
have been, treated by formal thoracotomy at For- 
ward installations a year ago. This conservatism is 
more than adequately justified by results. The 
authore were favorably impressed by the condition 
on arrival of patients who have had no more elabor- 
ate treatment than debridement and aspiration, or 
debridement and closure of sucking wounds. Many 
of these patients required no further formal intra- 
pleural surgical treatment. Definitive chest surgery 
» best carried out at the nearest hospital, where an 
uninterrupted convalescence can be expected. The 
importance of minimal delay in travel is shown in 
detail in the discussion. 

Hemothorax is by far the commonest single com- 
plication of penetrating ivounds of the chest; it 
occurred in 78.5 per cent of the total number of cases 
studied. 

Small, asymptomatic hcmothoraces almost always 
will disappear in a short time if early ambulatory 
activity is encouraged. If a hemothorax is small and 
complicated by fever, dyspnea, or pain in the chest, 
aspiration is carried out for both diagnostic and 
therapeutic reasons. Many times pain can be re- 
lieved by the removal of a small amount of blood. 

The large hemothorax must be aspirated early and 
frequently in order to obtain satisfactory results. 
The prime purpose of aspiration is to obliterate 
abnormal pleural space and allow the lung to re- 
expand. This is essential if the pulmonary dynamics 
are to be restored to normal. 

The Baxter transfusion vacuum bottle and valve 
are used for aspiration. We have found the use of 
this apparatus to be a simple, air-tight and sterile 
method for the removal of chest fluid. It allows the 
removal of 600 c.c. of blood or air at one time, and 
the rate of removal can be easily adjusted by the use 
of the valve. 

The removal of 600 c.c. at one time has been 
practiced. Aspiration of larger quantities results in 
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untoward symptoms such as cough, pain in the chest, 
and a feeling of faintness. When these symptoms 
appeared, aspiration was discontinued immediately. 

The injection of air into the pleural space following 
thoracentesis was not used in any of the cases. The 
authors do not share the opinion that air replace- 
ment will prevent further bleeding from the expanded 
lung. That bleeding recurs after aspiration is con- 
jecture and is not validated by proof. The opposite 
has been found to be true by studying the hemato- 
crit, hemoglobin, and plasma protein of hemothorax 
fluid. A sample of the aspirated fluid was studied by 
the Van Slyke copper sulfate method after each 
aspiration and it w'as found that in no instance was 
there evidence of increased bleeding. In fact, in all 
patients aspirated more than once, there was a 
definite progressive decrease in the hematocrit and 
hemoglobin readings of the fluid. 

Clotted hemothorax has been the subject of much 
controversy among thoracic surgeons in World War 
II. A distinction must be made between an inaspir- 
able hemothorax and a clotted hemothorax. The 
clotted hemothorax obviously is not aspirable, but it 
does not necessarily follow that the inaspirable 
hemothorax is clotted. The traumatized chest wall 
and lungs are prone to form many bands and points 
of adherence which may make aspiration difficult or 
even impossible. Uninfected inaspirable hemothorax 
is treated conservatively, by repeated attempts at 
aspiration, blood replacement, early ambulatory 
activity, and breathing exercises. If at the end of 5 
weeks there was no evidence of expansion of the lung 
and disappearance of the blood, a thoracotomy and 
and decortication were done. 

The management of intrathoracic foreign bodies, 
abdominothoracic injuries, contusion of the lung, 
lung abscess, empyema, and wounds of the pericar- 
dium and heart is reported in detail, special emphasis 
being placed on the general care of the patient. 

A low incidence of empyema, clotted hemothorax, 
operative procedures necessary, and the low mor- 
tality rate of 0.9 per cent are shown. 

It is suggested that early, frequent aspiration, 
adequate blood replacement, and early ambulation 
are extremely important in the reduction of the 
incidence of complications. 

It is further suggested that definitive treatment of 
penetrating chest wounds may be carried out most 
satisfactorily in the Fonvard General Hospitals. 

John E. Kirkpatrick, M.D. 

Harper, £. H. C., and Tait, G. B.: Pulmonary 
Edema in Chest Wounds. Lancet, Lend., 1946, 
*:S33- 

Pulmonary edema is the most serious complication 
in large lacerating w’ounds of the lung. 

In the authors’ cases, in spite of treatment with 
oxygen, atropine sulfate, and hypertonic plasma, all 
but X were fatal. 

The one surviving patient, after receiving the 
usual treatment, finally undenvent venesection and 
within an hour improved dramatically. 
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group. The penicillin in these cases was given intra- 
pleurally, intramuscularly, or both ways. There 
docs not seem to be any correlation between the siae 
of individual intrapleural doses, their number, or 
frequency. The most common intrapleural dose in 
use now is from 50,000 to 100,000 U. In two-thirds 
of the cases the j^cnicillin treatment was given owr 
a period of less than 3 weeks. In more than onc-half 
of the $6 cases in which the number o( injections 
required to sterilize the pleural fluid was stated, one 
or two injections were made. In 12 cases it was not 
sterilized at all. S>'stcmic therapy is probably not 
essential in most cases if intrapleural injections of 
100,000 U. or more are given at 24 to 48 hour inter- 
vals. 

The susceptibility of organisms to penicillin, the 
duration of the illness, the thickness of the pleura, 
the presence of thick pus, fibrin clots, loculattons, 
bronchopleural fistulas, or a draining sinus all play 
an important part in the stcriliiation and oblitera- 
tion of empyema cavities. They may require surgical 
interference. Intramuscular administration of peni- 
cillin is particularly useful if the underlying pulmon- 
ary lesion is still active. 

The greatest objection to the nonsurgical treat- 
ment of empyema has been the fear that the patient 
would be left with a thickened and immobile pleura, 
and that pulmonary function would be reduced 
Impairment of function, pleural thickening, and 
other (lifTicultics arc not necessarily less, and may 
even be greater, following operation than in the 
cases in which operation can be avoided. Operations 
also leave ugly scars and considerable deformity. 

The ptoMftion of cutes without operation has 
varied widely in diilerent reports. Some authors 
have operated on practically all of their cases and 
concluded that penicillin has altered the treatment 
of empyema only slightly or not at all. Others ob- 
tained cures in almost all of their cases treated with 
penicillin and aspirations alone, and maintain that 
the need for rib resection has been markedly tcducetl. 
On the basis of accumulated experience, it seems 
evident that at present more than onc-half of all 
cases of empyema can be cured by repeated aspira- 
tions and local instillations of penicillin into the 
pleural cavity. 

The use of sulfonamides in treating pneumonia has 
not materially affected the incidence of empyema 
It is expected that penicillin may do this. The indi- 
cations for nb resection and the optimum time w-hen 
it should be done when penicillin has been given 
remain to be worked out and will vary in different 
patients. In general, as long as the patient continues 
to improve, the cultures remain sterile, and the fluid 
diminishes in quantity, it is safe to continue with 
conservative therapy. Most patients who are even- 
tually cured show marked improvement within the 
first 2 weeks. 

It is not desired to leave the impression that rib 
resection and other forms of surgical drainage have 
been entirely replaced by penicillin therapy and 
simple aspirations. These operations will still be 


necessary in many cases. However, now mon 
empyemas than ever can be cured vmliont opfit 
surgical drainage. This results in a shorter iUntss 
and a shorter period of disability 

Robert R. Bigelow, MD 


Platt, A.D.t Primary MesotheliomalEndothellonij) 

of the Pleura. Am.J. Kotntt, 1946, 55.173, 


In a brief review of the litetatuit on prinii7 
mesothelioma of the pleura, an incidence of i,i ciifs 
per thousand autopsies was reported by SiccoMttu! 
Coblenz, with greatest frequency between the ign 
of 40 and 60 years, and, according to Birnbaua,! 
ratio of males to females of 2 to i. He notes that the 
cUnical findings are often reported to simulate those 
of a chronic inflammatory process, but ihatchm 
pain is early and persistent, and is accompamed by 
a dry cough, with rapid loss of energy and some loa 
of weight. Roentgen examination early in ^cd’s- 

case has been found of little help in identifying the 
nature of the lesion, for it may show only a slisht 
pleural effusion at the base of the involved luaj 
Later the effusion becomes rnassive and obscures Iht 
entire lung field, and only occasionally^ are tumor 
nodules visualized after a thoracentesis Several 
authors have emphasized that when thoraceotesuis 
attempted in these cases, the needle often setos to 
strike against firmly resistant tissue. The plearm 
fluid may or may not be bloody, and may ormay not 
reveal malignant cells. 

The author reports a case which, while sho*^ 
the features outlined, demonstrates the diocu 
encountered clinically in diagnosing pleural m 
Ihcltoma. The patient was a woman of,33 
seen (in 1937) because of constant pain m we 
lower thorax for several mon^s. 
nonproiluctive cough, intermittent low era > 

and fatigue. Physical examination disclosed w 

ness over the lelt eighth rib but no “J 

heart or breath sounds; the 
only rather minimal left pleural effusion. . ^ 

returned 15 months later, complammg . , ^j^s, 
severity of the symptoms, dyspnea, and ( 

there was both physical ^entg n 
increase in the left pleural effusion. . 
left eighth rib, and apparent sus- 

the c^diac silhouette. Cardiac 

pectcd.butthccleclrocardiogramw njaicb, 

for sinutachycardia. Two clo«e W 

1939) a dense nonpulsating mass n jj,,, 

the left cardiac border, and ® Films taken 

thought to be bronchogenic jho„ed osteti- 

in May, JW? '>"”1 


l>-tic metaatascs in :!;\|,"thoir.nd”S^,;3 


Palliative irradiation fp tne ffnj 

gave only transient relief of vi-ss akajs 

thoracenteses it was noted jb . jnto th' 

difficulty in forcing /^fSisVere found w 
pleural space; no malignant f J'^jingly emac'- 

Lpirate. The patient ^erayMrsafl^^' 

ated and died in October, i9J9- 
fiist onset of chest pain. 
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At autopsy the left visceral ami parietal pleurae 
were foun<j diJiuscly thickened, studded with nodules 
ami adherent to each other and to the pericardium, 
except where separated by loculaled bloody lluld. 
The left luiiK 'vas atelectatic and contained scat- 
tered discrete tumor nodules, as did the rigljt lung. 
There was a right serofibrinous effusion, and the 
right visceral pleural surfaces were tumor-studded 
but not olher^visc thickened. No evidence of a 
primary bronchial tumor site was found. The tumor 
tissue had invaded the pericardium diffusely and 
there was an accompanying pericardial effusion. The 
left eighth rib was the site of a small osteoclastic 
metastasis. No abdominal visceral metastases were 
found. The microscopic sections showed the left 
pleura tremendously thickened by tubules, columns, 
nests, and sheets of large anaplastic plcomoii)hic 
nuclei, some in mitosis, embedded in fibrous struma, 
and filling countless lymph spaces. 

Lilian Donaldson, M.D. 

MISCELLAMEOnS 

Nicholson, \V. F.i Penetrating Wounds of the 
Chest. Bril.J.Suri., 1046, 33: J57. 

The author presents a survey of 1,639 penetrating 
chest wounds seen in the Middle East and Central 
>Mcditerrancan Forces. The patients were received 
immediately after being wounded up to 3 or 4 weeks 
after being wounded, accor<ling to the tactical situ- 
ation. The overall mortality was 4.37 per cent. 

On x*ray, wounds of the lung may present the 
missile track, although most often a pulmonary 
hematoma is the pathological picture. Such fntra- 
pulmonary hemorrhage was believed important in 
producing a “wet lung.” Alost of these resolve 
spontaneously. “A few pass on to pneumonia; 
fewer still to an abscess." .\tclcctasis was common, 
particularly in the presence of hemothorax. Bron- 
choscopy was infrequently used. 

Pneumothorax alone is infrequent although it 1$ 
present, in some degree, in all penetrating wounds. 
Tension pneumothorax was seen in 1.5 per cent of all 
cases. Of 24 patients, 10 died later of sepsis. 

Hemothorax occurred in 1,027 cases, or 62.6 per 
cent of the series. Of these, 718 remained uninfected 
and fluid; 217 were infected and fluid; 92 were 
clotted. Seventy-five per cent of the last group were 
infected. Empyemas occurred in 22.3 per cent. 
There were S cases in which further bleeding into 
the pleura occurred 24 hours after wounding. 

There were 61 clotted or loculatcd hemolhoraces 
on the tight, and 32 on the left. Evacuation of the 
clot and decortication were employed in such cases. 

Five factors which favor the development of a 
chronic empyema are listed: (i) the wound of the 
lung may produce a permanent scar with inability 
of the affected lung to expand; (2) prevalence of 
staphylococcus aureus infection, an organism which 
produces no fibrinolysin; (3) retained foreign body; 
U) bronchopleural fistula; (s) fibrin deposit on the 
visceral pleura, which is tough and unyielding. 


There were 164 thoracoabdominal wounds, loi 
on the right and 63 on the left. Conservatism in the 
management of liver injuries was more common than 
operation, and when the latter was carried out the 
abdominal root seemed to predominate. Subphrenic 
abscesses were seen in the proportion of 13 on the 
right and 7 on the left. Six cases of bile plcuritls 
became infected. There were 2 cases of broncho- 
biliary fistula. The mortality at the Base Hospital 
in thoracoabdominal wounds was 22 per cent. 

Intrapleural foreign bodies were seen in 30 eases 
with empyema in 36. Intrapulmonary foreign 
bodies, I by 2 centimeters in size, were removed, 
as well as the intrapleural ones. Smaller foreign 
boifics were removed after resolution of the pulmo- 
nary hematoma. Eight eases of lung abscess due to 
a retained foreign body were seen. 

Foreign bodies in or near the pericardium were 
removed, particularly if there was evidence of 
“recurrent pericarditis from Irritation by a foreign 
body.” 

Foreign bodies in a vertebral body, particularly 
in the presence of infection, constitute a serious 
])roblcm. 

A program of rehabilitation is stressed. Breathing 
exercises arc important, but caution against insti- 
tuting them during active phases of infection is 
given. 

Eight case reports, including good illustrative 
roentgenograms, are used to document the dis- 
cussion. IIiRAM T. Langston, M.D. 

Rose. T. F.. and Ncuson, A.: Treatment of Gun- 
shot Wounds of tlie Chest Jn the Field Aided by 
Fcniclllin Therapy, iled. J. Auslraliat 1946, i: 
390. 

The authors report 32 cases of gunshot wounds of 
the chest with intrapleural involvement. The treat- 
ment was based on adequate resuscitation, early 
excision and suture of the wounds, early and re- 
peated aspiration of hcmothoraccs, and early 
thoracotomy for fibrinohemothorax and pleural 
infection. 

Penicillin therapy, both intrapleural and intra- 
muscular, was used as an adjuvant in all eases. 

S.vuuEL Kahn, M.D. 

Santy, P., Bdrard, M., and Maillet, P.: Gas Em- 
bolism in Thoracic Surgery (Les embolies 
gazeuscs en chirurgie thoradque). Lyon chtr., 1945, 
40: 682. 

The authors report 10 observations of a compli- 
cation which is the most difficult to avoid in thoracic 
surgery, namely, gas embolism. The authors are 
dealing only with so-called arterial gas emboli which 
pass the left side of the heart and show a tendency 
to enter one of the branches of the aorta in an 
ascending direction. In view of the usual position 
of the patient the embolus most frequently enters 
the carotid arteries. The most important signs of 
gas embolism are syncope, epileptiform crises, 
and hemiplegia. If syncope docs not lead to a fatal 
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ABDOMINAL WALL AND PERITONEUM 

Stajano, C.: The Supposed DiUerenco in the De* 
fensivo Power o{ the Peritoneum In Distinct 
Sectors of the Abdomen (La pretendida diferencia 
deiensiva del peritoneo en los dUtintos sectores del 
abdomen). Rev. mex. cir., 1945, 13: 102. 

In this polished disquisition on the philosophy of 
error, the distinguished Uruguayan professorof clinic- 
al surgery attempts to limit himself to that particular 
sophistry, prevalent in the medical profession and par- 
ticularly amongsurgeons, which teaches that there isa 
difference in the defensive reaction between the peri- 
toneal surfaces of the lower and upper sectors of the 
abdominal cavity. He does not try to prove by posi- 
tive evidence that Ranvier was wrong in asserting 
that there were distinctive differences between the 
lymphatic arrangement of the lower and upper ab- 
dominal regions, or that Clark— also about the turn 
of the century— was practically in error in recom- 
mending his declivitous posture for the patient, viz., 
almost a Trendelenberg posture, to favor the reab- 
sorplion of the products of peritoneal effusion or 
hemorrhage. Nor docs he say that Fowler’s position 
for surgical patients has not been of any practical 
value. He merely states that today there is no basis 
for the profession’s being guided by these con- 
ceptions. 

These erroneous ideas arose during the period 
when morphology rather than physiology dominated 
surgical thought, when judgments based on ana- 
tomical structure were the mode in surgery, and 
subsequent investigators piled error upon error in 
trying to prove that this theory was true, instead of 
trjdng to establish its authenticity. For instance, it 
was pointed out that the pelvic peritoneum resists 
infection much better than the peritoneum in the 
upper abdominal regions. However, in recent years 
it has been shown that there is no basis for such an 
assumption. The apparent difference was due to the 
prevalence of gonococcus infections in the lower ab- 
dominal regions, and it is known that the gonococcus 
is by nature a fragile organism and is incapable in 
itself of much aggression within the body. It is the 
exotoxins and particularly the endotoxins of the 
gonococcus which produce the congestive and exuda- 
tive manifestations which look so virulent to us. On 
the other hand, the streptococcic involvements of the 
lower abdominal regions, such as the puerperal 
abscesses of the lubes and ovaries, are just as viru- 
lent and deadly as streptococcic infections anywhere 
else in the body. 

In the upper abdominal region the grave prog- 
nosis of infections of the biliary tract was assumed 
to be due to the spongelike absorptive capacity of 
the peritoneal surfaces about the diaphragm, but 
no notice was taken of the fact that infradiaphrag- 
matic abscesses allowed of about as much tempo- 


rizing and were almost as easy to cure as the corre- 
sponding involvements of the pelvis. It is now 
shown that the deaths from biliary infections are 
due to injury to the parenchyma of the liver rather 
than to special conditions of defense reactivity and 
absorption of the peritoneum. 

The surgeons of the early nineteen hundreds were 
timidly attempting gastroenterostomies and gastros- 
tomies for cancer of the esophagus and blaming 
their failures on the special conditions to be en- 
countered in the peritoneum of the upper abdominal 
cavity, rather than on the true causes, such as 
failure of the suture line, occlusion of the ne- 
ostomies, intestinal loop herniations, high intestinal 
occlusions, and hemorrhage into cavities or into 
the peritoneal cavity itself. All such accidents were 
ascribable to the operator himself or to his prepa- 
ration of the patient. Today the simple closure of 
perforated gastric and duodenal ulcer and the vast 
excisions of the upper alimentary tract, with or 
without drainage, discredit any such theory as a 
special fragility of the upper peritoneal cavity. 

All in all it seems that tne peritoneum possesses an 
extraordinary capacity for defense throughout all 
sectors of the abdominal cavity, and that it is the 
particular biologic qualities of the individual in- 
vading organism, and its particular intensity and 
modality of aggression which determine the differing 
gravity of the processes within the general abdomi- 
nal cavity. Fowler’s position is of value because it 
transports the products of infection to regions of the 
body, such as the cul-de-sac of Douglas in the 
woman, where drainage may be more easily and 
effectively done. John W. Beennajt, M.D. 

Figari, A.: The Causes of Acute Peritonitis Ob- 
served at the Autopsy Table (Le cause delle peri- 
toniti acute osservatc al tavoloanatomico). PoUclin., 
sez. pT<u., 1946, 53: 61. 

The author presents a statistical analysis of cases 
of acute peritonitis seen at postmortem examina- 
tions at the PolicUnico, Umberto i, between 1937 
and 1942. 

Deaths from acute peritonitis were found to ac- 
count for 5.7 per cent of the total autopsy material 
during the period under observation; appendicitis 
and postoperative peritonitis were the etiological 
factors in 32.3 per cent and 18.5 per cent, respective- 
ly. In 13.7 per cent of the cases the peritonitis was 
attributed to perforated gastric and duodenal ulcers, 
rvhile in the remaining 46 per cent it was due to 
strangulated hernias, gynecological lesions, perfora- 
tions of the gastrointestinal tract due to neoplasms, 
volvuli, perforated typhoid ulcers, suppurative proc- 
esses, and unclassified ulcers of the small and large 
intestine. 

The deaths from complications of appendicitis 
>vere found to decline from 35.3 per cent in 1937 
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19.6 per cent in 1942, while perforations from peptic 
ulcers were seen to rise from 12.6 per cent to 17.5 
per cent. Postoperative peritonitis maintained a 
constant rate of 20.7 per cent until 1942 when it 
fell to 7.2 per cent. Eoith FAaxswoaTn, M.D. 

Mosto, D., and Pastorlnh R.sPseudom^omaof tbe 
Peritoneum (Pseudo mizoma peritoneal). An. 
AUnto Insl. maltrnidad, 194S1 P- ®S' 

The s patients observed by the authors were from 
25 to 60 years of age (a males and 3 females). In 4 
appendectomy was performed. One patient! had 
undergone an appendectomy and presented a fistula 
discharging gelatinous material. In 4 of these cases 
the diagnosis was appendicitis (in x instance with a 
perforated appendix). The remaining patient ex- 
hibited a chronic follicular appendicitis with peri- 
appendicitis and vascularitis, and the terminal por- 
tion of the small intestine displayed a dense crop of 
miliary granulations over an area of ro sq. cm., 
which proved on histologic examination to consist of 
vascularized, myxomatous granulations containing 
glandular structures of appendicular tyi>e. 

In 3 of these patients the picture was that of a 
secondary specific irritation of the peritoneum by 
the mucous deposits, and In the others the picture 
resembled that of implants of glandular tissue from 
the appendix to the peritoneal surfaces. 

The authors believe that their material supports 
the statements of other authors (von Rubnitz and 
Hermann: Archives of Patholoiy, 1943, 3$: 297), that 
there are 2 forms of pseudomyxoma of the peri* 
toneum of appendical origin— one a benign type 
which will often disappear when the appendix itself 
is removed, and the other a form with mucosal im- 
plants, which arc apt to undergo malignant degen- 
eration, especially it the process spreads extensively 
over the peritoneal cavity. This last form requires 
postoperative irradiation, and in spite of this may 
terminate fatally. John \V. Bkcnnan, M.D. 

Thompson, G. C. V., and Chambers. C. II.: 
.5 Chylangloma of the fticseotery, with Report 
of a Case, and a Brief Discussion of Mesenteric 
Cysts, jifed. J. Australia, 1946, r: aio. 

A chylangioma of the mesentery has been defined 
by Ewing as a cavernous lymphangioma containing 
milky fluid, which arises from congenital or acquired 
obstruction of the lacteal vessels. Chylangioma 
constitutes one type of true mesenteric cy’st, in that 
it conforms to the definition of a mesenteric cyst 
given by Higgins and Lloyd, who held that mesen- 
teric cysts were cysts which occurred in or near the 
mesentery, which were not malignant, dermoid, or 
parasitic, and which did not arise from any nor- 
mally placed retroperitoneal organ. 

Chylangioirvas are considered benign tumors 
whose embryonic origin is stressed by m^^y authors. 
They occur most frequently at the primitive centers 
of origin of lymph tissue in the embryo. 

Macroscopically, chylangiomas are :vell differenti- 
ated from surrounding tissues, having a capsule 


which vanes with the size of the cysts, with tbeit 
situation, and according to whether they are ped- 
unculated or sessile, or whether they project hetreea 
tte layers of the mesentery. The tumor may lea 
single cyst or a muUilocular cyst with cystic spaces 
of varying size; it may be entirely cystic or miiIt 
fleshy, *■ 

The authors report a case of chylangioma of lit 
mesentery at the duodenojejunal junction. The q-st 
had the features of a true tumor of the lacteals, Tit 
confused classification of mesenteric cysts iras dis- 
cussed, and an attempt was made to describe com- 
mon types of mesenteric cysts. The clinical sijra, 
symptoms, diagnosis, and treatment of mesentenc 
cysts were briefly stated. ChasiesBaeo.v.MD. 


GASTROINTESTINAL TRACT 


Ricketts, \V> E., and Pollard, H. M.: A tuxnr&ens' 
logical and Gastroscopic Study of Gastric Dli 
ease. Gastroenterolo{y, 1946, 6: i. 


The purpose of this report was to present aaaoaly- 
sis of a series of 1,207 patients with gastric disejM 
who were studied Doth by means of x-iays ana 
gastroscopy. In general, It was agreed ihst tii 
shape, contour, motor function, and gtess leswas 
are seen better by means of the x-rays, while 
changes and small lesions ate seen better snti toe 
gastroscope. . . , . . ti. 

Duodenal lesions obviously not deteetabU by 
gastroscopy were excluded from the analysis' 
with gastroscopic and roentgenological finamgsirt 

not considered. 

In 60 of 172 cases in which both ewramatwu 


In 60 of 172 cases in wmea opu , 

were negative, no satisfactory clm^al 
made, and in 11 a cases the clinical diagnosis me uW 
a wide variety of extragastric disorders and 
In 46 ol the 355 casts ivith conflitliaf 

r^.-icfroscoDV fsilcd to rcvei 


In 46 of the 355 cases witft conoitimK , 

and roentgen findings, gastroscopy failed , 

lesions shown by the x-rays, including 
benign ulcer, zt of catdnoma 
or autopsy), 2 of benign polypos's.and i c S 
trie diverticulum. Conversely, 1 ,m 

and negative roentgen findings were obt ed 
cases, including 269 cases of ch^nic g r 
benign ulcer, 10 of carcinoma P^, (, 

operation or autopsy m 5), 4 ^ ^ ^^[ro- 

with malignant dcgcneialion and 3 , , 

icopic .Pd roeptEe»oloEic.l d..sn®s 
proved to be tumorlile sestnl'S by hisMOgiw 

"In the roiuplete clinical f f“S«abl? al- 
jastroscopy and roentgen study a 
Ihoush not inlalliblc j,o„M .'l li- 
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Fig. I. Left, the patient is a male, aged 51, with gastric distress. The large 
ulcer of the posterior gastric waU was not seen in the prone oblique and, right, prone 
positions, but is well shown in the sujMnc position. 


recognized until revealed by supine views. Conse- 
quently, spot roentgenograms oi an involved areaarc 
often omitted and a negative report is made if the 
supine view is not taken. The long period spent dur- 
ing detailed spot roentgenogram studies of scries o£ 
patients sometimes causes visual fatigue which is 
responsible for poor diagnostic results. In more cases 
than it. seems to be realized, accurate roentgeno- 
graphic technique yields results that ate equal in 
value to those whi«± are obtained with spot roent- 
genograms. 

The author uses the supine and supine oblique 
projections to demonstrate lesions not ordinarily 
observed in the upright and prone positions. Al- 
though in nearly So per cent of tho cases the morbid 
condition can be revealed in the prone, prone 
oblique, and upright vieNVS, in the remaining 30 per 
cent it cannot be demonstrated unless supine pro- 
jections are used. This is true especially when the 
corpus and posterior wall of the stomach are 
involved. 

The author’s observations suggest that roentgeno- 
graphy of the stomach in the supine and supine 
oblique positions is indicated when the clinical 
manifestations strongly point to a gastric lesion but 
the usual roentgen methods fail to reveal such a 
lesion. The technique of the method is outlined in 
'ictail. . Harold Laufuan, If. D. 

l^hn, K., and Faber, B.: Invaglnacloaof tlio Stom- 
ach. Ada radial., Stockh., 1945, 36; 56. 

The Danish literature had previously reported 
a case of invagination of the stomach which was 
diagnosed at post mortem. The present case was 
diagnosed during life. The case was that of a woman, 
7 1 years of age who was diagnosed on roentgen exam- 
inapon as having an invagination of the stomach. 
On roentgen epmination made 1 1 days subsequently 
the invagination had disappeared. About a month 
later the patient died from other causes, and a post- 
mortem examination was performed. The fundus 
of the stomach showed a myoma on a stalk the size 


of a green walnut; this was the primary cause of the 
invagination. 

The different types of invagination of the stomach 
are discussed in this article. Twenty-four cases were 
investigated in the available literature. The under- 
lying cause of invagination had in all cases been a 
tumor, which practically always was benign and 
stalky. Among these cases it was possible to diag- 
nose 6 of 14 by means of roentgen examination. 
The typical subjective and objective symptoms 
during life arc those of pyloric obstruction. 

■Ricbard J. Benkett, Jb., M.D. 

Tomcnius, J.r The Cytologlcal Diagnosis of Gas- 
tritis. Ada. med. scand., 1946, 133: 417. 

The author presents clinical results of his study of 
the gastric juices from 15 patients without gastric 
pathology, and 13 with gastritis. His observations 
were well controlled. Customary clinical examina- 
tions were made: The anamnesis and clinical status 
were determined, roentgen films of the stomach and 
duodenal bulb were made, the acidity was deter- 
mined according to Ihrc, and gastroscopy was done. 
The position of a special tube by which continuous 
suction was applied separately in the lower esopha- 
gus, lower stomach, and duodenum was controlled by 
fluoroscopy. Fractional samples of the gastric juice, 
protected by r.3 per cent solution of bicarbonate 
dripped continuously into the upper stomach, were 
obtained. Contamination from saliva could be con- 
trolled by the presence of squamous cells in the gas- 
tric juice; the quantity of trypsin in the gastric juice 
was a check on duodenal contamination. The fasting 
patients were subjected to gastric lavage with from 
300 to 400 ml. of tepid water in 30 or 40 ml. portions 
in the morning. Secretory stimulation was obtained 
by an injection of i.o mgm. per 10 kgm. of body 
W’cight. Cellular digestion of the samples obtained 
was controlled by incubation at 37° C. of neutralized 
gastric juice. 

Thecondusion is made that incases of gastritis an 
outflow of leucocytes occurs, which has more than z 
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to lo cells per field of vision seen in normal individ- 
uals. In I case of chronic gastritis no cells were 
found. In i case of pernicious anemia the outflow of 
cells disappeared after therapy with liver prepara- 
tions. Jay P. Bastisit, M.D, 

Moses, W. R.; Diverticula of the Stomach. Artb. 
5 urg., 19+6, It'. 59. 

Blvcrticulosis of the stomach is an uncommon 
condition, as is evidenced by the fact that only about 
150 cases have been reported. The most frequent 
site of occurrence is on the posterior wall near the 
lesser curvature in the cardiac region. In approxi- 
mately 30 per cent of the reported cases there have 
been other associated gastroduodenal conditions, 
more likely to cause symptoms than the diverticulum 
itself. About i in every 3 diverticula will be the site 
of adverse symptoms. The condition has no char- 
acteristic, or even suggestiv’C, symptoms that would 
tend to differentiate it from other fat more common 
lesions of the upper gastrointestinal tract. The 
eventual diagnosis will usually be made only on the 
observations at autopsy, or at operation; or by the 
results of several roentgenological studies of the gas- 
trointestinal tract, or by gastroscopic examination. 
It is easily missed by any of these methods. 

A case is presented which illustrates rupture and 
bleeding into the peritoneal cavity due to a gastric 
diverticulum. The diagnosis was made clinically by 
an uncommonly fortunate series of events. This 
complicatioci of diverticulum of the stomach has not 
been previously reported in the literature. 

XosePH Caste*, M.D. 

Hartman, F> W.: CuiUng's Ulcer in Experimental 
Burns. The Effect of Penicillin Therapy (Cor- 
relation of Observations with Other Recent 
Evidence Regarding the Pathogenesfsof Peptic 
Ulcer). Gaiireenltroloiy, 1946, 6: 130. 

Of 38 control dogs receiving third degree bums 
over from 50 to 60 per cent of the shaved body sur- 
face, all animals examined showed positive blood 
cultures, and 77.7 pet cent developed acute duodenal 
ulcers. In the case of jo other dogs with similar 
bums, penicillin in amounts ranging from 10,000 to 
50,000 units daily was given intramuscularly. The 
penicillin reduced the incidence of duodenal ulcera- 
tion in these dogs from 77.7 per cent in the untreated 
control group to 33 per cent in the treated ^roup. 
This occurred in spite of the fact that (a) penicillin 
inhibits the growth of only certain types of bacteria, 
and (b) relatively small and infrequent daily doses 
of penicillin were given. 

The author’s experimental data indicate that the 
local and resulting systemic infection produced in 
these dogs with bums was of major etiological im- 
portance in the total pathogenesis of the acute 
duodenal ulcers. Congestion and edema of the 
duodenal and gastric mucosa have been noted in 
many of the dogs with burns. Evidence has been 
outlined which strongly suggests that this mucosal 
congestion constitutes the precursor or background 


for subsequent ulceration. It is interesting that tiw 
observations harmonise with the recent dassiul 
observations of Wolf and Wolff upon their humm 
subject. They too noted mucosal congesticia mth 
associated marked increase in the susceptibiL'ty d. 
the mucosa to slight trauma as the first stage in the 
pathogenesis of their experimental ulcets. k 
human subj’cct, certain strong emotions we the 
cause of the mucosal congestion. In thedopjiih 
bums complicated by shock and infection, the shock 
was presumably the cause of theraucosjjcongeslkHi. 
Detailed pathological evidence has demoastnid 
that the final stage of duodenal and gastric ulcm- 
tloa in these dogs is a corrosive and not a !«i! 
infectious process, Chuus Baros, M.D. 

Binder, I., Ruby, V, M., and Shuman, B. I.*. 
Tuberculosis of the Stomach vUh Spedal 
Reference to Its Incidence in Children 
Gastrotnlerchiyy ig+S, 474- 
Tuberculosis of the stomach is uncommon in all 
age groups and particularly in children. A reinew is 
presented of 61 cases (collected from the lileralnre) 
of gastric tuberculosis in children isyears of sMSiid 
voungcr. The ratio of incidence of gastric tubercD' 
losis in adults and children is 5 to r, in contrast to 
previous reports of lower ratios. , 

The most common lesion is ulcer, which occi^m 
fn 95 per cent of the cases. The parspylorica and the 
body of the stomach are mere fregueatl;^ iniwea 
than the cardia. Attempts to explain the infrequent 
occurrence of gastric tuberculosis have been mani- 
fold but inconclusive. . , . 

I’ossthlc routes of infection meJude hemategenou , 
lymphogenous, serosal, and mucosal 
The authors arc in agreement with those «ho deny 
the possibility of the mucosal method of mfcctiom 
Veiling, emaciation, and f arrhea we the 
frequent symptoms. These, _ however, ar 
liable in making a specific diagnosis, nor . 
minations of gastric acidity, gastroscop , 
tion, and roentgcnographic studies of 

"‘Thl, dasnosis of 8“"'' 

must be considered m patients with . j 
peeled tuberculosis svho »lso present Sf»plo«s 
erable to the gastrointestinll „ 

nivetos, 11 ., and Tliompson, ^ C.^ 

on a Case ot SSStolSP)'”"? 

pertroplilc Gastritis, and W 

Antrum (Consideiacioaes ^ -jt j,,perirofi» 

poUposi. gfatrica Sr. 

y cancer del antro pilonco). Aft r c 
Asuncion, 19+5, S- 9 - seofaslf 

Riveros and Thompson of the 

year old single mart i«th vag n-fio theo 

upper gastrointestinal k • obstruction 
developed symptonn ?' P'S,, could be 
increased gastric motility 

.L t. al._ Ulll. 
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A subtotal gastric resection was made and he was 
found to have multiple gastric polyposis, hyper- 
trophic gastritis, and a pyloric cancer producing 
obstruction. Wuiuu E. RrcKErrs, M.I>. 

Raimondi, P. J., and CoHcn, M. F.; Recurrence 
Rate of Symptoms in Peptic Ulcer Patients on 
Conservative Medical Treatment. Gaslroenlerol- 
*946, 6: 176. , 

A study was made of the recurrence rate of symp- 
toms in 151 patients with the clinical and roentgeno- 
graphic diagnosis of peptic ulcer who were treated 
with a standard conservative medical regimen. 

The recurrence rate of symptoms was found to be 
remarkably constant. During the first year of treat- 
ment an average of 5 per cent of the patients each 
month had a first recurrence of symptoms. At the 
end of the first year two-thirds of all the patients 
had suffered a first recurrence. Of those that es- 
caped symptoms the first year, tvvo-thirds had a 
first recurrence in the second year of treatment. 
During the period of observation, from r to 
■ years, 39.1 per cent of the patients had but a single 
recurrence. The majority of the patients treated 
over 2 years had multiple recurrences. 

Only 10.6 per cent of the patients on this thera- 
peutic regimen received no relief of symptoms during 
a recurrence. Of 106 patients treated over 1 year, 
48-5 per cent had symptom free periods lasting from 
t to years. 

Although treatment of the symptoms of active 
peptic ulcer is very satisfactory (rclkf was obtained 
in 90 per cent of patients), the high incidence of re- 
currences (in 83 per cent of the patients treated for 
3 years) indicates that the chief tiicrapeutic problem 
in the management of peptic ulcer is the prevention 
of exacerbations. John J. MAtONrv, M.D. 

Moore, F.D., Chapmas, W.P., Schulz, M.D., anil 
Jones, C. M.: Transdiaphragmatlc Resection 
of the Vagus Nerves for Peptic Ulcer. N. Eng- 
land, J. 11 ., 1946, 334; 241. 

In 1929 Hartzell, using dogs, demonstrated in a 
convincing manner three fundamental points relative 
to the vagus nerves. The first is that section of both 
nerves decreases the acidity of the gastric contents. 
The second is that this section cannot be adequately 
done unless it is made through the chest. The third 
point is that if the section is technically incomplete, 
the effect is disappointing and transient. A restudy 
of the dogs 3 years after the initial operation showed 
a return of the acidity. This finding prompted the 
authors to carry out the most complete vagus resec- 
tion possible in the lower chest and upper abdomen. 

Smithwick has shown that a lasting result can best 
be obtained by radical extirpation of the autonomic 
system involved. This fact led the authors to per- 
form a vagus resection in which the nerve is resected 
from just below the lung root to well clown on the 
stomach wall. Smithwick has also shown that the 
• autonomic nervous system regenerates rapidly, ^r- 
ticularly through tissue planes and ordinary liga- 


tures; therefore, the authors believe that ideally the 
diaphragm should be cut and interposed between the 
cut ends of the nerves. 

With these considerations in the background, work 
in this field was begun at the Massachusetts General 
Hospital, Boston, early in 1944, and to date 15 pa- 
tients have been operated on. Of the 15 cases, the 
authors report on 1 2. These 1 2 cases represent some 
of the most difficult therapeutic problems encoun- 
tered in this field. They were selected because of the 
long duration and intractability of the symptoms as 
well as the past and present complications. ^Ulof the 
patients had had one or more rigorous terms of hos- 
pital medical treatment in an attempt at relief. They 
were chosen in the hope that good or bad results 
would soon become apparent, and with the idea that 
a maintained good result was significant and not due 
to chance factors. 

The authors have routinely novocainized both va- 
gus nerves above the point of manipulation and have 
given rather large doses of atropine cither before or 
during the operation. 

The report of the clinical results in these 12 cases 
must be regarded as an interim one, because it will 
be many years before this operation can in any way 
reach final evaluation. 

Following operation, as a general rule, the patients 
were allowed to cat and drink anything they wished, 
including alcohol and coffee, since it was believed 
that the operation would not be put to an adequate 
test if a patient was carried along on conscientious 
medical therapy. 

The place that this operation will ultimately oc- 
cupy in the surgical armamentarium is at present 
not clear. In view of the present limited knowledge 
and experience with the operation, little can be said 
concerning its limitations. It is clearly not indicated 
in acute perforations, acute massive hemorrhage, or 
advanced cicatricial obstruction, and these situa- 
tions should be dealt with by appropriate surgical 
maneuvers other than vagus resection. Beyond these 
obvious contraindications, the authors have not yet 
found criteria by which patients can be excluded 
from the possibility of benefit from this procedure. 

The occurrence of bleeding in the past is no con- 
traindication to the operation. 

Gastric ulceration proximal to the pylorus should 
be approached with the greatest caution, so far as 
this operation is concerned. The reason for this is 
that although the diaphragm is open, the region of 
the ulcer cannot be adequately visualized and pal- 
pated, and even if it could be, it is often impossible 
to differentiate ulcer from cancer. Resection should 
therefore usually be employed in such cases. 

Patients who have had other surgery, such as 
pyloroplasty, posterior gastrojejunostomy, or gas- 
tric resection, and who present themselves with re- 
newed ulceration are ideal subjects for this pro- 
cedure. The previous surgery docs not in any way 
complicate the operation, and it may be carried out 
with excellent relief of symptoms in cases in which 
renewed attack on local structures through the ab- 
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domen would be technically complicated, with the 
end result open to question. 

The largest group of cases in which this procedure 
seems to be of value is that of young or middle aged 
men with a long history of peptic ulceration, possibly 
with previous perforations or hemorrhages, unob- 
structed and not acutely bleeding, who have been 
refractory to careful medical therapy and who has-e 
severe ulcer pain in times of stress, which can be re- 
lieved transiently by the usual antacid, milk, or 
food. This type of patient obtains a uniformly good 
result from the procedure, but the duration of the 
relief is at present unknown. 

Joscfu Gasick, M.D. 

Bonorino, C., D'Alotto, V., and Ramos, M. M.: 
Retrobulbar Ulccm of the Duodenum (Las 
hlceras postbulbares del duodeno). Afch. atttnt. 
tnjeftn. ap. dittU, 1945 , 20: 340 . 

The authors found 6 eases of ulcer beyond the 
duodenal bulb in a series of a, 135 duodenal ulcers 
studied at the Dispensary of Gastrointestinal 
Diseases in Buenos Aires. These ulcers were located 
abo%'c the ampulla of V’atcr. 

The somatic as (veil as the clinical symptoms were 
not different from those of ulcers located at the duo- 
dcnal bulb. Two of such cases has massive bleeding. 

The authors stressed the fact that frequently 
these ulcerations have been confused with diverticula 
of the duodenum. Wiuiau G Rickctr, M.D 

Brunschwlg. A., and TinhoUa, I. C.: SunilealTreat- 
merit of Malignant Tumors of the Duodenum 
Eicluslve of 1 hose Arising from the Papilla of 
Voter. Surf. Clin. A'. Amtrie^, 1946, a6: 163. 

The authors review the literature on resections of 
the malignant tumors in the duodenum, exclusive 
of those arising from the papilla of \’atcr, and report 
their personal experience with 5 eases attacked 
surgically. 

The surgical attacks consisted of: 

1. Resection of the tumor and portions of the 
duodenal wall involved 

2. Resection 0/ a segment of duodenum and ad- 
jacent segment of the head of the pancreas 

3. I’ancrcatoduodcscctomy to resect the entire 
duodenum and head of the pancreas. 

In the first case roentgenograms revealed a poly- 
poid tumor mass in the lower portion of the second 
segment of the duodenum. Operation consisted of 
exposure of the carcinoma in the second portion of 
the duodenum by a longitudinal incision through 
the anterior wall of the first and second portions of 
the third segment of the duodenum. Repair of the 
resected portion of the poslcromcsiai wall with the 
tumor was then made by interrupted sutures. The 
transected common bile and main pancreatic ducts, 
respectively, were transplanted into the upper angle 
of the wound in the duodenum. The resected tumor 
arose in the lower portion of the second segment of 
duodenum and involved the papilla of Valcr second- 
arily, compressing it upward but not infiltrating it. 


Uislopatbological study revealed this to be 1 cedd- 
lary carcinoma of the duodenum. The paticat b 
well and normally active 7 years and 10 month 
after operation. 

Id the second case roentgenograms revelled t 
stenqsing lesion that was thought to lx in the 
terminal pylorus. At laparotomy a sdrthous or- 
cinoma was found which involved the first segment 
of the duodenum and infiltrated downward into the 
head 0/ the pancreas. There were no apparent 
metastascs. The growth was removed by a seg- 
mental resection through the lower one-third ol tie 
stonuch and by transection of the duodenum it 
the junction of the lower two-tbirds of the second 
segment with its upper third. The commos bile 
duct and portal vein were not injured. For reston- 
(ion of gastrointestinal continuity, a posterior pol)i 
gastroenterostomy was performed. 

llistopathoiogical study revealed an adenocarci- 
noma arising in the first segment of the duodenum 
and infiltrating the subjacent pancreas. The patient 
was well for one year, then presented a palpable 
epigastric mass that was moderately lender, upac- 
otomy was again performed, at which time a dense 
fisc sued mass of rccurrcot carcinoma nas present 
over the head of the pancreas. In the attempt to 
resect this the portal vein «ai opened ana 
tion was necessary. The patient succuahed tn 
shock 3 hours later. , , . 

in the third case roentgenograms reveled a 
large ulrmtion of the wall of the third wruonrt 
the duodenum. At operation a large spiodte ceum 
sarcoma arising from the third portion ot tne a 
denuro with ulceration at one point • 

The neoplasm partially surrounded the supenor 

mesenteric vesseb and also ^ . 

and superiorly behind the head wd 
pancreas. .Metastatic lymph A 

along Iht gicalcr cunatur. ot Ihe 
segmental resection was ii.,ment of 

the jejunum about 3 c.c. beyond th S 
Treite and invaginating the distal end. 
num and the head of the pancreas 
about j cm. below the P^P'^^.^LL^yduodefiO- 
intestinal continuity was «-cstablishc(l by auw 
Jejunostomy. The pancrcaUc and common 
ducts were not injured. . ,j jtHcd 

Histological study i revealed 

sarcoma. Sections of several b™p ^ 

meUsUtic sarcoma. The patient is alive an 
3 years after operatioa. . , .,j , round ceiled 

In the fourth case the 1 .jng the duod^ 

sarcoma, or lymphosarcoma, JnvoW "5 “ tenw- 
num from the «PP«."rfif“th cas?had a carcinoma 
nation. The patient invading d>t 

of the third segment of of the pancreas 

adjacent lower portion of patient, 

and its uncinate process. Fh lor^ jj^-enth 

was in a poor nutritional sta . j^onths after 
postoperative day; ‘J® j abdominal abscess 
operation, but died from a O P 
that developed after he return 
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Extensive malignant neoplasms of the duodenum 
require complete excision of the duodenum. This 
can be accomplished only by concomitant resections 
of the head of the pancreas. 

Pancreatoduodenectomy was originally devised 
for resection of carcinomas of the head of the pan- 
creas.' However, large duodenal neoplasms will 
usually involve the head of the pancreas and there- 
fore this method of operation is also indicated for 
such growths. 

Reconstruction of the upper alimentary tract 
after one-stage pancreatoduodenectomy consists of: 
choledochojejunostomy,cholecystojcjunostomy,gas- 
trojejunostomy (Billroth II), implantation of the 
transected neck of the pancreas into the jejunum, 
and enteroenterostomy between the jejunal loops 
going to the biliary tract. 

Operations as described should be carried out 
under continuous spinal anesthesia, and the systolic 
blood pressure should be maintained at at least a 
pressure of loo mm. of mercury. 

General conclusions are not yet possible in regard 
to the surgery of primary malignant neoplasms of 
the duodenum. Pancreatoduodenectomy is the 
most radical procedure, but good results have been 
achieved with more conservative measures. Each 
patient presents individual problems which must be 
evaluated if the surgeon is to carry out the best 
operation for that patient. 

John H. Mohabdt, M.D. 

Etchepareborda, J. A., and Stapler. N. M.: The 
Value of Roentgenology In the Diagnosis of 
Tuberculosis of Dauliln’s Valve (El valor de la 
fadiologia en el diagn6stlco de la tuberculosis de 
la valvula de Baubin). Arch, argent, enferm. ap. 
digui., 1945, so: 391. 

The authors discussed the roentgenological aspects 
of tuberculosis of Bauhia's valve of the cecum, il- 
lustrating the different types of lesions and describ- 
ing 5 varieties. 

In the first type there was a stenosis of the valve 
which produced dilatation of the ileum. 

In the second the incontinence of the valve al- 
lowed the passage of gases to the small bowel; this 
could be visualized with x-rays. 

In the third there was the Bonnamour-Bemay- 
Badolle sign which consists in the deformation of the 
cecum and is produced by the intussusception of the 
ileum. 

In the fourth was found the Fleischner sign, a 
thick diffuse infiltration of the valve with retraction 
of the cecum, simulating an opened umbrella of 
which the handle is the ileum. 

In the fifth was found the “crown sign,” produced 
by the infiltrated borders of the cecal valve. An 
oval or circular lesion is found where the ileum opens 
mto the cecum. 

One case of tuberculosis of the cecal valve was re- 
ported, and a case in which such a lesion was sus- 
pected was found to be normal at operation. 

Wnxuii E. Ricketts. £1.D. 


Glenn, P. M.. and Read, II. S.: Tuberculous Ul- 
cerative Colitis or Ulcerative Colitis with Super- 
Imposed Tuberculous Infection. Gaslroe>iterolog‘^\ 
1946, 6:9. 

A case of ulcerative colitis with ischiorectal ab- 
scess, from which tubercle bacilli were isolated, is 
reported. The role of the tubercle bacillus in this 
patient is a perplexing problem. The ulcerative 
tuberculous type of intestinal lesion is almost in- 
variably secondary to a tuberculous focus elsewhere 
in the body. The respiratory tract is most often 
involved and the bowel lesions are usually mani- 
festations of an overwhelming infection. McGlan- 
non and others have expressed the belief that tuber- 
culous lymphadenitis and tuberculosis of the genito- 
urinary tract may be primary foci for intestinal 
tuberculosis. Tuberculosis in other organs is present 
in from 95 to 97 per cent of the cases. Babinski was 
unable to find pulmonary lesions in only 5 of 285 
subjects with intestinal tuberculosis who came to 
autopsy. Primary intestinal tuberculosis is a rare 
disease in the United States. 

Climcally, the patient had no pulmonary symj)- 
toms, and produced no sputum, and repeated gastric 
wastings revealed no acid fast organisms. However, 
his mother died at the age of 47 in a tuberculosis 
sanitarium and 1 brother had tuberculosis. 

Although a calcified Ghon complex was present 
in the lungs, no active pulmonary tuberculosis was 
demonstrable at autopsy. 

The girdlelike ulcerations of the colon were sug- 
gestive of tuberculosis, but the histological evidence 
was not conclusive. In the rectum and the ischio- 
rectal abscess, the histological picture was indicative 
of tuberculosis. 

The findings indicate that tuberculous infection 
played a definite role in this disease. The temporary 
improvement in association with sulfa and peni- 
cillin therapy may have been due to the effect of 
these agents on the pyogenic organisms. - The pos- 
sibility that the tuberculous infection was a super- 
imposed infection is purely speculative. The super- 
imposition of tuberculous infection upon a previous 
idiopathic colitis must be considered a possibility. 

John H. Moiiardt, M.D. 

Vemengo, M. J., and Villafane, E. P.: Solitary Dl- 
verticuHtis of the Cecum (Diverticulitis solitaria 
del ciego). Prensa tned. argent., 1946, $3: 506. 

The authors’ patient, a male 47 years of age, had 
been troubled for a long time by gastric disturbances 
with the sensation of heaviness in the abdomen fol- 
lowing meals. Twenty-four hours before admission 
to the hospital there had been an onset of diffuse ab- 
dominal pain, which later localized in the right ih'ac 
fossa. Inspection disclosed some elevation of the ab- 
dominal wall in the right lower part of the abdomen, 
the underlying mass apparently moving with respi- 
ration. The mass was about $ cm. long and 3 cm. 
rvide, extremely painful on manipulation, and slight- 
ly mobile both vertically and horizont^y. A cer- 
tain amount of tympany and a few borborigmi could 
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Fig. X. Roentgenogram made crith an opaque enema 
be elicited.^ Contrast roentgenography brought out 
the condition shown in Figure t, which is not dis* 
cussed and which evidently did not lead to clarifica* 
tioa of the condition, since the operation was under* 
taken for a possible typhlitis of undetermined 
etiology or on a diverticular ba«is. 

At operation under spinal anesthesia, the incision 
was made between the second and third lumbar 
spines and carried through the rectus abdoroinus 
muscle, Raquipercain, 7.5 mgtn. with 8 cm. of spina) 
tluid, was used. A small amount of serous fluid in the 
peritoneal cavity and an inflammatory mass on the 
outer side of the cecum were found. The mass was 
firmly adherent to the parietal pcriloncum and meas- 
ured about 4 by 3 cm. in size. It was freed by re- 
section of the parietal peritoneum. The inflamma- 
tory condition had extended over on to the cccura 
for an area of about $ by 3 cm. The ileocecum was 
resected, the ileum to about 10 cm. from the ileocecal 
valve and the cccum to about 3 cm. above the valve. 
An ileocolonic laterolatcral isoperistaltic anasto- 
mosis was effected with catgut and linen sutures. 
Careful peritonization of all the raw surfaces and 
closure, layer by layer, of the abdominal wall were 
done without drainage. 

The postoperative course was normal, and the 
patient was up and about on the twelfth day. 

John W. Brekman, SLD. 

Vlgnard, F. ; Reflections on the Retrocecal Appendix 
with Regard to an Unusual Complication 
(Reflexions sur I’appendicite sous-coecole a propos 
d’une complication rare). Lion cbir., 1945, 40: 60a. 

In 2 instances, rather atypical symptoms of ap- 
pendicitis led to laparotomy and the finding of a 


chronically inflamed cecum and retrocecal aewa. 
dix. A difScult appendectomy was carried mi 
including ligation al the base and invenioa 0/ tte 
stump into the cecum in the usual maiaef, Triib j 
gauze drain to the surface for 3 or 3 days follow iir 
operation. In the i case, after 2 days, and io the 
other, after 14 days, copious bleeding appeared in 
the form_ of blood in the stool, which persisted ustil 
the patients ivere rendered dangerously ancniic. 
In 1 case repeated blood transfusions were required 
before the condition could gradually he induced to 
disappear. 

These 3 experiences raise a question in the au- 
thor’s mind as to the advisability of burying tU 
ligated stump of the appendix in the cccum wbea 
both the appendical walls and those of the neigh- 
boring cccum are apt to be iriable and congested. 
There is also the question as to the need, on occasion, 
of reopening the laparotomy wound and opening the 
cecum itself in order to get at the bleeding point 
In neither of the author’s a patients did he do this, 
but he does not pretend that he acted in the most 
logical manner, and he entreats others who may haw 
found themselves in analogous situations to nltUta 

him their experiences and their opinions concemisf 
this matter. Jon.vW. Batwo’iMD. 


Manzella, M. t Acute Volvulus of the Appendix (V«l- 
vulus agudo del ap^ndlce), J(tv. As. inti. 

’945. bo; 136s. 


Manzella lepoils a case of acute volwlus ^ the 
appendix vermiformis, which was p«operauveiy 
diagnosed as acute phlegmonous appendicitis, a 
operation, the appendix was found to be 
an apparent phlegmonous finger ^ 
removal of the omentum, an anemic kootJflte Iwis 
of the appendix was revealed at its . 

level. Above the knot and up to the cecum, the 
appendix was congested. Below the ^ 

pendix graduated into a gourd shaped 
tip. The mesoappendix w/ to 

rotation was in the longitudinal a.vis from left to 


**A*considerable discussion concerning the hjpoth- 
sis of torsion of the appendix ^ 

SrtPHKN .V. ZlEJIAK, XI O. 


.llasia, E.; Carcinoid »' iTlS- 
(Carcinoidc del apendi« Ueocecall. 
«;8t<r«iiad, B. Air., 1944.6-”*- 
This affection has many synonyras. ‘ 
ailed pseudocarcinoma, '■>“? j’SiesLcs.ic'i 
umor, cancer of the basal cells 01 
eoplasm of the mucosa. jj oosl 

Carcinoid is a rare . the ega 

ifficult to diagnose. It ^ Jently in 
o and 30 y'^ars, and "*°^^.f,®?isDute-some coa- 
'he origin .»!lukr^$tractuicof tb« 
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termining the degree of mechanical obstruc- 
tion by use of duodenal intubation in dis- 
covering whether bile is flowing into the 
duodenum in satisfactory amounts. If it be- 
comes evident that one is dealing with a me- 
chanically malfunctioning anastomosis, then 
re-exploration is indicated if the condition of 
the patient warrants further surgical treat- 
ment. 

One probably obtains the poorest results in 
all surgery from attempts at reconstruction of 
the biliary duct system. However, when one 
considers the hopelessness of the situation 
without surgical intervention, the results can 
be viewed much more optimistically. Thirty- 
six per cent of all the patients were well 2 
years or more after the reconstructive opera- 
tion and a total of 67 per cent were alive. Of 
the 31 per cent who had symptoms of cho- 
langitis and obstruction that persisted, a half 
required further attempts at reconstruction. 

Actually in certain selected cases, recon- 
struction operations can be very satisfactory. 
If injury or severance of a common duct is 
recognized immediately and repaired, the 
ultimate result is quite satisfactory. Too, 
when there remains a long segment of com- 
mon duct and the diameter is sufficient to 
enable the surgeon to do choledochoduodenos- 
tomy without the use of a Mayo-Sullivan tube 
or catheter, the results are gratifying. Sixty- 
two per cent of these patients were well 2 to 12 
years after operation and less than a third of 
the 62 per cent had had temporary symptoms 
of cholangitis. If one elects to use a catheter 
or tube in performing choledochoduodenos- 
tomy, the results may be only slightly less 
gratifying according to our study, in which 55 
per cent were living and well 2 to 12 years 
after the operation. When a T tube recon- 
struction was used the results proved only two- 
thirds as good as when choledochoduodenos- 
tomy was performed without a tube. Why 
this is true is not entirely apparent; it may be 
that removal of the T tube causes injury to the 
anastomoses and allows subsequent stric- 
turing. 

When the common duct is destroyed and 
one is compelled to use the hepatic duct in 
performing hepaticoduodenostomy, the re- 
sults are the least favorable of all the recon- 


structions. Only 28 per cent of the patients 
were alive and well 2 to 1 2 years later. 

It is surprising to discover that 4 (21 per 
cent) of the patients who underwent hepati- 
costomy in which an external biliary fistula 
was established were entirely well and without 
biliary drainage. A spontaneous internal 
fistula developed, and the patients gave a 
history of discharge of food particles for a 
time prior to closure of the external fistula. 
Therefore, if one is compelled by necessity to 
resort to hepaticostomy when an external 
biliary duct is not identified, all hope should 
not be abandoned. In one case in which there 
was a permanent external biliary fistula, a 
visit at the clinic 4 years later revealed the 
patient to be in relatively good health and 
able to perform her duties. She takes her own 
bile by mouth and her intake of calcium is 
high. A high intake of calcium must be main- 
tained to prevent osteoporosis, which de- 
velops in patients who lose the biliary excre- 
tion. 

Progress has been made in the management 
of a complication that has arisen in the evolu- 
tion of biliary surgery. The place that the 
vitallium prosthesis will come to occupy re- 
mains to be ascertained. However, we wish to 
reiterate that the best treatment for benign 
stricture of the bile ducts is prevention, which 
can result only by impressing the seriousness 
of the problem on surgeons and by their 
adherence to rigid care in actual identification 
of the structures that they are handling when 
performing biliary operations. 

SUMMARY 

Benign stricture 0/ the bile ducts is a tra- 
gedy for the patient and for the surgeon. In 
nearly three-fourths of the cases such a 
tragedy might well have been averted. How- 
ever, there are certain strictures, at least 12 
per cent in this study, which can best be 
explained on the basis of low-grade chronic 
inflammation, so called chronic obliterative 
cholangitis. 

Although surgical results are far from being 
all that can be hoped for, nevertheless, surgi- 
cal treatment does offer a real hope in certain 
types of stricture, for after cholcdochoduodc- 
nostomy 55 to 62 per cent of the patients 
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Of the 84 cases reported by the author, only 3 
showed evidence of metastasis. With complete 
surgical excision the prognosis is good; however, if 
extension to the glands has occurred, the prognosis 
is bad. 

It is nearly impossible to make a clinical diagnosis 
because the syratomatology is indicative of the or^n 
affected. Vallazza's patient was diagnosed as having 
chronic appendicitis. At operation a tiny tumor was 
found on the top of the appendix. The pathological 
report was returned as carcinoid of the ileocecal 
appendix. The patient has been examined periodi- 
cally for years, and there has never been any 
evidence of recurrence. Stephen A. Zieman, M.D. 

Castro, J.: Cancer of the Rectosigmoid and of the 

Sigmoid (Cancer recto siginoideo y sigmoldeo). 

Bol.Soc. cir. Chile, 1945, aj: lai. 

The material here reported consists of 27 patients 
with rectal and anorectal cancer, and 10 with sig- 
moidal cancer. With the exception of 7 cases (seen 
in private practice, but with the same criteria of 
treatment) , they were observed on the surgical serv- 
ice of F. dc Amesti at the hospital of San Salvador, 
Santiago, between the period from June, 1938 to 
July, 1945. All of the cases were instances of the 
relatively radioresistant adenocarcinoma, with the 
exception of z case of solid papillary cancer of the in- 
termediate type of anorectal origin which had In- 
vaded the rectum secondarily; however, this case 
was given the same treatment as the others. The 
majority of the patients were of middle age, from 40 
to 60 years old, and there was a slight prMomlnancc 
of the male sex. It took the usual extended length of 
time before the condition was properly recognized. 
There were 12 rectal and rectosigmoldal cancers and 
2 carcinomas of the iliac sigmoid in which the condi- 
tion was not recognized until more than a year after 
the initiation of symptoms, and in i instance 
years had elapsed before the patient entered the 
hospital. The usual symptom leading to diagnosis 
was constipation, but intervention for acute obstruc- 
tive symptoms— diarrhea, hemorrhage, pain, tenes- 
mus, and colicky attacks— was necessary in only 3.7 
per cent of the cases. Secondary anemia was present 
m 10 instances, but was due to small continuous 
blood losses rather than to massive hemorrhage. 

, These conditions had to be taken into considera- 
tion in preparing the patients for operation. It was 
necessary to do a decompressive operation as an 
emergency measure only once; however, a consider- 
able number of the patients gave a history of acute 
or subacute obstructive conditions which had been 
relieved by medical measures. The poor quality of 
the material required long, careful preoperative 
preparation of the patient in order to combat the 
dehydration, anemia, avitaminosis, and vascular 
disturbances. During a preparative period of some 
2 weeks or more, an albumin-rich, high-calorie diet 
(ppor in residue), blood transfusions in cases of anc- 
•oia, plasma transfusions in shock and hypoprotein- 
cmias, and copious quantities of fluid (given orally or 


intravenously) were administered; this permitted 
types of operations that were highly radical in char- 
acter. The bowel was kept relatively empty with 
laxatives and enemas, but when the obstructive 
manifestations were more severe, a cecostomy, colos- 
tomy, or enterostomy was done to decompress the 
bowel and improve the general condition of the pa- 
tient. After operation the use of an indwelling Mil- 
ler-Abbot tube for 4 or 5 days proved invaluable. 
The sulfa drugs, preferably given orally before and 
after operation, gave the impression of suppressing 
pulmonary complications. Sulfaguanidine, associ- 
ated with sulfathiazole, was given from 4 to 6 days 
prcoperatively and injections were continued for 4 
or 5 days postoperativcly. The author believes that 
a medical internist and a urologist should always be 
brought into consultation in the preoperative period, 
and cites a case history in which the urologist stated 
that the recurrence in the bladder was undoubtedly 
the result of an extension of the tumor to the bladder 
which should have been detectable preoperatively. 

During the operation, blood or plasma in amounts 
up to 500 or 1,000 c.c. were administered and the 
procedure was repeated that same evening or the 
next day. No particular method of anesthesia was 
employed exclusively, the choice of modality being 
left largely to the judgment of the anesthetist. 

Twenty-one rectal and rectosigmoldal, and 10 
iliac-sigmoidal carcinomas were brought to opera- 
tion; of the former, 10 underwent a purely palliative 
procedure (colostomy) and 10 were operated upon 
radically, 9 by the one-stage, abdominoperineal, 
somewhat modified technique of Miles, and i by 
two-stage abdominoperineal resection. One addi- 
tional case was subjected to colostomy, but the pa- 
tient refused resection. There were 2 deaths in the 
hospital (1 from peritonitis and i from operative 
shock); 2 patients died somewhat later of metastasis; 
I patient survived for 3 years and then died of pul- 
monary metastascs; i patient operated on in 1941 
has not been heard from ; and i with the bladder con- 
dition cited earlier died of local recurrence. There- 
fore, 4 patients are still alive; they arc well after the 
following periods: 6 years and 2 months (i), 2 years 
(2), and 3 years (i). Of the 10 cancers of the ileum 
and sigmoid, 2 were resected by Rankin’s method 
for tumors of this region; 3 patients underwent 
the Mikulicz operation, 2 were subjected to re- 
section with end-to-end anastomosis, 2 underwent 
the palliative operation of Hartmann, and i was 
subjected to a cecostomy. There were no operative 
deaths; i patient is perfectly well after 2 years and 
10 months; i was reoperated upon 5 years later for 
another cancer of the ascending colon and now, 2 
months later, is entirely well; i died after 2 years and 
6 months of hepatic metastascs; i was re-examined 2 
years and 9 months after operation and was found to 
be perfectly well; i died 2 years and 2 months after 
operation because of recurrence at the point of the 
entcroanastomosis; 1 who had undergone the Hart- 
mann operation died 4 months later of abdominal 
carcinosis; the other patient undergoing the Hart- 
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manii operation was still well s months after the 
operation, and the last patient (Mikulicz operation) 
has not been heard from since operation. 

The most troublesome and persistent postopera- 
tive complication cited by the author was that of 
male impotence, which developed in 4 of his patients 
and seemed to be irreparable. 

In the discussion period, Ra1MUse.v cites the diag- 
nostic value of the passage of mucus independently 
of defecation and the purely palliative value of radio- 
therapy in the adenomas, with preliminary deriva- 
tive operative measures to reduce the inflammatory 
factor which, according to this author, appreciably 
inhibits radiosensibility. Ilabaca notes that tumors 
of the right colon exhibit periods of diarrhea, while 
those of the colon descendens are characterized by 
obstinate constipation. He has observed that propa- 
gation of the neoplasm takes place much more often 
by contiguity than by lymphatic dissemination. 

Jonw W. DaCNNAN, M.D. 

Duckerta, J.: A Contribution to the Study of 
Anorectal Cancer (Contribution i I'^tude des 
cancers anoreclaux). Rev. beige, sc. med., 1944, 
16: IJ5. 

This careful and somewhat laborious study of 
anorectal cancer is based on 36 cases seen between 
1937 and 1^43 at the Anticancer Center at the Uni- 
versity of Liege. The article is written in the French 
style of thesis, taking up methodically every aspect 
of the subject. There is, for instance, a discussion of 
the anatomy, frequency, etiology, pathological 
anatomy, microscopic and macroscopic extension 
(local and distant), diagnosis, treatment, and re- 
sults. In each of these sections the views of other 
authorities are taken up and discussed, and then 
these views and statistics are compared with the 
cases in this study. The work has been carefully 
done and is well documented and may be well worth 
consulting by anyone especially interested in this 
type of work. 

Anorectal cancer is rare at this clinic representing 
I per cent of all malignant lesions; however, it b a 
serious disease as only i case of the 36 was cured, 
^.8 per cent. The poor results are attributed todelay 
m the diagnosis, almost half of the patients being 
inoperable when flrst seen. Both the patient and the 
physician were deemed blameworthy m not resorting 
earlier to biopsy. There was a tendency on all sides 
to regard the disease as of a chronic inflammatory 
nature. Furthermore, favorable response to x-ray 
and radium therapy delay the use of more radical 
measures until they in turn are unsuccessful. The 
average patient presenting himself with what he 
considers a relatively minor lesion is astounded when 
it is proposed that he have a temporary colostomy, a 
wide surgical excision of the lesion, and a course of 
radium or x-ray therapy. This form of treatment 
instituted at an early date is, nevertheless, the only 
way of obtaining a good result. 

A biopsy was obtained in 32 of the 26 cases, and 
it was found that there were ii epitheliomas and ii 


adenocarcinomas. It is stated that not all tit 
lymphatics of the cutaneous region of the Mwtitj 
the inguinal lymph nodes, but that some follow ti* 
superior hemorrhoidal artery to the inferior oestii’ 
tcnc nodes. The earliest symptoms are pniritis 
bleeding, and pain; later there may be hemorrb^’ 
difficulty in defecation, tenesmus and distortioa’h’ 
the sire and shape of the stools. The difftrtc^ 
diagnosU is from tuberculosis, actinomycosis, cbi> 
ere, fissures, fistulas, thrombosed or ulceratrf 
hemorrhoids, condyloma, and fibrous stricture of tbe 
tectum. Actually, the diagnosis depends on biopij 
The treatment of choice is a colostomy followd by 
svide surgical excision of the lesion and either iny 
or radium therapy. Ad 81 e.v Vm Becccbtk.MD 


Flynn, J. E.: Pyogenic Liver Abscess. fi.Eiih-l 
J . M ., 1946, 234: 403. 

Pyogenic organisms may enter the liver by oor 
of the following ways: through the portal vein from 
organs drained by it, from blood-borne iafcctiow 


organs araineo Dy 11, trom oiooo-uorne 
through the hepatic artery, by direct extension froa 
a contiguous infection, and from trsuwa. Tbe 
organisms that cause pyogenic abscesses are gen- 
erally sensitive to the sulfonamides or 
These organisms usually are the colon bacilli, slre^ 
lococci. and staphylococci. The pus is irequefiiij 
sterile in liver abscesses. ... v . 

Two currents of blood in the portal vein have been 
demonstrated, the one from the superior , 

vein which leads to the right lobe * i. 

that from the inferior mesenteric and splenic vein 
which leads to the left lobe. 

Grossly, the liver is enlarged and the absceae 
are usually multiple. Multiple st-scesses g^e tbe 
liver a mottled appearance. The ,_.|f 

chilk, fever, pain, and profuse sweating, i 

suppurative appendicitis complicated y P 
phlebitis and multiple abscesses 0 the hv r, ft^r u 
ot lh= “picket-face'' '? Slht w” 

panied by daily chills. Pam is felt i A i,un- 
aMominal quadrant f'l “ a'latestrta! 


.__ominal quadrant and « h 1-.- serious 

lice occurs infrequently and is “sj*? ^ du- 

ign. The eJevation and immobih^ 
hragm, usually on ^ Xralory 

f x-rays are of great diagnostic 
spiration of the liver for the detect P 
gcrous and should not be jof thecssis- 

Death occurs mfrom_5o to 95 treatment. An 
Incision and drainage is the .t, js made. 


Incision and drainage is the P^°P |s made, 

extraserous anterior or posterior PP Chemo- 
iccording to the location the freaf* 


iccording to the location the freaf* 

;herapy should play a a culture « 

nent. If an operation agent u 

mportant to determine what tner 


”The"iuThor reports a 

• liver due to nonhemoi.v i ^ 


ibsccss of the liver due to nonhemo y ^ 

nth no demonstrable focus. Iheois 



GYNECOLOGY 


ADNEXAL AND PERIUTERINE CONDITIONS 

Blackwell, W. J., Dockerty, M. B., Masson, J. C., 

and Musscy, R. D.: Dermoid Cysts of the Ovary; 

Their Clinical and Pathological Significance. 

. Am.J.Ohzt.Gyn., 1946, 51: 151. 

For the purpose of this study, the records 10*225 
consecutive cases of dermoid cysts of the ovar>’ 
removed at operation in the Mayo Clinic were re- 
viewed. One hundred consecutive tumors of this 
group were examined macroscopically, and from 10 
to IS sections were removed from the cyst wall for 
microscopic study. In a few instances , the size of the 
tumor permitted the selection only of from 2 to s 
sections; but in every cyst, these sections were taken 
at scattered areas in order that the structures of the 
cyst wall should be well represented. 

These data permit the following conclusions: 

Ectodermal derivatives were present in 100 per 
cent of the tumors, mesodermal structures in 93 per 
cent, and entodermal derivatives in 71 per cent. 

The high percentage of mesodermal and entoder- 
mal elements was due to the fact that multiple 
sections were examined microscopically. Serial sec- 
tions would probably have revealed more. 

The term ‘‘dermoid” is inaccurate and should be 
replaced by the term “cystic teratoma.” 

The hypotheses that have been advanced to c.x- 
plain the histogenesis of these neoplasms do not 
explain their origin adequately. 

These tumors occurred with equal frequency in 
each ovary. Twelve and four-tenths per cent were 
bilateral. The average diameter was 8.2 cm. The 
incidence of cystic teratomas was 5 per cent of all 
ovarian neoplasms. Malignant lesions occurred in 
3 per cent of the cystic teratomas. Symptoms asso- 
ciated with these cysts had no differential diagnostic 
value. 

Surgical removal was the treatment of choice, 
but, when possible, resection of the tumor was done 
to conserve ovarian function. 

Numers, G. von: A Contribution to the Case Knowl- 
edge and Histology of the Brenner Tumor. 
Acta obsl. gyn. scand., 1945, 25: 114. 

The author describes 2 cases of Brenner tumors 
from the Helsingfors University Gynecological Clinic. 
One of these was a typical case of solid Brenner 
tumor, while the other was a Brenner tumor com- 
bined with a pseudomucinous cystadenoma. In ad- 
dition, he describes 2 cases in which ovarian tumors 
containing Brenner epithelium and pseudomucinous 
epithelium were definitely malignant, both histo- 
logically and clinically. 

The author suggests that while none have yet 
been described, there may well be malignant forms 
of the Brenner tumor. The last 2 cases described 
niay represent examples. Daniel G. Morton, M.D. 


EXTERNAL GENITALIA 

Papanicolaou, G. N.: A General Survey of the 
Vaginal Smear and Its Use In Research and 
Diagnosis. Am. J. Obsl., 1946, 51: 316. 

The use of the vaginal smear for determining the 
time of ovulation requires considerable training and 
experience. The interpretation of findings is often 
difficult. Local infections (bacterial or parasitic) 
causing leucorrhea tend to modify and obscure the 
normal picture. 

A complete evaluation of the normal sex cycle in 
women requires an examination of vaginal smears 
not only during the follicular and postovulatory 
stages but during all phases of the cycle. 

One field in which the progress has been rather 
slow is that of the diagnosis of pregnancy. Changes 
typical of gestation appear in the vaginal smear as 
early as the thirty-eighth or fortieth day and become 
more accentuated in advanced stages. 

In normal gestation one can recognize some 
abnormal features suggestive of threatened abortion, 
such as blood, excessive mucus, pronounced acid- 
ophilia, or intracellular blood pigmentation. In 
abortions and ectopic pregnancies, one usually finds 
moderate bleeding with high fibrination, marked 
acidophilia, and modified pregnancy or postpartum 
cells. A point of interest and of some diagnostic 
value in abortions is the increase in number and the 
phagocytic action of the histiocytes and the poly- 
morphonuclears. They engulf and destroy not only 
bacteria and detritus, but also erythrocytes. 

The application of the smear test as a method of 
evaluating ovarian insufficiency and as a guide in 
hormonal therapy has since been greatly extended, 
and its value is now being generally recognized. 

Smear reports for cancer should be conservatively 
worded and the findings corroborated as often as 
possible by curettage or biopsy before any major 
operation is decided upon. No case should be re- 
ported as definitely positive unless the evidence is 
overwhelming. 

Although the preparation and staining of smears is 
relatively easy, their interpretation is rather difficult. 
It is based on cy tological criteria and requires special 
study and training. 

The nuclear changes of cancer cells seem to offer 
the most reliable diagnostic criteria. One should 
refrain from basing a positive diagnosis exclusively 
on the presence of modified superficial cells. It is 
also unsafe to consider as absolutely conclusive the 
vacuolization of cells or their infiltration by leuco- 
cytes, as these changes may occasionally be found in 
other conditions, such as hyperplasia, raetaplasia,or 
endometritis. 

Evidence is presented that neoplasms of the uri- 
nary organs, including the bladder, prostate, and 
kidneys, can be detected by the smear method. 


2S9 



258 


INTERNATIONAL ABSTRACTS OF SURGERY 


patient at the time of injury, and the presence or 
absence of associated injuries are definite factors 
affecting the mortality. There is no group of wounds 
which rerjuires more early, energetic teamwork and 
co-operation on the part of the entire hospital staff 
and nursing service than gunshot wounds of the ab- 
domen, and a recognition o! this fact will be an 
appreciable factor in the reduction of mortality from 
such injuries. CiuarES Baxon, M.D. 

Wagner, A. ; Four Cases of Diaphragmatic Intumes- 
cence. Acta radial., Stockh., 1945, 26: *39. 

The author has recently seen 4 patients of whom 
chest films showed a rather large rounded shadow 
occupying the angle between the right cardiac 
border and the dome of the diaphragm, each of the 
shadows being of a different etiology although all 
were similar in appearance. Barium bj' mouth 
showed one of these shadotvs to be that of an eccen- 
tric hernia of the cardiocsophageal opening, which 
was believed to be associated with a congenitally 
shortened esophagus, in a boy 6 years old with no 
complaints referable to the anomaly. 

The second case was that of a woman 63 years old 
with hypertension, dyspnea, ascites, ankle edema, 
and jaundice. Chest films showed a normal appear- 
ing heart, but revealed a rounded shadow occupying 
the tight pericardiophrenic angle Barium given by 
mouth revealed no relationship of this mass to the 
gastrointestinal tract and kymography showed that 
the tumor did not move when the patient held her 
breath; however, it did move during respiration and 
was more pronounced during inspiration. .\ definite 
diagnosis could not be arrived at roentgenologically. 
Autopsy confirmed the clinical impression of cirrho- 
sis of the liver with ascites and chronic perihepa- 
titis, and showed that the bulge In the diaphragm 
was due to the formation of an encapsulated serous 
cavity betwen the liver and the diaphragm. 


The third instance occurred in s man of n ytu, 
who complained of a sensation of slight pKsajtt ia 
the chest and palpitation. His blood pressure sis 
t6o/go. The electrocardiogram and roenlgeaei- 
amination of the biliary and gastroiatesiinjl tracts 
revealed nothing abnormal. The chest films, ho?- 
ever, showed two rounded shadows bulging into tie 
pericardiophrenic angle, and roediaUy, a suggestioa 
of arched extension of the pericardium across tie 
intumescence. The large tumor mass did doi 
pulsate. No certain diagnosis was established, but 
the author believed this mass was probably a 
lipoma arising from subpeiicardiai adipose dssit. 
The author makes reference to a sira3at case pii- 
Itshed by Sauetbruch in which operative proof ns 
obtained. 

The fourth case was that of a man 24 yean old, » 
farmer and footbalf player, who had been well untJ 
the age of 18 when he developed palpitation ford 
months. At that time his heart svas found so far to 
the right that his physician diagnosed situs InveRia 
Two years later the symptoms recurred and were 
accompanied by severe pam. The electrocardiDgna 
was normal. Chest films showed the heart to be ois- 
placed to the right but of noirealsiie and shiw,^ 
m the right pericardiophrenic angie, independeatot 
the heart and somewhat posterior to it, but clostis 
related to the diaphragm, was a rojinded mass tat 
siieof a hen’s egg. There was no ''’‘denceofaswci- 
aled pulmonary infiammation or stelectasis altnoug 
the adjacent pulmonary vessels were soraewaat c • 
torted. Kymography revealed no 
tion, and »hen ban'um was givan “W S 
ship TO found to the 8"? P““„ 

tract. At operation a Portion of noraal »« , 

found to have herniated tltrpugh theoisphrag . • 
constricting groove was split, the hero > 

and phrenicotomy done. „ 
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which may pioye to be helpful in diagnwing these 
neoplasms and in following up their treatment. 

• Edwabu L. Cornell, M.D. 

MISCELLANEOUS 

Llntgen, C., and Herbut, P. A.: Cllnlcopathologlcal 
Study of 100 Female Urethras. /. Urol., Balt., 
SS: 298. 

Women with recurring attacks of frequency of 
urination and dysuria and usually without patho- 
logical evidence in the urine have in the past been 
subjected to complete urological and gynecological 
studies, but no satisfactory answer to the problem 
was obtained. The authors have undertaken a study 
to determine, if possible, what type of pathological 
change may be found in the routine female urethra 
that could possibly be an etiological factor in the 
production of these frequently unexplaiiied urinary 
symptoms. They also attempted to determine the 
presence or absence of a prostatic gland in the female. 

The entire urethra, bladder, and vagina were 
removed together from zoo consecutive cadavers. 
Kghty-six specimens were from adults and 14 from 
infants, 3 of whom were premature. The urethra was 
measured both for circumference and length prior to 
fixation. Following fixation, sections were made for 
microscopic study as follows- cross sections of the 
entire urethra in 24 cases; longitudinal sections of the 
entire urethra in 36 cases; and longitudinal sections 
of the posleiior half of the urethra both in the mid- 
line and immediately lateral to the midline in 40 
cases. In addition, the prostate and posterior ure- 
thra of 16 newly born, full term, and premature male 
infants were sectioned. Also, to compare the size of 
the posterior male urethra with that of the entire 
female urethra, measurements were taken of the 
prostatic urethra in 40 men who showed no hyper- 
trophy of the prostate. 

The belief of most erabtyologUts that the female 
urethra is the homologue of the prostatic urethra of 
the male is supported by this study. The measure- 
ments of the entire female urethra and of the pro- 
static urethra of the male are strikingly similar. 
There is less agreement among anatomists regarding 
the presence or absence of glands in the posterior 
female urethra, and still less agreement as to whether 
or not these glands, if present, are homologucs of the 
prostatic gland in the male. This study revealed 
glands present in every case in the anterior urethra 
and in 65 per cent of the posterior female urethras. 
These glands resembled microscopically some of the 
glands seen in the prostates of newly born and pre- 
mature male infants. 

None of the female urethras showed evidence of 
obstruction, but 76 per cent showed inflammatory 
reaction histologically. This reaction was confined 
most frequently to the mucosa and the submucosa. 
Nevertheless, this inflammation was present ui 65.7 
per cent of the cases without posterior urethral 
glands as compared with 36-9 per cent of the cases 
with glands. 


_ Twenty-nine of the 76 patients showing inflimmi- 
tion had been catheterized before death, but tht 
ratio between those having posterior glands i-l 
those having no glands in this group wasabout quil 
The cervices were examined in all cases and shwd 
no grossly apparent infection. Also, urethral inflam- 
mation was found in 4 of 15 full terra female infants 
in whom cervical inflammation would be most un- 
likely. 

The authors conclude, therefore, that the cause or 
causes of the urethral inflammations were not appar- 
ent. Posterior urethral glands, previous catheten- 
zation, or cervical inflammation did not appeartobe 
a contributing factor. L. Jsues Tuboi, M.D 


Beato, V.: Functional Uterine Hemorrhages mil 
Their Treatment with Testosterone (Las htsM- 
rragias uterinas fusdonales y su tratamiento por la 
testosterona). Xn. espan. ohsi , 194^ S' >7 
In a previous communication {Tako-Cintc. Ajc, 
1944, p. 465) the author discusses his experienqs with 
testosterone in the case of myoma with bleeding, and 
claims to have preserved the reproductive capacity 
of many women, still young, by not subject!^ them 
to hysterectomy or roentgen castration. He aLso 
includes cases of menorrhagia, metforrha|ia, wd 
hemorrhage due to metropathy. He re;ects Itie 
idea of treating the Juvenile type of hemorrhap 
with testosterone because in young patieRis tat 
possibility of a serious lesion in the bssws cl tbe 
ovary has not been entirely dlsprovw. .siw 
mature woman he has resorted to the use of test- 

osteroneonlyexceptionally-in instances inBlucMOf 

some reason or another such treatment has 0 
cofisidered Justifiable. Every day, .t,. 

ample use is being made of this Is 

functional type of hemorrhage 
observed to dominate the years of the j 

and which is manifested principally in the g 
menorrhagias and metrorrhagias. . 

This hormone has been given by ‘he au hr mi 
large number of cases of this nature, ho 
r8 cases are the basis of this report. In 5® j 
there has been a sufficient period of co^ 
Justify the author’s speaking oMhe r 
treatment. In the majority of fv', -..t jiam- 

diagnosis was confirmed by histopathologicalej^,^. 
ination of the curettement, 

being procured by means of the st bo- 
or microcurettement (5frjciobrosw instances 

fore initiation of had been 

also a biopsy was made after the changes 

completed in an effort to . ^tionofthe 

in the endometrium as ‘I’' 

testosterone and to seek the . These studif' 
effects on the hemorrhagic ^°°^'o^n,uDication- 
will be reported in a was a com- 

In x6 of the 18 patients Two pos- 

plete success and m 2 » V^ason for these 

abilities are suggested as me ^arlj 

failures: (x) the patients ^ - i,. have been too 

cases treated and the doses g 
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milted to get up too soon. lied rest and the applica- 
tion of ice to the abdomen ace recommended foe all 
cases. In the milder types, the administration of 
sulfonamides may prove sufficient. In moderately 
severe cases the authors recommend a vaccine-con- 
taining streptococci, staphylococci, and enterococci. 
This is injected daily or every other day, beginning 
with a dose of K c.c. and rapidly increasing it to 2 c.c. 
This vaccinotherapy is continued as long as the fever 
persists. In the most severe pyohemic cases, gocxl 
results may be obtained by the intravenous drop in- 
fusion of alcoholized glucose serum. 

Emm SciiANCiii: Mooitc. 

Pereira, A. De S.: Abdomlnopelvic Sympathectomy 
for Relief of Pain of Cancer of the Cervli. Arck 
Surg., 1946, ss: 113. 

The relief of pain secondary to pelvic carcinoma 
by surgical therapy was first attempted by Jaboulay 
in 1889. Leriche, in 1921, introduced periarterial 
sympathectomy of the hypogastric arteries, and 
Cotte in 1^25 showed that pelvic pain may be re- 
lieved by interruption of the hypogastric plexus. 
Further studies of Lcriche, Fontaine, llerrmann, 
Greenhill, Wetherell, Atlee, Fulcer, Cutler, and Ver- 
Brugghen are briefly but adequately discussed in 
this article. Sousa started this study to clarify two 
problems: 

1. The effect of abdominopclvic sympathectomy. 

2. The merit of bilateral ligation of the hypogas- 
tric arteries. 

The ligation was done to avoid the danger of hem- 
orrhage from the ulcerated carcinoma of the cervix 
following sympathectomy which is known to increase 
the collateral circulation of the uterus after ligation 
of the hypogastric arteries. Different types of abdom- 
Inopelvic sympathectomy were performed in order 
to determine their comparative values in the treat- 
ment of pain in inopcraole cancer of the cer\-ix uteri. 

An attempt was also made to determine whether 
abdominopelvtc 8ympathectomy‘'must or must not 
be followed by adequate physical therapy (radium 
and roentgen rays)." 

The problem is complicated by the fact that the 
uterus derives its sympathetic nerve supply mainly 
from the hypogastric plexus, and secondarily from 
ner%'e fibers which accompany the hypogastric ves- 


sels. Afferent sensory fibers conducting painiuhen- 
satjons from the uterus along the hypogastric aid 
aortic plexus and through the lumbar s>-mpatietic 
chains 30m to reach the spinal cord through the 
eleventh and twelfth thoracic nerves. The season 
fibers that accompany the hypogastric and common 
ihac vwsels probably tun through the lumbar sjm- 
pathetic chain before they arrive at the spin! 
cord. 

The technique used consisted of opening the ab- 
domen by a median suburabillcal inebion. Carefvl 
and complete examination of the pelvis defermiws 
the extent of invasion of the tumor. Abdomico- 
pelvic sympathectomy to relieve pain is planned ac- 
cording to the finding in each case. The peritoneum 
is incised beginning just below the inferior mesen- 
teric artery and down beyond the bifurcation oi the 
aorta, with a Y-shaped incision over the course ol 
the right and left common iliac arteries to a point 
beyond the origin of the hypogastric arteries. Then, 
the hypogastric plexus, the lower part ol the aortic 
plexus, and the lumbar sympathetic chains maybe 
resected. This operation completely interrupts the 
hypogastric afferent pathways^ from the pelvic or- 
gans; but it is also necessary to interrupt theacereni 
pathways that follow the vessels, particularly the 

arteries. For this reason, periarferialsympatiKtonv 

of the common iliac arteries and sympathectomy « 
the inferior mesenteric artery are requwd to com- 
plete the interruption of the afferent pathways irom 

Irfall cases, after abdominepelvIcsynipatheetDayi 

ligation of the hypogastric arteries was al«a ^-8 

A total of 14 patients comprise the 
rial. In 7 the operation was limited ^ 
the hypogastric plexus. In the last I> 
was extended to interrupt 
pathways. None of the patients di^ from 
rhage. The results were improved .M jJ® 
was applied during the period of increased 
ply caused by the vasodilatation 
pathetic operation. I'isceral 
absent as long as the carcinoma «'«amed wUhmt 
anesthetized area, but when the «runoma P" 
grossed and invaded the 'nSi- 

which radiated do,™ Ihe 
fcslcd itscii. SumtJ 
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the uterus as in the Kristeller maneuver, thus de- 
livering the arras and shoulders. The lordosis is now 
exaggerated by carrying the buttocks over the ab- 
domen oi the mother; the chin and then the mouth 
appear and, hnally, the head is delivered in deflexion. 

In 26 patients with pelvic presentation Bracht's 
maneuver was employed. In i case there were twins 
and the second child was delivered in cephalic pres- 
entation. Sixteen of these mothers were primiparas, 
3 being 32, 36, and 37 years of age, respectively; 2 
were secundiparas, and the remaining 8 were multi- 
paras. Twenty of the deliveries were at term and 6 
took place when the pregnancy was between 8 and 
months. Nine of the infants weighed from 2,000 
to 3,000 gm.; 14 weighed from 3,000 to 4,000 gm., 
and I weighed 4,340 gm. Twenty-three of the de- 
liveries were from incomplete pelves and the re- 
maining 3 from complete pelves. 

In 23 of the entire 26 mothers treated by Bracht’s 
maneuver, the labor was perfectly successful (88.4 
per cent). In i of the 3 women whose labor course 
was considered a partial failure, one arm had to be 
brought down manually; however the remainder of 
the course was perfectly normal, giving a true per- 
centage of success of 92. Of the remaining 2 unsuc- 
cessful deliveries in which the child had to be ex- 
tracted, one infant proved to be a mongoloid with 
marked edematous swelling about the neck and 
throat; no explanation— except, possibly, inexpe- 
rience of the operators— could be adduced for the 
failure in the remaining case. In \ instance proci- 
dentia of the cord took place; however, it was not 
interfered with, the delivery of the child taking 
place almost immediately, and at no time did the 
pulsation of the cord indicate any inconvenience on 
the part of the fetus. 

The delivery of the head deflexion and the inability 
of the operator to guard the perineum personally 
seems to be a disadvantage of the Mariceau man- 
euver, and in the author’s material this has resulted 
in a rather high percentage of perineal ruptures (18 
per cent in primiparas and 19 per cent in the entire 
material). The author believes this should be coun- 
tered by limiting as much as possible the expulsive 
(Kristeller) pressure exercised suprapubically by the 
assistant on the after coming head and by extending 
the use of episiotomy. However, it is not to be as- 
sumed that the deflected position of the head during 
delivery is more than normal. It is considered that 
in the ilariceau maneuver the flexion of the head is 
epggerated, but it is rather a relative condition, in- 
cidental to the exaggerated lordosis of the infant’s 
body. The author is unable to substantiate this 
opinion, however, and suggests that x-ray studies of 
the passage of the fetal head through the maternal 
' pelvis be made. 

A lengthy theoretical discussion of the entire 
process of labor in breech presentation, including the 
author’s ideas as to why the Bracht maneuver 
seemed to be somewhat more successful in incom- 
plete than in complete pelvic mechanisms, could not 
be abstracted. John W. Brennan, M.D. 


Mitchell, R. M.5 Forceps for Delivery — Their Use 
and Abuse. Stirs. Clin. N. America, 1945, 25: 1436. 
This article presents a review on the proper use of 
forceps, with a warning that misuse of the instru- 
ment will lead to many fetal and maternal injuries. 
The first portion of the article outlines the funda- 
mental principles of obstetric forceps, which are:— 

(1) Knowledge of the instrument 

(2) Function of the forceps— this is divided 
Into the four major functions of the forceps 

a. Traction 

b. Rotation 

c. Leverage 

d. Compression 

(3) Classical applications 

a. Pelvic 

b. Cephalic 

c. Cephalopelvic 

(4) Principles of application 

a. The law of the forceps 

b. The rule of the forceps 

(5) Indications for the use of forceps 

a. Maternal 

1. Insufficiency of the powers 

2. Rigid perineum 

3. Large baby 

4. Inability to bear down 

5. Maternal exhaustion 

6. Previous cesarean section 

7. Toxemia of pregnancy 

8. Pulmonary disease 

9. Cardiac disease 
JO. Renal disease 

11. Premature separation of placenta 

12. Marginal placenta previa 

b. Fetal 

t. Intrauterine asphyxia 

2. Abnormal presentation 

3. Prematurity 

4. Prolapsed cord 

(6) Conditions for the use of forceps 

a. Surgical asepsis 

b. Empty bladder and rectum 

c. Knowledge of fetal position 

d. Complete effacement and dilatation of 

cervix 

e. Ruptured membranes 

f. Absence of disproportion 

g. Live baby 

h. Station of the baby 

The remainder of the article is devoted to de- 
tailed description of the various forceps operations 
in an outline form in which all the “do’s” and 
“don’t’s" are carefully emphasized. 

James F. Donnelly, JI.D. 

PUERPERIUM AND ITS COMPLICATIONS 
Douglas, R. G., and Davis, I. F.: Puerperal Infec- 
tion. Am, J. Obsl., 1946, 51; 3S3. 

Evidence has been presented indicating a de- 
creased mortality from puerperal infection in the 



264 . 


INTERNATIONAL ABSTRACTS OF SURGERY 


would seem that the prognosis for mothers contrac- 
ting this disease in the last months of pregnancy is 
bad. 

The author believes that, at least from hb series 
of cases, poliomyelitis does not cause, nor increase 
the frequency of, complications of pregnancy or 
labor. 

In comparing his series with 2 other reported 
series, the author believes that the frequency of the 
disease is greater in pregnant women, but states 
conservatively that the series were small. 

As to the action of poliomyelitis on the fetus and 
child, the author reports that all of the live infants 
showed no evidence of the disease and all were well 
at the end of 3 years. Microscopic study of sections 
of the nervous system of the a women who died 
revealed no evidence of transmission to the fetus. 

BypoRD F. Heskeit, M.D. 

Dana, E. S.: Premature Dellrery; Causes and Re- 
sults. Am.J, 02 >Jt., 1946, 51: 339. 

A series of 941 cases of premature delivery at the 
author’s clinic was studied. The incidence of pre- 
maturity was found to be a 95 per cent. The causes 
of premature labor and delivery were classified as 
maternal, fetal, and placental. The obstetric factors 
in premature deliveries were discussed. The inci- 
dence of operative delivery in this group was 27.9 
per cent. The gross infantile mortality was 33 3 per 
cent. The corrected infantile mortality was 18.8 per 
cent. Both gross and corrected infantile mortality 
rates have shown a steady decline in the past 10 
years. 

It was concluded that the causes of premature 
delivery are, in many cases, beyond the control of the 
obstetrician. His role in the prevention of prematur- 
ity consists in the control of syphilis and febrile 
diseases, and in continued research on the toxemias 
of pregnancy. 

The obstetric management at the time of delivery 
was found to affect the infantile mortality. It was 
shown that spontaneous or low forceps deliveries 
were the procedure of choice. The use of episiotonoy 
was found to be of value. Morphine as an analgesic 
agent was contraindicated. The availability of 
prompt oxygen therapy and expert pediatric care is 
of prime importance. Edward L. Cokmeix, M.D. 

Burthiault, R., end Sournla. J.t Genital Infarcts 
after Abortion (Les infarctus genitaux post- 
abortum). Lyan ckir., 1945, 40; 347. 

Infarction of the uterus and/or the ovary coin- 
ciding with an abortion is a rare occunence; only 55 
cases are on record in the entire literature. _ 

As to the etiology, opinions differ, and it is difE- 
cult to decide if this complication occurs more often 
in spontaneous or in induced abortion. Although 
genital infarcts have been observed in the ateence 
of pregnancy, in most instances criminal manipula- 
tions have been either proved or suspected, fc- 
pecially the intrauterine injection of soap solution 
seems to play a fatal role in many cases. 


The symptoms are those of an acute geaeraliad 
peritonitis. The uterus is much larger than sould 
correspond to the stage of pregnancy; it is hard 
and gives the impression of being wooden. A veil 
important sign is the blue or blackish discoloration 
of the cervix, either in lolo or in part. As this sip 
has often been observed in the early stages, the 
authors stress that the vaginal eiamination iriti 
the speculum should never be cmittei Only an 
early diagnosis can save the life of tie patient, and 
even gangrene of the cervix may be found at a time 
when the corpus is still intact. 

The treatment is immediate hysterectomy. Tit 
prognosis is very serious; of the $5 cases on record, 
32 ended fatally, usually because of shock or pro- 
gressive intoxication. 

The authors give 2 case histories of infarction 
after abortion in the fourth month of pregnancy. 
Both ended fatally. VVES.vERM.SoLiriir,MD. 


LABOR AND ITS COMPLICATIONS 

Baldl. E. M.: Our Experience with Brachf'i 
Maneuver In Delivery In Cases of Pelvic Pres- 
entation (N’ucstra eipenencu con h niaruoBM dt 
Bracht en la atenciin del psrto en presenuewn 
peMana). An. Insl. mUrnidjd, 1944, d-' ^ 9 - 
Of a series of si cases of delivery with pelvic pre- 
sentation Baldi found in 86.3 per cent that Brachn 
maneuver was effective. The simplicity as well as tht 
freedom from infeclioa of this operation, as there « 
no need to introduce the hand into the birth canBi, 
leads the author to recommend this procedure wt 
tocological practice. Wrumi E. RiexEns, si u. 

Ntera, »I. R.: TJie Brachl I'-SA; 

livery of Pelvic Presentations 111 »■«»»"“ 
Btaebl en I. erencion del parto e; P' 
pelviana). An Aleneolnst. maftrniiM, i 94 StP' 

Bracht maintains that the 
livering the child in pelvic mfci- 

favoring, actually perturbs the physio S’ ... -^ 
anism. if one accepts the S 

This author taught that, once the 
born, the fetus rotates so as ‘o P‘f« , 5 ® to he- 
toward the front, which causes the 

come ensased in, 1^' v 

pelvis. The pelvic pole is lifted ’ utes a 

produces a lordosis of the trank 3 “^ . -pija 

motion of rotation about the ; ftes as the 

movement, however, promptly . - to fall 
force of gravity woman, 

down between the thighs of the p 

In the Bracht method this 0 PP° jtout th< 
of gravity to the movement of t . 
syihphysis is opposed manually, ims 
plished in the following marine . accoucheur 

After expulsion of the Pelvm pole the 
waits until the points the scap ae 
grasps the buttocks and thigh tbesame 

lifts the fetns without on the body of 

moment an assistant exerts pressure 
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United States, amounting to approximately 50 per 
cent during recent years, as compared to previous 
experience. However, in New York, these rates 
remain essentially the same, despite a decrease In 
the total maternal mortality during the past decade 
to one-third of the former rate. In the New York 
Lying-In Hospital both the incidence ol puerperal 
infection and the mortality associated with this 
condition have shown a progressive and very ag- 
nificant decrease. 

The bacteriologic data obtained from the study of 
r, 000 patients subjected to investigation is presented 
in tabular form. It indicates that the great majority 
of infections occurring during the puerpctium and 
postabortal period are endogenous in origin, and 
caused for the most part by different groups of 
nonhemolytic streptococci. 

An analysis of underlying conditions responsible 
forthe development of infection, such as hemorrhage, 
anemia, prolonged labor, cesarean section, and other 
operative procedures, is shown graphically. 

Prophylaxis of infection is shown to be far more 
important than the treatment of the tirseasc once 
established. Measures aimed at the prevention of 
exogenous infections and their successful employ- 
ment arc illustrated. Prevention of endogenous 
infections is discussed in more detail, including 
methods of avoiding underlying causes as well as 
actual prevention of the invasion of organisms when 
unavoidable situations arise. 

It is the authors opinion, based on experience but 
not proved conclusively, that sulfadiazine, given 
early during long labors and under certain other 
circumstances, will decrease the incidence of infec- 
tion. Sulfadiazine or penicillin given early may be 
efficacious, while ivhcn given late in the course of the 
disease it may be relatively ineffective. 

Edwarb L. Cormezl, M.D. 

NEWBORN 

Beck, A. C.! The Obstetrician’* ResponslbllUy for 
the Hazards of the First Few Days of Life, with 
Special Reference to Anoxia and Prematurity. 
Am.J., 0 bsl., 1946, 51: i 73 - 

In the 5 year period from 1940 through 194-1, 
7,580 infants weighing 1,000 gm. or more were born 
at the Long Island College Hospital, Brooklyn, New 
York. Twelve, or i in 651, of the mothers died. 
During this period, 99, or 1.3 percent, of the infants 
were born dead and tor, or 1.33 per cent, died while 
in the hospital. Congenital anomalies were responsi- 
ble for 32.6 per cent of lot neonatal deaths. Nim 
and nine-tenths percent were due to infection. Drain 
hemorrhage was demonstrated in 14-8 per cent, 
while the remainder of the dead infants, or 41.5 
cent, showed nothing more than congenital atelecta- 
sis when autopsy was permitted. In the last^ group 
of infants, respiratory symptoms had almost ms’ari- 
ably been present, and most of the deaths in this 
group were preceded by periods of intermittent 
cyanosis. These respiratoo’ symptoms were the 


same as those which are present whea tenlorjltfj.-, 

and injuries of thebrainaredemonstrableit i 

thereiore, the brain has been injured abo. ' ‘ ' 

The effect of a diminished oxygen supply, both b 
the mother and in the fetus, is discussed. Thec'.!- 
tality from breech delivery of the infants trebhbj 
from 1,500 to 3,000 gm. was 50 per cent, or 
two and one-half limes the mortality of the .‘e.'ici of 
infants of the same weight. It was only amo^g the 
larger infants, which weighed more thac i,ecopi., 
that the mortality of breech delivery approached 
that of the scries. Spontaneous delivery sithepi'»- 
tomy done under local anesthesia was shoim to be 
Ibe safest method 0! delivery for the prerut-rr 
infant. 

If the 9 cases in which cesarean section wis c!ci:r 
for placenta previa and the 2 in which thechilJAfJ 
as a result of congenital anomalies are deducted frors 
the 39 cases of cesarean sections, there remih il 
cases undergoing operation with 2 deaths, a prtm- 
lure infant moctality of 7 per cent. Thercfurc. 
cesarean section is at times a valuable method d 
delivery, Edward L Cor-mu, M D 


MISCELLANEOUS 

Thomas, R. C. r Results In I8.6£I0 Booled DeUwrirt. 
Lcneet; Lond., 1946, t: ioi. 

The plan under which the Borough of Croydon » 
obstetric service operates is discuped by tht luiKj 
and is offered as a mode! after which smiilaf senw» 
might be instituted in other boroughs compruirg 
population up to 250,000 persons. . . 

The entire service is supervi»d by a 
trician whose duly it is to integrate the wort 01 aa 
roidwives and obstetricians m providing ideal 
natal, natal, and postnatal care for all. Hoof « 
well as hospital deliveries are included w the 
of the plan, and complicated home 
aided by the work of a so-called ^ 

squad” which renders rcsuscitatiye mcisum 
provides for immediate hospitalization. . j- 

A statistical anab-sis of 18.632 
after the twenty-eighth week under th ,, 
encompassing an 8 year period a de- 

18,822 inlants, including i-d u 

liveted. Three mothers died Jcl- 

died after delivery. The deaths are 
lows: directly due to j 0.9 

with pregnancy. 0.37: fj- g ‘7/^ 2; r 

per 1,000 total births. Th* n^iSrate.tJi 
per 1,000 

per 1,000 live births. r. 

Goodwin. M. S- and Moore. J- E-: rren*'*'*^ 
Us. /. dm. 1946. I 

The authors have with^ pemc^J 

women with early s>'ph‘bs -^y^yKp^rifd 

(3r from their own clinic and 26 
by Ingraham et nl-)- ,f,e efficacy of 

were purposely 

dllin in the prevention of infaniue 
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in that group of cases in which the probability of 
infection of the fetus was greatest. Fourteen mothers 
were treated before the sixteenth week of gestation; 
treatment was given to 31 between the sixteenth 
and thirty-second week, and the duration of preg- 
nancy in 12 was 32 weeks or longer when treatment 
was begun. 

Of the 57 patients, only 2 had received previous 
antisyphilitic treatment, and in both instances the 
circumstances of the previous treatment was such 
that they could be considered cases of early syphilis. 
One was apparently reinfected during pregnancy 
following a symptom free, seronegative period, and 
the other was a reinfection of cured congenital 
syphilis. • 

The total dosage range of the single courses of 
treatment in both groups was comparable, the ma- 
jority of the patients having received from 1.2 to 2.4 
million units of penicillin. Of the 57 patients, 5 were 
re-treated during pregnancy because of serologic re- 
lapse. In each of these 5 instances, the babies were 
born alive and apparently normal. Two mothers had 
a clinical relapse — one, whose infant was the only 
one in the series to develop congenital syphilis at 
term, and the other 4 weeks postpartum. The sero- 
logic response in general tended to revert toward 
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negativity at the same rate in pregnancy as in males 
or nonpregnant females. 

Of the 61 babies delivered from these 57 mothers, 
only I developed congenital syphilis during the 
period of observation; 49 of the remainder were fol- 
lowed up for more than 2 months, and 18 of these 
who were seropositive at birth had become sero- 
negative. 

One hundred and fifty cases were given intensive 
arsenothcrapy with a resultant failure rate of 15 per 
cent while of the 60 infants delivered of the 57 
women treated with penicillin only 1 child was 
syphilitic— a failure rate of 1.6 per cent. Further- 
more, with penicillin the results were equally good 
no matter what the duration of pregnancy at the 
time treatment was begun, which contrasts to a 
failure rale of from 5 to 50 per cent from metal 
chemotherapy, according to the stage of pregnancy 
when therapy was instituted. 

Statistically, it did not appear that penicillin was 
directly or indirectly responsible for abortion. 

On the basis of this report, the authors recommend 
that in syphilitic pregnant females, penicillin be used 
routinely for the prevention of neonatal syphilis, 
and that other methods of therapy be abandoned. 

James F. Do>mEU.Y, M.D. 
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ADRENAL, KIDNEY, AND URETER 

Klttred^e, W. E., and Brown, II. G.: The Present 
Status of Unilateral Renal Hypertension. 
Urol., Balt., 1946, 55; 213. 

Following Goldblatt’s work on renal ischemia as 
a factor in producing hypertension, attention was 
directed to unilateral renal disease as a cause of 
hypertension. Further experimental and clinical re- 
search suggested that the development of hyper- 
tension in these cases was of humoral rather than of 
neurogenic origin. However, the exact etiological 
basis for unilateral renal hypertension is still specu- 
lative. 

Search for a characteristic microscopic appearance 
of the kidney pathology in cases of unilateral renal 
hypertension has been fruitless. It is to be noted 
that the Goldblatt kidney does not show arterio- 
sclerotic changes until renal insufficiency has de- 
veloped. Furthermore, even when hypertension is 
produced by a unilateral renal lesion, it can cause ir- 
reversible vascular changes in the opposite kidney, 
which chances in themselves are capable of con- 
tinuing the hypertensive disease. 

The clinical application of much of the research 
findings to the treatment of unilateral renal hyper- 
tension in the human subject would be facilitated 
if there were a clinical picture characteristic of 
unilateral renal hypertension. In an effort to bridge 
this gap, the following suggestions have been ad- 
vanced; 

X. Ravitch suggested that certain anatomic 
peculiarities of the kidney be used, e.g., the intta- 
renal type of pelvis when influenced by even mild 
pathological conditions might result in hypertension 
by constricting the renal artery. This has not been 
confirmed by other investigators. 

2. Flocks believes the most important considera- 
tion in selecting cases for nephrectomy is relative 
renal ischemia in the kidney in question; this is 
recognizable by a comparison of the total renal 
mass, seen in the roentgenogram, with the differ- 
ential phthalcin function of the kidney. Reduction 
in renal function without commensurate reduction 
in the cortical renal mass is considered evidence of 
relative ischemia and is thought to represent the 
most favorable case for nephrectomy. However, in 
experimental unilateral renal hypertension, there 
may not be any demonstrable variation from the 
normal anatomic structure or function of the kidney. 

In an evaluation of the end results of nephrec- 
tomies done to relieve unilateral renal h>'pertension, 
among the factors to be considered is a realization 
that: 

I. An accurate evaluation of results is impossible 
before a year [has elapsed jafter operation, because 
a. The temporary fall in blood pressure fol- 
lowing surgery may be due to enforced bed rest 


and change in the mode of living, or even to tie 
removal of toxicity in infected cases. 

b.^ This fall may last for monllb before hyper- 
tension recurs, although symptomatic relief My 
continue. In some cases, as much as 1 year 
elapsed before hypertension reappeared. 

2. No permanent change in the blood pressure can 
be reasonably expected to follow the removal ol a 
functionless kidney, regardless of whether or not 
the diseased kidney was the original cause of the 
hypertension. In either case the presence of die 
hypertension may have caused irreversible arteriolar 
changes in the opposite kidney. 

3. The incidence of hypertension in a series of 
patients with unilateral kidney disease is actually 
no greater than the incidence in any other group of 
patients of comparable age, chosen at random. 

In a recapitnlation by the authors, of Mayo ClLdc 
experience, it was reported that the renal lesion 
most often associated with hypertension, which 
roost amenable to surgical treatment, was atrophic 
pyelonephritis. It was also noted that the severity 
of the atrophy was in direct proportion to the inci- 
dence of hypertension. The incidence of hj^er- 
tension was low in pyelonephritis without atrophy 
and sclerosis. Acute cortical infections were selJoiB, 
if ever, the cause of hypertension. The nert mosl 
common lesion associated with hypertension in the 
Mayo Clinic series was renal neoplasm, follom w 
order by renal litbiasis, hydronephrosis, 
and polycystic kidneys. In cases el renal iiw“ ' 
tr H-sc fKa» of infection was rniport*!}'! 


it was found that the role of infection was importa"*' 
since hypertension occurred in aj j„,, 

cases in which infection was present, and m oniy j 7 


per cent of those in wmen mere .••• , 

The deciding factor, however, was not the *gtM 0 
infection but the presence of extensive . .. 
sclerosis and parenchymal atrophy. ^ „ 

study of the patients with hypertension , 

operated on showed that hypertension 
in 7.. per ot the cares oi “ f,S 

cent of those with tuberculosis, and in 5 p ^ 
those with renal stone, S 

The point is also made that 

operations on the kidney or actual ren 

cause unilateral hypertension m on 

hypertension should develop 
anrother basis, nephrectomy is P^o^abl^ndic 
In all the cases of ffic it 'ras 

treated by the authors at the st 

their custom to do a unilateral to 

the time nephrectomy was done, 

that much accomplished m the « desirable 

splanchnicectomy should^ be not prince 

liter. Unilateral splanchnicectomy 

a beneficial effect on bypette 'o from 

does not influence whatever re 
nephrectomy. 
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Included arc 4 case reports by the authors, I'Hus- 
trative of some of the various considerations dis- 
cussed. Eugene J. Audi, M.D. 

Burford, C. E.: Nephroptosis with Coexisting Le- 
sions. /. Urol., Balt., 1946, 55: 220. 

The too obvious cause of disabling pain in several 
of the author’s patients led to a reattempt at nephro- 
pexy with gratifying results, which seem both to 
revive and to place on a new basis this formerly 
discredited operation. 

A new feature was the more exact diagnosis. The 
cystoscopic roentgenographic combination table 
makes it possible to secure pyelourcterograms in 
both recumbent and upright positions, and thereby 
visualize the cause of pain, and also visualize any 
destructive processes in cases of nephroptosis. The 
operative procedure corrected the difficulties en- 
countered in obtaining proper drainage through the 
ureteropelvic juncture and a properly functioning 
ureter. 

A brief presentation of the clinical picture of 
nephroptosis includes: 

Causes. These are asthenia, debilitating diseases, 
childbirth, and trauma from falls or blows. 

Symptoms. Usually the first is pain, coming on 
after the patient is tired or on the feet for long 
periods. The pain may be in the posterior fossa 
under the twelfth rib or on either side of the abdo- 
men, radiating to the genitals and urethra. It is 
usually due to retention of only a few cubic centi- 
meters of urine in the kidney pelvis. The second 
most common symptom and one which usually ac- 
companies the first is nausea, with or without 
vomiting. Occasionally the patient merely complains 
of anorexia with consequent loss of weight. 

Body build. Some marked cases of nephroptosis 
are found in obese patients; the majority of ptosed 
kidneys, however, occur in thin patients who have 
lost weight and have relaxed abdominal walls. 

Complications. Often the kidney is only a part 
of a splanchnoptosis, and if the position of the 
kidney and ureter causes urinary stasis with hydro- 
nephrosis, infection and stone formation frequently 
follow. 

In arriving at a decision as to whether operative 
interference is indicated, it is not sufficient to say 
that there is a low or movable kidney. Kidneys 
which can be palpated at the level of the pelvic brim 
are often asymptomatic and function normally. A 
complete urological examination is necessary with 
careful interpretation of the findings before it can 
be decided that nephropexy will relieve the patient’s 
symptoms and stop the destructive process in the 
kidney itself. 

The cystoscopic examination must take note of 
any obstruction encountered in either ureter; 
aspiration of each ureteral catheter must be done 
after it has reached the kidney pelvis to determine 
the residual urine; a phthalein function test (intra- 
venous) should be made ; and the time of appearance 
of the drug from each kidney and the concentration 


for at least lo minutes should be noted. A flat plate 
of the abdomen is made to determine whether stones 
are present, and this is followed by bilateral pyelo- 
grams with the patient in the horizontal position 
and with the lungs in expiration. Overdistention of 
the pelves, resulting in the production of colic, must 
be avoided. Another pyelogram is taken with the 
patient in a semisitting position and during held 
deep inspiration ; this last film will visualize any kinks 
in the upper ureter, produced by the descent of the 
2 kidneys, and any constrictions at the ureteropel 
junction. 

If stones are found in the kidney or ureter, they 
are removed during operation for nephropexy. 
Chronic infection in the kidney pelvis is not con- 
sidered a contraindication to operation. Stasis of 
urine and infection in the kidney pelvis may be 
cleared up in some instances only by nephropexy 
and the necessary plastic surgery on the kidney 
pelvis and ureter. 

Generally, the operative technique of Kelly is 
followed, in addition to which the upper portion of 
the ureter is exposed and carefully freed from all 
adhesions and anomalous vessels which might inter- 
fere with free peristalsis. These bands or fibers may 
not appear to constrict, but may run parallel with 
the ureter as an integral part of its external structure. 
However, they rob the ureter of its elasticity and 
prevent proper peristalsis, and they must be dissect- 
ed away. Mostof the lesions which cause destructive 
hydronephrosis in cases of nephroptosis are located 
at the ureteropelvic juncture and are made worse 
by the kidney’s low position which causes an in- 
crease in the angulation of the ureter at this point. 
The general rules formulated from the author’s 
experience in attempting the plastic procedures 
necessary in each case, to secure good functional 
drainage, arc: ablate excess pelvic tissue in a man- 
ner that will leave the ureter draining from the low- 
est portion. If there is a constriction or ring of 
fibrous tissue, a Y-p)asty is done and splinted with 
an indwelling catheter. Small aberrant vessels, 
crossing the pelvis to the lower pole, are ligated and 
cut. If, on compression, these vessels appear to 
supply as much as one-third of the kidney, the ureter 
is reimplanted in the lowest portion of the pelvis, at 
a point where it will not be constricted, instead of 
sacrificing the circulation of the kidney. 

If there is a stone in the kidney, it is removed 
through a pelvic incision or by nephrotomy and the 
kidney is drained through its substance rather than 
through the pelvis. An infected hydronephrosis is 
drain^ in the same manner. 

The last step is the suturing of the kidney in a high 
yet natural position so that the ureter will be straight 
but not taut. In clean cases, medium sized silk is 
the suture of choice, while No. r, 20 day catgut is 
used when infection is present. The capsule is left 
intact because it makes a firmer hold for the sutures 
and avoids the formation of a sclerosing shell to 
constrict the circulation at a later date. Kelly’s 
three point stitch in the capsule has proved most 
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satisfactory, the upper suture being brought out and 
tied in the intercostal muscles between the eleventh 
and twelfth ribs. The other two are taken in the 
muscles and fascia in the back under the twelfth rib. 
Care must be taken not to rotate the kidney out of 
the plane of its normal position. Postoperatively, 
the patient is kept flat in bed for a weeks, thengradu* 
ally allowed out of bed over a period of about 17 
days. In the author’s experience in more than 200 
nephropexies, there has never been occasion to rc- 
operate because of failure of kidney suspension. In 
about 6 cases, operated on later because of additional 
renal disease, all the previously suspended kidneys 
were found firmly fixed. 

The conclusions reported arc similar to those made 
when the author reported his first 48 cases in 
February, 1927, although much improvement has 
been made on the plastic procedures at the uretcro* 
pelvic junction. Eugent: J. Audi, M.D. 

Dorman, 11. N., and Fowler, H. A.: Hemangioma of 
the Kidney. J, Urol., Balt., 1946, 55: 348. 

A case of hemangioma of the kidney is reported 
with a review of the literature. 

Hemangiomas arc rarely encountered in the kid- 
ney. The number of cases so far recorded probably 
does not exceed 50, including both autopsy speci- 
mens and clinical cases. These tumors rarely attain 
a large size; they may be situated in any portion of 
the kidney. They are, however, usually small, and 
the tip of a papilla of the kidney is their favorite 
location. 

In general, benign tumors of the kidney arc 
asymptomatic, presenting symptoms due to pressure 
only when of unusual she. In contrast, hemangio- 
mas and papillomas of the renal pelvis, both benign, 
produce symptoms— hematuria— at times so urgent 
as to demand prompt surgical interference as a life- 
saving measure. The hematuria, usually unaccom- 
panied by severe subjective symptoms, is of sudden 
onset and commonly intermittent- The interval 
may vary from days to years. Further study reveals 
that the bleeding is unilateral. Pyclographic study 
is usually inconclusive. The only filling defect may 
be that of a large blood clot in the renal pelvis. The 
diagnosis is usually not made before operation, but 
after pathological study of the lesion. 

The authors believe that the diagnosis of essential 
hematuria is meaningless and unsatisfactory in cases 
of intermittent hematuria which are unilateral in 
type and moderate in severity. Every such case if 
studied extensively enough will reveal some under- 
lying pathological condition sufficient to explain the 
bleeding. If the urinary abnormalities associated 
with nephritis ate absent, and if upon exhaustive 
study no probable cause is demonstrable, one should 
think of lesions of a renal papilla, the most serious of 
which is angioma. 

In the majority of the cases nephrectomy has been 
performed as an emergency measure to save the pa- 
tient’s life. Bisection of the kidney for adequate 
exploration is only to be condemned because of the 


high mortality and the resulting damact to t''e i? 
ncy structure and its functions. .Vtphwtoa’r 
should not be performed until conservative 
have been employed, such as the use of vita?ia 'i 
whole blood transfusion, and lavage of the n-j' 
pelvis with silver nitrate. 

Frederick R. Liebeiihu, M D 


Kretschmer. H. L.: Bilateral Prlmar)’ Sarcoma et 
the Kidney. Report of a Case and Reriew of the 
Literature. Q. Bid!. .Yorik-Jtst. lf.SeM,in{ 
20: 77. 

The author reviews the case of an indirijuil tb 
suffered a bilateral renal sarcoma, this being the 
thirty-ninth such case recorded in the literature 
The patient was a 56 year old white male 
originally complained of lassitude, anomia, ani 
fatigue. The first physician called found a distinct 
P)ruria. Intravenous pyelography restald « 
afunctional left kidney; the remainder of the uhcii)' 
tract was normal except for the spider web de- 
formity of the right calyces, and the left renal prlra 
showed evidence of obstruction with dilitaiioa ci 
the calyces. The last may have been due fo 1 
questionable shadow In the left ureteral regioi^iut- 
gestive of calculus of the size of a wheat griui 11 
the upper ureter, The prostatic secretion demna- 
strated a few pus cells and there was foun** t 
residual urine of 45 c.c. with a great amount of pus- 
Cysloscopic examinations revealed a trabecuiateo 
bladder and the presence of a posterior commissw, 
along with a ureteral stricture on the left side wwcb 
was finally traversed by a ureteral catheter, i 
urine from the right kidney was normal while ip« 
from the left contained pus and the 
Eighteen months later the patient complaincti ci 
strangury, dysuria, dribbling, frequeiicj-, and 
turia. Renal function was markedly _impai«d, a 
after preparation the median commissu^re « 
scctcd. After operation the renal ■. 

found to be unimproved with the . jj. 

gen at aoo mgm. per e.c. the Jay 
charge. On this day neither kidney nas P P 
compared to the findings when the pati . ^ 
seen, at which time the left kid^y , J 
This was believed to be due I"] 
following the visualization of f mi of » 

seen in the path of the upper 1^^^. “ gnjUy 

stricture of the same ureter. 
traversed with a ureteral catheter and d 
Five months after j 

returned to the hospital butwhl*’ 

anorexia, constipation, and Iw 0 '*5 • ^,1. 

out symptoms. At this tumor «« 

pable and the diagnosis of bd^jeml 
entertained. The patient soon . „ lyirpho- 
at autopsy there was found * of 

saccoroa of the kidneys 
periaortic lymph glands and metastatic 

the spleen. . „ ando^P'^'^^L 

The kidneys was npliw'J ^ 

of the parenchyma of both ki > 
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The author states that he has seen in sfagcps in 
which the ureteral orifice was involved in the diver- 
ticulum but he does not specifically state that he has 
ever operated upon such a case; however, this would 
probably also be an indication for neoimpl^tation. 
The muscular collar of the neck of the diverticular 
sac is cut through down to the mucosa and peeled 
back and the neck is doubly ligated and cut between 
the two ligatures. The stump is then buried, first 
with a circular suture {pursestring) in the muscular 
neck and then the whole is invaginated by inter- 
rupted sutures.^ Finally, a rubber drainage tube and 
a couple of strips of gauze are led up to the supra- 
pubic incision, or if the sac has been too deeply em- 
bedded a drain is led out through the perineum, ac- 
cording to the method of Geza Illyes of Budapest or 
a modification thereof. The use of an indwelling 
catheter for a period of 4 or S days completes the 
technique. 

The author does not favor marsupialization of the 
diverticular sac with cauterization of the lining 
mucosa because of the long drawn out process of 
healing and the chance of secondarj' hemorrhage 
from the marsupializcd surfaces. 

John W. Brenxan, M.D. 

Marshall, V. F., Pollack, R. S., and Miller. C: 
Observations on Urinary Disfunction after Ez- 
clslon of the Rectum. J. Urol, Balt., 1946, 55- 
409. 

Urinary dysfunction is much more common after 
excision of the rectum than after surgery performed 
above the pelvis (exclusive ol neurosurgery). 

The charts of doo consecutive patients having 
operations upon the large bowel were reviewed. One 
hundred and eighteen, or 19.66 per cent, had severe 
urinary difficulty. Surgical procedures for the con- 
dition, however, were done on only 17, or *.83 per 
cent. 

Since the perineal surgery seems to be the main 
cause of the urinary complications, the author at- 
tempted to determine the conditions which might 
result from the perineal procedures that at least 
theoretically could produce such complications— 
complete urinary retention, paradoxical incontinence, 
residual urine, difficulty in voiding, and sometimes 
true incontinence. Urinary infection was the rule 
but it was almost always secondary. 

First, trauma alone could cause urinary obstruc- 
tion. Edema from trauma alone, however, would 
usually pass in a few days. Hematomas should be 
discovered, and furthermore should eventually be 
out of consideration because they eitherorganize and 
shrink, or liquefy. Ligation of the urethra would 
hardly go unnoticed. Stricture of the urethra wo^ 
certainly be found on examination and the indwelling 
postoperative catheter should prevent it to a large 
degree. Acute angulation of the urethra would 
probably be prevented by the indwelling catheter. 
Cystourethrograms on 13 patients having urinary 
difficulty after perineal rectal excision did not show 
acute angulation or stricture. Formation of a 


mechanical block by inverted tissue into the bladder 
neck or urethra seems theoretically possible, bat 
the^cyslourethograms, and the endoscopic mtsi- 
nation of more than 20 patients after rectal excision 
lend no support to this possibility as a common 
cause. Hence trauma per se and obvious direct 
mechanical obstruction seem to play insignificant 
roles in the vast majority of patients having more 
than quite temporary difficulty. 

Second, interference with nerve control must be 
considered. Before transurethral resection was used 
on these patients, most of these complications «ere 
ascribed to a neurogenic bladder. Tradition, then, 
favors this idea. Simple transurethralprostatectomy 
has relieved too many who, after resection, have no 
indication of neurogenic dysfunction. Of course, 
transurethral resection can greatly improve the 
function of some neurogenic bladders, but it does so 
by mechanical, not neurological means, the neuro- 
logical status remaining. Furthermore, gwd lesulis 
arc not as easily or frequently obtained with neuro- 
genic bladders as in uncomplicated prostatism 

Bladder dysfunction is more common after 
perineal excision of the rectum than after ether 
operations on the larw bowel. 

The authors have Been unable thus far to demon- 
strate neurogenic dy'sfunction as the uaderlpog 
cause. _ , . 

Surgical removal of obstructing tissue at _ the 

bladder neck will rectifymost of these complications, 

but not all. . 

Certain clinical observations led to a theory of tne 
mechanism whereby these complications usually 
occur. „ _ 

Application of this theory to the small ,, 
patients continuing to have dysfunction 
obstructing tissue had been removed has given • 
cooraging results. The theory is concerned mami) 
with elevation and fi.xalion of j 5 ,„ri. 

urethra. lt» practice this was performed supra 

^ "nie group of cases here reported is 
positive deductions must be avoided, o 
observations may help to dear up some 0 . 

scute factors concerning the m^hanism of urina 7 
control. 


John A. Lorr, JJ.D. 
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Malignancy of the testicle maybe confused with dominal lymphatic dissection was performed ek 
epididymitis, orchitis, hydrocele, hematocele, toision where in i of the cases reported herein lareeahdo» 
of the cord, tuberculosis, and syphilis of the testicle, inal metastascs developed later on the ODwsitcTdf 
The quantitative analysis of the urine lor prolan A and the patient is now bedridden from theta 
has proved to be a valuable adjunct in the diagnosis X-ray therapy was generally started as soonajtlie 

of these tumors in some clinics. Not only is the diag- patient could comfortably be transported tothei-nr 

nosis made, but the type of tumor is said to be pre- department~in from 3 to 5 days after operation 
dieted with a fair degree of accuracy. In the authors’ All treatments were given with the folloniaefi:- 
hands this test has not been found of such value, tors; 220 k.v. (G. E. Jfaximar), i5ina,,50cm.UrKt 
either as a diagnostic aid or in predicting the prog- skin distance, from 0.5 to r mm. of copper and r mm 
nosis of the case, chiefly because of the technical dif- of aluminum filter added (half value layer from eg 
ficulty in performing the test. to r.35 of copper), and from 42 r. to^r r. peroinufi 

An excretory urogram is of value in locating ab- measured in air. 
dominal metastasis not delectable by other means. The plan of x-ray therapy depends upon the prK- 
Thc retroperitoneal lymph nodes to which these tu- cnccof metastascs before treatment, the duration d 

mors spread lie along the course of the ureters and symptoms for 6 months or longer, or the absenetd 

enlargement is detected by the observation of filling metastascs at any lime and the duration of sjmp- 

defects in the ureter, displacement of the ureter or toms for 6 months or less, 
kidney, or hydronephrosis in more advanced cases. The results obtained to date in the Irealnsentin 
Metastascs from teratoma of the testis arc prone this series of cases have been somewhat discouraging 

to occur early and with rare exceptions are spread Twenty-four patients had definite demonstrable me- 

by way of the lymphatics. The lymphatic drainage lastascs upon admission and in 2 others inetaslasK 

of the testis is almost entirely to the periaortic nodes, developed while they w'cre in the hospital. Subsc- 

The main lymphatic channels accompany the sper- quent examination revealed that 12 additional pa- 

roatic vessels from the testicle through the cord as tients now have demonstrable metastasM. 
far as the level where the vessels cross the ureter, x-ray therapy was administered to the csses wu 
and from here they lead directly to the periaortic metastases, there was an appreciable dimitiutwn la 
nodes from the level of the bifurcation of the aorta site or disappearance of the metastatic mass monif 
to the celiac axis at a region neat the renal pedicles, a few. In the cases which responded initiaUy 
Metastases having once entered the ^ional drain- was subsequent rccunente. In several cases 
age nodes, rapidly spread from the celiac axis to the advancement of the disease was noted during tie 
stibdiaphragTsatic nodes, thence to the mediastinum, course of the treatment. , , 

and by way of the thoracic duct appear at Virchow’s Fourteen patients in the group ate now dfial • 
node in the aupraclavicuUt region. Once this node additional 8 are bedridden end are 
is involved one can be relatively sure that extension disease. Of the too patients, 68 are now Jiving 

has occurred to the mediastinum and upper abdom- well and ate without evidence of „ 

inal lymph nodes. time. The length of time that has ***P**° ^ 

In this series of cases, metastases were found to operation in these cases varies from a 
exist in 33 cases, spread invariably by way of the three years. ’ Joa-v A. tor > 

lymphatics. In 1 case in which the patient died after 

the vena cava was invaded by direct extension of the MISCELLANEOUS 

metastases along its course, death resulted from a - 

pulmonary embolus. 

This group of 100 cases was treated in general by 
the same method, that is, after the method described 
fay Dodson. In this method the testicle is removed 
after ligation of the spermatic cord at the level of the 
internal inguinal ring. An incision is made parallel 
to the inguinal canal on the affected side, from 6 to 
10 cm. in length, according to the size of the affected 
testicle. The incision is not extended into the scro- 
tum. The external oblique is divided in the line of 
its fibers for an equal distance. The spermatic cord 
thus exposed is ligated at the level of the internal 
inguinal ring before the testicle is disturbed. The 
testicle is then delivered into the wound and removed 
by gentle traction. In this series of cases a more rad- 
ical orchectomy with dissection of the lymph glands 
on the affected side was not performed. Since many 
cases have metastases on the oppositeside, lymphat- 
ic dissection on the affected side is not considered a 
curative procedure. A radical retroperitoneal ab- 
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le authors present a series of 7 2 bS 3 
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s was made satisfactorily by the re rogradM_ 

on of a radiopaque Snres are cite*!- 
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Rg. 2 , Another retrograde cj'Stogram showing intra- Fig. 3. Hiis is a retrograde urcthrcK^-stogram. hTotethe 
peritoneal extravasation; characteristic filling defects, in extensve extravasation in the region of the posterior 
cxtravasatcd medium produced by intestinal loops. * urethra. 
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medium, ivhich are easily recognixed. In addition, 
the accumulation of contrast medium as a bandlike 
or linear density along the peritoneal reflection of the 
flanks (the paracolic recesses) produces a highly 
significant roentgenologic sign. The haustral mark- 
ings of the colon and loops of small intestine may 
produce a scalloped impression along the inner 
aspect of these bands of increased density. 

Posterior urethral and extraperitoneal vesical 
ruptures ate characterized by more or less diffuse 
penetration of the contrast medium into the tissues 
of the pelvic floor and prevesical space. In massive 
extravasations the medium may assume a sunburst- 
like appearance. Smaller extravasations are repre- 
sented by streaky and feathery bands extending from 
the urinary bladder toward the surrounding soft 
tissue structures. The urinary bladder may assume 
an elongated pear shaped appearance or may be 
dislocated in any direction. 

A combination of intraperitoneal and extra- 
peritoneal rupture of the bladder, not encountered in 
this series, might be expected to assume the charac- 
teristic roentgenologic features of both conditions. 

Intravenous pyelograms may fail to reveal vesical 
rupture, even though an apparently satisfactory 
cystogram is produced, either because of insufficient 
concentration of the contrast medium or insufficient 
pressure to produce leakage from the bladder. 
Cy'stogtaphy by means of a urethral catheter intro- 
duced into the bladder may not indicate the pres- 
ence of urethral rupture, since the catheter is carried 
past the site of injury In this case, retrograde 
urethrography is a necessary adjunct. 

The authors conclude that retrograde urethro- 
cystography is a simple, safe, and accurate method 
for the detection of trauma of the lower urinary 
tract. ClaREKce V. Hooces, M.D. 

Exley, M.j Penicillin Treatment of Urinary Infec- 
tions Caused by Pyogenic Cocci. J. Urol., Balt., 
19415, 55:435- 

One hundred and one cases of urinary tract infec- 
tion with pyogenic cocci were treated with penicillin. 

Penicillin is less satisfactory in the treatment of 
urinary tract infections than in other types of infec- 
tion because the majority of the former are raused 
by organisms which are relatively insensitive to 
penicillin, i.e., the bacillus coli and the bacillus pro- 
teus. However, penicillin is of definite value in the 
treatment of pyogenic cocci in the urinary tract. It 
is not subject to action interference by pus, tissue 
autolysates, or peptones as are the sulfonamides. 
Of the sensitive organisms found in the urinary tract, 
beta hemolytic streptococci and most staphylococci 
can be destroyed. The streptococcus viridans and 
fecalis were found to be only moderately sensiliv’e. 
The successful treatment of staphylococcal infections 
requires twice the dosage necessary for stieptococ^ 
infections. Gram negative rods, including the bacil- 
lus coli, contain penicillinase which destroys the 
inhibitory effects of penicillin. Because ol the non- 
susceptibility of these organisms in a mi.sed infection 


the value of associated sulfonamide theiariy k sd- 
gested. Although the bacillus proteus doesaot wl 
duce penicillinase, the action of pemdlin on itk 
bacillus and on bacillus pyocj’aneus » nil. 

With few exceptions, organisms unable to inacti- 
vate penicillin were susceptible to its attia Sint 
urinary drainage was present and anatomical abnor- 
malities svere previously eliminated. Infectbnscon- 
plicated by the presence of stone, hyperpiisiaofih 
prostate, bladder diverticula, and urethral stnctiirt 
require more than the administration of peniciliin to 
effect a lasting cure. In 4 cases of caloilous pytlo- 
nephritis failure occurred. After removal cS tic 
offending calculi followed by penicillin treatment 
the patients became asymptomatic and sterilt arint 
cultures were obtained. 

Because of the fact that penicillin is bacterioslau'c 
and not bacteriocidal the treatment period sbouW be 
no less than 3 days. best results were obtalneii 
in the 6 day group and with a daily dosage of/rtio 
250,000 to 350,000 Oxford units. Cure was obuised 
in 7S.3 per cent of the susceptible pyogenic com 
infections in this secies. 

An insufficient amount of penicillin may im!t w 
the development of resistant strains of tbe_ofganu.j 
Therefore, care should be taken to prescribe a suffi- 
ciently large dose initially. _ 

Fsrorxjcs B. iKBeRWAt. M D 


Sarnofl. S. 3 Freedman, M. A., and M'! 
The Treatment of BacHlus Proteus lofecttoM 
wlthNu. 415 ./. Balt., 1946, 55:41?- 
In a recent st udy on Nu- 455 . was found tbst tbis 
sulfonamide derivative bad several features W | 
ommend its clinical trial. It is of j 

rapid absorption rate, holds a blood 
gives high concentrations m the urine. It « J 
more times soluble than the next «o|t soluble^ 
/onacnide, and even in the 
alkali medication, fails to gii« The 

renal irritation or precipitation m the • . 

latter fact is of considerable ^portanct m 
menl of bacillus proteus infections of I ^ 
tract, since this organism renders 
urine alkaline, which makes it difficult 
whether alkali medication has su««ded m 
the fill of the urine. Since cry’sta him 
countered at the medication< it 

tjons of human unne without alks . 


The treatment o^. ® “/’^sSidertaken. All 
jroteus infections with Nu-455 " * “ With i 
mt I were infections of the ““"^jluired brio:* 
iirception, 3 positive v. ftudy. 

jiy patient waS included m „quiied b«fo« 
,.««sive negative cultures were requu 
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CONPITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 

Grace, E. J., and Brj'son, V.: Penicillin for Osteo^ 
myellris. J. An. .\[. 1946, 130: 841. 

With regard to the treatment of patients with 
chronic osteomyelitis, the authors state that the 
medical profession is divided into a majority group 
who favor radical surgery with extensive sauceriza- 
tion followed by skin grafting if necessary, and a 
minority group who place primary reliance upon 
chemotherapy in the treatment of chronic osteomye- 
litis, with surgery reduced to a minimum compatible 
with successful treatment. 

The authors' studies of penicillin-detergent com- 
binations are designated to eliminate by means of 
the detergent the isolation of penicillin-susceptible 
bacteria in scriuestra, sclerosed bone, abscesses, 
poorly vascularized sinus tracts, and soft tissue scars. 
The bacteria are then eliminated by the penicillin 
which has increased antibacterial properties as a 
result of the detergent. 

The therapeutic program consists of a complete 
physical examination with the correction of obvious 
deficiencies such as anemia and focal infection. The 
authors stress the importance of the primary elim- 
ination of evident foci of infection. After the pre- 
liminary stejjs, the patient is hospitalized and every’ 
3 hours receives injections into each sinus tract of 
3 c.c. of penicillin consisting of soo,ooo units dis- 
solved in 35 c.c. of the wotting agent, aerosol O.T. 
or sodium tetradccyl sulfate o.r per cent. This is 
supplemented by intramuscular injections of 30,000 
units of penicillin every 3 hours for four doses and 
then 10,080 units every 3 hours night and day. For 
the topical application, 30,000 units per cubic centi- 
meter are sometimes used. Only 35 or 50 c.c. are 
prepared at one time in order to insure a fresh solu- 
tion. At times, dressings wet with tyrothn'em and 
covered with a compression bandage arc used. 

Seven cases are reported with x definite failute, 
DANIEL H. LPVtNTHAL, M.D. 

I’urriel, P., Cagnoll, II., and Espasandin. J-: Bru- 
cellosis Spondylitis (La espondilitis brocelosica). 
Rev. orlop, traumal , B, Air., 194S, tS’ 3 - 

Practically 100 pet cent of the cases of brucellosis 
in Uruguay so far have been of the abortus variety. 
In the acute phase of the disease, the general signs 
and symptoms dominate the picture, and in only i 
of 150 acute cases, destructive changes of the spine 
were found by the authors. On the other hand, 
localized changes are very frequent in the chronic 
phase, i.e., in ambulatory patients. This difference 
in frequency of general and localized changes is 
typical for brucella abortus infection, and does not 
hold true for infections produced by the brucella 
suis or melitensis. 


The lesions of the spinal column are ekliet it- 
structioa of the bone (spondylitis) or tbty ia^•oh■t 
the bones and joints (spondylarthrosis). They sky 
occur in any age group, and in either sex, jet oeii 
outnumber women at the rate of 8 to i, and in tie 
authors' series all of the patients were males Most 
frequently the lumbar spine is invoh-ed.jet thon- 
cic involvement is not race, and cervical spondjUus 
due to brucellosis occurs occasionally. 

The authors are amazed that up to 1939 only 56 
cases of disease of the spinal column due to bracel- 
losls had been described in the United Slates, ss they 
found 63 per cent of their cases of spinal coksa 
disease due to this condition. They explain tiis 
discrepancy as follows; (x) there have cot beta any 
sy'stematic roentgenological studies of the spinal 
column in brucellosis; (s) the lesions very oiten 
produce only very slight symptoms or none at i 3 , 
(3) in the acute stage, when the pateint comply 
of backache, roentgen-ray studies are usually neja- 


The authors roentgenographed their bnicellosis 
cases systematically every 3 months, 
spine. This procedure not only revealed numenm 
lesions, but permitUd the study of their evolu ion 
There are three clinical types of brucellosis of ue 

acute condition in which 
from backache. While this is the 
and of the onset of inflammatory 
bone marrow, x-ray studies of the spine are n g 
at this time. . , . l U 

3. The chronic condition m 
locanzed. intense, unrelieved by rnl. wd 
by movements; it may be bilateral and/ 
ent (sciaticalike). There are contraeturw and 0^ 
muscular impairments. There are^ WrapB c 
changes. The agglutination reaction 
have diminished or disappeared, and 
ture is negative. The only diagnostic 
a positive skin test and opsonic • . r con- 
the patient’s history and epidemiologic facts 
tribute to the diagnosis- ,i;,„nosis m these 

3, Old vertebralksions. The “j^jerepancy 
cases is especially difficult, as tb* ^ a^ (contacts) 
between the number sVm r«c- 

and those actually afflicted. ^ _}j to ascribe a 

tions and opsonic indices are not iflfec- 

given lesion with certainty to «ciectific as 

tion, a fact ivhich is of considerable sci 
svcll as legal E. RiccErrs M.I> 

Stout, A. P.: * 

Muscles. Ann.S«rg., 194 ®. ^ rhabdo- 

In a careful survey ® iSuie aulbot bis 
myosarcoma of the 
b«n unable to find satisfactory mtorm 
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ing the biologic habit of the tumor and especially 
about the efficacy of treatment. To the already pub- 
lished cases he has added 14 of his own, making a 
total of 121 cases that are analyzed In this article. 

The rhabdomyoblastic tumor cell is • extremely 
variable in size but, in general, it is rather large and 
assumes one of three different shapes. It is rounded, 
strap shaped with two or more nuclei arranged in 
tandem, or racquet shaped with a single nucleus at 
one expanded, rounded end and a tapering body ex- 
tending outward from this for a variable distance. 
With suitable stains either cross striations or longi- 
tudinal myofibrils, or some vague suggestion of their 
formation should be distinguishable in the majority 
of cases. It is usually not easy to find this differen- 
tiation even with good preparations and one must be 
willing to make a painstaking search with high mag- 
nification. The cytoplasm of all these cells is more 
or less strongly acidophilic. In 9 of the 14 new cases 
recorded one or the other of these differentiating 
features was found. 

These tumors develop in animals as well as in man 
and they have been found in certain definite systems 
and regions of the body. These are more particularly 
the genitourinary system, the heart, upper respira- 
tory and alimentary tracts, and the orbit; sporadic 
examples have been found in the lung, breast, esoph- 
agus, suprarenal glands, and brain. The writer was 
able to locate reports of 107 cases which had devel- 
oped in the striated muscles and other soft parts of 
the body. 

Because of other varieties of muscle cell tumors a 
simplified nomenclature for this group is suggested 
with the following terms: smooth muscle cell tumors 
“leiomyoma, leiomyosarcoma; striated muscle cell 
tumors— granular cell myoblastoma (benign and ma- 
lignant types); rhabdomyoma of the heart muscle; 
rhabdomysarcoma ; and undifferentiated myosar- 
coma. 

There were 62 males and 52 females among the 1x4 
patients of whom the sex was recorded. The age 
variation was extreme and cases were reported in all 
decades including the ninth with the preponderance 
in the fifth and sixth decades. In almost every case 
the tumor developed either within or attached to a 
peripheral striated muscle. The distribution of the 
123 tumors (a patients each had 2 independent tu- 
mors) was as follows: lower extremity— 52 cases; 
upper extremity— 17 cases; trunk— 31 cases; head 
and neck— 19 cases; diaphragm— 3 cases; and psoas 
muscle— I case. The duration of the disease is vari- 
able and in I case the clinical course from the onset of 
symptoms until death was only 2 months, while in 
another the tumor persisted after 50 years. One must 
be very cautious in predicting the probable duration 
of these tumors. Commonly the only symptom is 
tumor, which in 88.5 per cent developed without any 
history of antecedent trauma and, often, without 
pain or interference with function. Sometimes the 
growth compromises the overlying skin and the tu- 
mor fungates, which may also happen after biopsy. 
Ihc size and consistency arc variable. These tumors 


infiltrate insidiously, and metastases through the 
blood and lymphatic channels are not uncommon, 
with the lungs as the most favored repositorj'. 

Only 4 symptom free 5 year survivals are reported 
among the 121 case, 108 of which received treatment. 
One of these was treated by amputation alone, i by 
excision alone, and the other 2 by excision and radio- 
therapy. 

From the published data it is impossible to select 
the best form of treatment arbitrarily. It is mani- 
fest, hmvever, that in a very large number of cases 
the first procedure was an inadequate e.xcision, and 
that one should be able to cure this neoplasm more 
often if it is attacked earlier and in a more radical 
manner. An extended study of cases of malignant 
tumors of the. peripheral soft parts and bones has 
convinced the author that they should not be attack- 
ed by blind removal before definite knowledge of 
their nature is obtained by biopsy. If the tumor is 
treated without knowledge of its nature one runs the 
hazard of removing too much or too little, usually 
the latter. A small biopsy with the minimum amount 
of trauma rvilJ furnish the information necessarj' for 
proper action and of itself will do no harm. In the 
case of the rhabdomyosarcoma, treatment should 
certainly be radical with the removal of a large block 
of surrounding uninvolved tissues. This may or may 
not mean amputation, 

The author’s 14 cases are described in abstract 
form and some are illustrated with photographs of 
the patients, specimens, and microscopic material. 
The detailed clinical data of the 121 cases are pre- 
sented in tabular form and an excellent bibliography 
is added. Crarlcs A. WAtni/vv, M.D. 

FRACTURES AND DISLOCATIONS 

Soeur, R.: Intramedullary Tlnnlitfi of Diaphyseal 
Fractures. J. Bont Surg., 1946, 28:309. 

In 1940 Kuentscher first demonstrated convinc- 
ingly that osteosynthesis could be secured along the 
medullary cavity of the long bone. He described longi- 
tudinal fixation by means of metallic material oc- 
cupying the full length of the medullary space. The 
material was a rod of as large size as the bone canal 
permitted. The material was introduced by an extra- 
articular route as far from the fracture site as pos- 
sible, and without exposure of the fracture. The ma- 
terial was completely buried. The end of the pros- 
thesis, which extended beyond the bone, was covered 
by the soft parts and the skin. The reduction hat) 
been retained by external maneuvers before the 
intramedullary fixation. After consolidation of the 
bone, the prosthesis was extracted. The author’s 
experience with this method was secured with a total 
of 55 operations. 

The chief objection to medullary pinning is the 
destruction of the bone marrow. Even if the pros- 
thesis should destroy all of the medullary’ content, 
Soeur believes that the individual is able to do with- 
out the hematopoietic clement in one of the long 
bones. In so far as the blood of the patient subjected 
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Fig. I. Prostheses and pin driver. A. Straight pin of 
grooved bar of steel (V-jAl. One end is ptunted, the other 
shows a small eye. In profile these pins are in the form of a 
U. For a femoral diaphysis, the diameter of the pin is 
usually 8 mm. The thickness of the sides of the U is 2 mm. 
For the humerus and the ulna the pins arc similar, but 
shorter and thinner. Q. Tlbial pin, made of the same ma* 
terial as the straight pin, and from 6 to 8 mm. in diameter. 

to medullary pinning is concerned, the changes are 
very mild and of little concern to the surgeon. The 
risk of fat embolism is of more importance. Sta- 
tistics based on more than too fixations, which have 
been published, affirm that the method docs not pre- 
dispose to the danger of embolism. Only once has 
the author seen a postoperative pulmonary embol- 
ism. At present the risk appears to be slight. In his 
opinion, the septic complications— all other factors 
being equal— are less to be feared after medullary 
pinning than following other methods of osteosyn- 
thesis. There is little trauma and the method entails 
less disturbance of the muscles and manipulation of 
the fragments than occurs with open procedures. 
The method is contraindicated in compound frac- 


It Is curved at both ends. The point of the curve 1$ gn- 
erally 1.5 cm. from the end. C. Radial pin, s mo. in dan- 
ctcr. It has a single curve. D. Threaded rM for tie «!a 
and radius, from 2 to 3 mm. in diameter. E. Gridotea 
pin driver. The guiding lube has been slid WJlhtw? 
tothebone. The mandril ’sill bemtroducediDtotiem» 
The graduations on the mandril show the ertenttflW'O 
the pin penetrates the bone. 


tures. According to the author the presence of * 
foreign body In the medullary cavity does not m « 
seif predispose to infection. Osteom)‘ehtis la « 
entire diaphysis need pot be feared, even «tien lie 
operative site becomes infected. 

The operation causes little shock. MedttW 
osteosynthtsi! is a sale procedure. Jte "“J 
shore there is little hemorrhage; “i 

to a minimum since the site of the /reel a 
often opened. The postoperative »ea-be 
jective state of the patient ti tm ly astounduig . 
they remain so in the days 

2. The prosthesis is simpIe. The bloodies ^ 
tion of the fracture is tedious because 

graphic control and successive corrections- r 


A 





(£r — ^ 


Fig. 2. Extractor. A. The instrument is 18 cm. long. A 
hook fits into the eyelet of the pin. By blows vnth the tip 
of the bammet, one frees the prosthesis. This instrument 
is useful in the operation when it is necessary lo retract the 
pin in order to cn^ge its direction. B. Ilaromcr-extractor 
penruts the freeing of a pin when the head of the |»n alone 


. rni. 


is accessible (after a handle to ti* 


A metallic mass, weighing i xg ^ m jurgwn 

OTiilc the assiilantloUi to “ 

the mere vieleatly esuiut the haato 
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McCarthy, P. V., and Van Demark, R. E.; March 

Fracture of the Inferior Pubic Ramus. Mil. 

Surg ., 1946, 98: 233. 

March fracture of the inferior pubic ramus is 
characterized by pain in the inguinal and perineal 
regions; the pain may also radiate to the knee. The 
pain in the knee is referred by way of the obturator 
nerves. 

March fracture of the inferior pubic ramus usually 
occurs in persons who are not used to strenuous ex- 
ercise and are suddenly subjected to it. Early diag- 
nosis is based on clinical examination because the 
roentgenograms are of little value in demonstrating 
the fracture line, but as soon as callus has formed the 
roentgenograms will show a spindle type of callus 
formation around the fracture line. 

The treatment is entirely symptomatic. .Bed rest 
is not advisable. The 2 cases presented by the au- 
thors and the cases presented by Jones and Nicker- 
son showed no untoward effects when treated atnbu- 
latorily. Most of the patients returned to duty after 
4 months and had no complaints except occasional 
mild pain in the inguinal regions, 

George I. Reiss, M.D. 

, Foley, W.B.: Treatment of Slipped Upper Femoral 

Epiphysis. Proe. Roy. Soc. M., Lond., 1946, 39: 

30Z. 

This article is the President’s address to the 
Section of Orthopaedics of the Royal Society of 
Medicine. Concerning the etiology of slipped epi* 
.physis of the upper part of the femur, conhrmatlon 
ol the observations of Howorth was made, i.e., the 
swelling of the synovial membrane seen at operation, 
the hbtological finding of a simple synovitis, the 
elevation of the blood sedimentation rate to early 
cases, and the constant appearance of juxtaepiphy- 
seal decalcification in roentgenographs. However, the 
author is not inclined to accept entirely Howorth’s 
proposal of an inflammatory etiology and suggests 
that except for the elevated sedimentation rate the 
findings might be due to traumatic synovitis and 
secondarily to the epiphyseal slipping rather than 
that they are the primary cause of it. 

Since treatment is so much more satisfactory in 
early cases than in late ones, the cases are divided 
into two groups: (i) early cases with minimal epi- 
physeal displacement, and (2) cases with severe or 
complete displacement of the epiphysis. Group 2 
may be divided into (a) acute cases with a short 
history usually including slight injury and symp- 
toms and signs severe enough to suggest a fracture 
of the neck of the femur, and (b) cases with a long 
quiet history' of increasing pain and deformity. 

It is important to suspect this condition in any 
adolescent of either sex, between the ages of 9 and 
18, who is complaining of limping or of pain in the 
hip and knee. Once the diagnosis is made or sus- 
pected all weight bearing should be forbidden abso- 
lutely, since if continued there is a grave risk that at 
any moment the case may pass from the favorable 
first group into the less favorable second group. 


Excellent results are* obtained by treating early 
cases by the insertion of a Smith-Peterserv thrcc- 
flanged pin across the epiphyseal line into the 
epiphysis without any preliminary manipulation or 
attempt at correction of the deformity, according to 
Wilson’s technique. This technique was employed 
in s cases by the author with excellent results after 
a follow-up period that ranged from i year to 7 
years. There was X inch shortening in i case only 
and slight limitation of internal rotation in 3 of the 
cases. 

In evaluating his results the author employs the 
term “excellent” in patients who are quite symptom 
free and have either no limitation of hip movement 
or a few degrees of limitation of internal rotation 
only. Roentgenography shows no deformity or 
evidence of arthritis. Patients having “good” re- 
sults are leading lives of normal activity with no 
pain, or only an occasional ache with weather 
changes, but have definite limitation of internal ro- 
tation and possibly also of fiexion and abduction. 
Roentgenography may show some deformity of the 
head and neck, but no arthritic changes. Patients 
classified as having “poor” results have pain and/or 
gross limitation of all hip movement and possibly 
some fixed deformity. Roentgenography in these 
cases shows evidence of avascular necrosis or of 
arthritis. 

Eight cases oi Group i (a) classification were 
treated by manipulative reduction accomplished by 
means of tbe Leadbetter maneuver. Three of the 
patients were subsequently immobilized in plaster 
and in the other 5 the reduced epiphysis was pinned. 
In the former group the follow up period ranged 
from 8 to 14 years with an average of 10 years, with 

1 excellent and 2 "poor” results. One of the patients 
subsequently needed attbroplasly of the hip. The 
follow up period of the pinned cases extends from z 
to 7 years, averaging 5 years, with 2 excellent, 2 
gpod, and 3 poor results. In summary, among the'8 
cases there were 3 excellent, 2 good, and 3 poor 
results. One of the pinned cases with a poor result 
is described; in this case avascular necrosis of the 
head occurred. Since this complication may occur 
in from 25 to 30 per cent of the cases treated in this 
manner, it is the author’s opinion that the method 
should be abandoned. 

An alternative way of treating this group is by 
strong skeletal traction employing a Stcinmann pin 
through the lower third of the femur. The patient 
may be placed on a frame or the affected limb sus- 
pended in a Thomas splint and weights up to 20 
pounds used. This strength of traction should not 
maintained longer than 14 days at the outside, as 
there Is some risk of interference with the blood 
supply from continuous tension on the capsule. If 
strong traction fails to reduce the displacement 
within 14 dal's this can be effected by open reduction 
through the epiphyseal junction. In g cases treated 
by this operation the follow up period ranged from 

2 to 7 years and the results were: c.xcellcnt in i case, 
good in 5 cases, and poor in 3 cases. The 3 poor 
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results were due to avascular necrosis of the epi- 
physis which resulted in restriction of movement as 
seen in fibrous ankylosk, and in i case it was ac- 
companied by pain of sufficient severity to make 
arthrodesis necessary. 

If reduction by strong traction fails and if both 
closed and open manipulation are to be condemned 
because of the high percentage of poor results, it is 
suggested that light traction may be continu^ till 
the epiphysis is fused in the position of deformity. 
This may be corrected by wedge osteotomy of the 
neck of the femur or by subtrochanteric osteotomy. 
In 9 cases treated by osteotomy of the neck, 5 pa- 
tients were immobilized in plaster following the 
operation, and 4 were pinned. The average follow 
up period of the 5 plaster cases was 8 years and the 
results were all classified as good. The follow up 
period of the pinned cases ranged from i to 3 years. 
One result was classified as excellent and the 3 other 
results were considered as good. The mafority of 
these cases had some shortening, but in no case did 
it exceed an inch. Most of them had some limitation 
of internal rotation and in some cases of flexion and 
abduction as well. Restoration of mobility of the 
affected hip was much speedier and rather more 


complete in the pinned cases than in those imxnbi- 
lized in plaster after operation. 

Investigation of the results of subtrochjittrc 
osteotomy was disappointing since a number of pi- 
tients so treated were 0/ roilitar}’ age and could not 
be located. Howe^r, it is the author’s impressioo 
that subtrochanteric osteotomy gives a satisfactory 
result in most cases and delays, if it does not preiitst, 
the onset of mechanical osteoarthritis by improrag 
the weight bearing alignment. 

Four cases treated by a short period of tractloa in 
bed, followed by the wearing of a caliper splint for a 
year or longer, or treated by means of a calipersplint 
only were traced from 16 to 23 years later. From the 
results it is concluded that hips treated conserva- 
tively without operation can function satisfactorily 
for as long as approximately 2 decades. The on- 
corrected deformity may exist for many years wit-h* 
out roentgenographic evidence of arthntic changM 
There must not be too vigorous an atternpt to obtain 
anatomical perfection if it involves the risk of serious 
impairment of function. 

Case reports and illustrative roentgenographs are 
included in the article and a short bibliography is 
appended. Charles A. WAiTuvr, M D 
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BLOOD VESSELS 

Leriche, R.: Arterial Thrombosis. Eipcrirocntal 
and Clinical Conditions (La thrombose art^rielle, 
conditions exp6r:mentales et cUniqucs). Lyon chtr,, 
1945, 40: 167. 

The author reviews the mechanism of the coagu- 
lation of blood. All the factors necessary for coagu- 
lation are present in the circulating blood but nor- 
mally intravascular coagulation is prevented by the 
constant secretion of heparin by the reticuloendo- 
thelial system. 

Thrombosis is defined as intravascularcoagulation, 
but whereas ordinary coagulation starts with a pre- 
cipitation of fibrin, thrombosis begins with a con- 
glomeration of platelets. Experinaentally, throm- 
bosis may be caused by slowing the blood stream at 
the site of a minor injury to the endothelium. Clin- 
ically, in human beings, however, this rarely causes 
the formation of a thrombus. The author mentions 
a case in which he had given 35 intra-arterial injec- 
tions of raercurochtomc with a tourniquet in place 
but there was no thrombosis. On the other hand, 
'there are some individuals who develop extensive 
thrombosis with the slightest injury to a vein or 
artery. Apparently there is some unknown factor 
which predisposes to thrombus in certain people. 

Thrombosis requires an. endothelial lesion, but in 
most cases the oovious types of lesion arc not ap- 
parent, e.g., gross trauma, and medial calcification. 
The author considers other factors. Infection in- 
cluding syphilis is rarely concerned. Some of the ex- 
perimental work on the vasospastic effect of tobacco 
is reviewed, but the author finds it unconvincing. 
Exposure to cold, on the other hand, seems impor- 
tant. Patients who have had frost bite arc prone to 
develop arteritis at an early age Venous thrombosis 
is often followed by thrombosis of the adjacent 
artery. The loss of a large amount of blood fre- 
quently causes arterial thrombosis. It is suggwted 
that the blood loss affects the viability of the inlima, 
which in turn results in obliterative endarteritis. Yet, 
a sudden drop in blood pressure may precede throm- 
bosis in apparently healthy arteries. 

In addition to local factors, the author believes 
there may be an endocrine basis for arterial throm- 
bosis. Experimental work would seem to incrim- 
inate the adrenals, gonads, and parathyroids, but 
the mechanism is still obscure. Arterial thrombosis 
IS almost exclusively a disease of males. It is rare in 
negroes, and most frequent in Jews. 

TnEcmoRE n. MASSEti, M.D. 

Eeriche, R.- Tlie Laws of Arterial Tlirombosls 
(Les lois de la thrombose artiriellc). Lyon chir., 
* 945 . 40:4*7. 

The time required for the organization of a tlirom- 
bus varies according to the age of the individual, the 


reparative power, and the state of the vessel lining. 
C^cium deposits, cholesterol, or fat crystals slow, up 
the rate of organization. In some people there may 
be no signs of organization for many weeks. Experi- 
mentally, ft has been demonstrated that with onlj’ a 
small area of intimal damage without infection the 
vessels that invade the thrombus will run parallel 
to the lumen of the thrombosed artery. If the 
parietal lesion is extensive and infected the vessels 
penetrate everywhere in a radial direction. 

The author quotes Fontaine and Bauzen of 
Strassbourg who have formulated certain laws re- 
garding the organization of arterial thrombosis; 

1. The speed and the importance of the organiza- 
tion of the clot arc in inverse proportion to the exten t 
and the age of the endartcrial lesions. 

2. A decreasing significance of organization cor- 
responds to an increasing significance of the end- 
arterial lesions. 

3. The organization of the clot occurs in a regular 
and esseniialty concentric form in young patients 
with arteritis, and in an irregular and diverging 
form in old aneritics. 

4. The speed of organization of the clot is not so 
much a function of endarteritis or of the endo- 
thelial state as of the integrity of the media. 

$. In aseptic thrombosis the new vessels arc axial. 
In infected thrombosis they are radial. 

The question is raised as to whether spasm alone 
can bring about thrombosis. \\TiiIe the author’s 
clinical experiences have Jed him to believe it likely, 
he believes that this hypothesis cannot be definitely 
accepted without further investigation. 

Whether a thrombosed 8rter>’ is recanalized or 
not is of no functional significance. The author be- 
lieves that a recanalizcd segment should be resected 
just as if it were completely obliterated. 

The inflammator>’ reaction about a thrombus ex- 
tends beyond the adventitia of the artery to the 
walls of the veins and the nerves which accompany 
it. However, an arterial thrombus rarely leads to a 
thrombosis of the vein, although the opposite proc- 
ess is frequent. Thus, the vein becomes adherent 
but not obstructed at the site of an arterial clot. 

Upward extension from the site of arterial throm- 
bosis tends to go to the first major collateral but may 
remain localized in a short segment. Distal exten- 
sion occurs but slowly. Lumbar sympathectomy 
docs not stop the extension of the clot but sometimes 
cwn seems to accelerate it. The only way to keep a 
thrombus localized is to excise it. Thrombosis does 
not seem to recur above a ligature. 

Artcricctomy does more than stop tlic spread of a 
thrombus; It removes the vasoconstrictor impulses 
which arise from the thrombosed segment. By re- 
ducing the collateral circulation the vasoconstrictor 
effect of the thrombus is more important than the 
local arterial obstruction in causing ischemic gan- 
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grene. The author considers resection o£ the throm- 
bosed segment just as effective as sympathectomy 
in achieving vasodilation of the collateral vessels. 

If venous thrombosis occurs simultaneously along 
with arterial thrombosis the gangrene is fatal. It is 
massive and often of the wet variety. 

Arterial thrombosis may be entirely silent and 
asymptomatic or it may cause extensive gangrene: 
this depends on the extent of the thrombus, the lo- 
cation in relation to the major collaterals, the pres- 
ence or absence of hematoma and edema in the sur- 
rounding tissues, the degree of vasoconstriction of 
the collaterals, the presence of simultaneous venous 
thrombosis, and the adequacy of the general circu- 
lation. Treatment should be based on the knowl- 
edge and control of these various factors. 

Tkeodori: B. l^fASSEiL, M.R. 

Allen. E. V.: The Challenge of Thrombosis and 
Embolism of the Blood Vessels, and the Clinical 
Use of Anticoagulants. Q Bull A'ort/iitesl. Univ. 
M, School, 1946, 20:1. 

The author traces the history of dicumaiol. He 
states that as great a proportion of patients who are 
sick with “medical’’ conditions die from pulmonary 
embolism as the proportion who undergo operations. 
About half of all middle aged and older patients who 
have died after being in bed for varying periods of 
time have thrombosis of the deep veins of the legs. 
There is increasing evidence that bland venous 
thrombosis pioduces signs and symptoms which may 
be recognized easily by experienced physicians. 

Because the effect of dicuraarol is delayed, heparin 
must be used also when an effect on the coagulation 
of the blood is desired quicUy. Fifty milligrams of 
heparin are injected intravenously every 4 hours 
until studies of the prothrombin indicate reduction 
to a satisfactory value (20%). 

Since thromboplastins vary in potency, the pro- 
thrombin time should not be used as the basis for 
regulating dicumatol dosage. The prothrombin 
should be reported in the percentage of normal. This 
can he accomplished by a siinple method. Normal 
plasma is diluted with a solution of normal saline 
solution to produce go-8o-7o-60'5^40^3o-3o-io per 
cent of the normal plasma. (The dilutions also rep- 
resent the percentage of normal prothrombin.) Then 
the prothrombin time is determined for each of these 
dilutions. Thus, if the prothrombin time for 20 per 
cent prothrombin (normal plasma diluted 4 times) 
were 35 seconds, all prothrombin times of 35 seconds 
would indicate 20 per cent of normal prothrombin, 
provided the thromboplastin remained constant. 
After the prothrombin time for the various dilutions 
is determined (representing the percentage of normal 
prothrombin), a curve can be plotted which will indi- 
cate the percentage of prothrombin of any plasma 
for which the prothrombin time has bera deleinuncd. 
This curve will allow quick conversion from pro- 
thrombin. time to percentage prothrombin. 

Attention must be given to the thromboplastfc 
substances used, for they vary in potency, and iden- 


tical prothrombin times lor two lots oi thrombo. 
plastiti may indicate entirely diSerent values for 
prothrombin (percentage of normal}, Wlni the 
Quick test for prothrombin time is periortnsd «. 
peatedly during treatment with dicumatol, either 
each batch of thromboplastin must be proved to 
have the same potency as the former, or a new dilu- 
tion curve should be plotted for each new batch. 
The problem has been simplified by the obsen-atioD 
that the critical figures in treatment nith dicuinard 
are those representing 10 per cent, 20 per cent, and 
30 per cent of the normal prothrombin. One may 
administerdicumacoladequately knowingoidytlwe 
figures, for clinical experience has indicated that 
intravascular thrombosis rarely occurs when tie 
percentage prothrombin in the blood is less than 33, 
and bleeding rarely occurs when the percentage pro- 
thrombin is JO or more. 

Three hundred milligrams ol dicumarolarepven 
on the first day and 2c» mgm. are given on the second 
day. On each subsequent day of therapy the pet- 
cenlage prothrombin is determined and reported. If 
the value is more than 20 per cent, 200 mgm. are 
given; if it is less than 20 per cent none is gnre. 
There arc minor exceptions to this program. If l« 
patient’s blood is sensitive to the effect of dicumaro', 
only 100 rogra. may be given instead of 
If the patient's blood is msensidve to tne efiected 
dicumarel, 300 mgm. may be given instead cf 
mgm. If the percentage prothrombin is decreuws 
rapidly but is more than 20, no dkuoiacelu 
If it is rising rapidly, but has not yet iiuite 
20 pet cent, the drug is given on that 
treatment with dicumarol is continued unta w 
patient has been ambulatory for about a wees, in 
effect of dicumarol ordinarily continues mM 
days after discontinuation of 
no protection is afforded against «iUaw«>^ 
thrombosis when the prolhrombm , ,.4 

plasma is between 30 per cent (apptQxiffiaU2“i 
normal. . , r in- 

It was originally beliei'ed that 
effective in correcting prothrombin ow / 
duced by dicumarol. It is now ^[y 

amounts of vitamin K which were used 
inadequate. It has been shown tha ^ . j! 
menadione bisulfite (injected •„ Vnns- 

rected excessive prothrombin , c jj jiso 

fusion of 500 C.C. of blood. 
effective; it may need to be given -{jonoust 
until bleeding stops, ^-emag bepsnn. 

be performed on a patient Smit the 

discontinuation for an hour f . J^Jabihty- 
blood to return to a normal state on » 

If an emergency amounts of viu- 

patient receiving dicumarol, return tbi 

min K, and transfusions my be 8 -ormal values. 

further embolism which ma> b 
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• 2. For thrombophlebitis and phlebothrombosis to 
prevent further venous thrombosis and pulmonary 
embolism. 

3, For sudden arterial occlusion (embolism and 
thrombosis) to prevent arterial thrombosis which 
results from ischemia of the intima (distal^ to the 
area of occlusion) and to prevent thrombosis of an 
artery at the site of embolectomy provided a surgeon 
removes the embolus. 

4. For traumatic injury to the blood vessels to 
avoid thrombosis. 

The author also gives the following possible indi- 
cations: 

1. Prophylaxis against postoperative venous 
thrombosis (dicumarol only) in cases in which ve- 
nous thrombosis or embolism have occurred pre- 
viously,. because of the increased probability of 
further venous thrombosis or embolism. 

2. After abdominal hysterectomy (dicumarol only); 
because 4 per cent of patients who have this opera- 
tion have postoperative venous thrombosis or embol- 
ism and 0.7 per cent die of fatal embolism. 

3. In myocardial infarction, congestive heart fail- 
ure, and cardiac irregularities which predispose to 
embolism, for the purpose of preventing embolism. 
(The author has had no experience with patients 
with these conditions.) 

4- Older patients who are confined to bed for long 
eriods, because the probabilities of venous throm- 
osis and embolism are relatively great (dicumarol 
only). 

The conditions in which anticoagulants are to be 
used cautiously or not at all are as follows: 
z. In cases with vitamin C and K deficiencies or of 
rofound liver disease with prothrombin deficiency, 
ecause anticoagulants probably are not needed, 
and use of them may magnify the tendency to bleed, 
and with disastrous results. 

2. In cases of renal insufficiency because the effect 
of dicumarol is greatly enhanced by ligation of the 
ureters of dogs. 

3. In cases of blood dyscrasia with impairment of 
the normal coagulation mechanism, because anti- 
coagulants magnify the tendency to bleed. 

_ 4- In cases which have undergone recent opera- 
tions on the brain or spinal cord, because bleeding in 
these areas may be disastrous. 

S* lu cases with ulcerative lesions or open wounds, 
because of magnification of the tendency to bleed. 

TnEODORE B. Massell. M.D. 

BLOOD; TRANSFUSION 

ferine, P., and Waller, R. K.; Erythroblastosis 
Fetalis in the Firstborn. Blood, J. Hemal., 1946, 
II 143. 

The authors note that as a result of studies of the 
pathogenesis of erythroblastosis fetalis, a new diag- 
nostic procedure, testing for the Rh factor, has been 
made available. The findings presented indicate 
that future emphasis should be placed on the pre- 
vention oi isoimmunization by transfusions in the 


group of Rh negative female patients at any time 
prior to possible pregnancies. 

Isoimmunization by the Rh factor occurs in two 
groups of cases: (i) Rh negative individuals after re- 
peated transfusions of Rh positive blood, and (2) 
Rh negative women immunized by Rh positive fetal 
blood. A third group may be mentioned in which 
both factors, transfusion and pregnancy, are oper- 
ative. 

This paper deals mainly with selected cases of the 
third group in which isoimmunization was initiated 
by transfusions and, after a variable interval, be- 
came intensified through pregnancies. Evidence is 
presented which indicates that the combined action 
of both factors in the order given served to increase 
the number of infants with erythroblastosis fetalis as 
well as the severity of the condition in the infant. 

Ninety two per cent of all cases of erythroblastosis 
fetalis result from (i) immunization of the Rh nega- 
tive mother by Rh positive fetal blood, and (2) sub- 
sequent action of maternal anti-Rh antibodies on 
the susceptible Rh positive fetal blood. The ob- 
stetric histories of mothers of erythroblastotic in- 
fants reveal that this condition occurs in the first 
bom only very rarely. One or more pregnancies 
with Rh positive infants arc required to induce a 
sufficient degree of isoimmunization. Once an Rh 
negative woman is immunized, each successive preg- 
nancy with an Rh positive fetus results in increas- 
ingly severe forms of erythroblastosis fetalis. 

In this study, limited to approximately 700 Rh 
negative women, only 28 instances were found in 
which the first Rh positive infant had erythroblas- 
tosis fetalis. Of these, 19 mothers gave histories of 
one ot more transfusions at various times prior to the 
first full term, or almost full term pregnancy, and no 
such history could be elicited in a control group of 9 
mothers. 

The findings summarized in Table I seem to justify 
the conclusion that previous transfusions initiate iso- 
immunization, which is intensified by the first 
pregnancy. 

Although histological evidence to support a diag- 
nosis of erythroblastosis fetalis was frequently not 
available, the selection of the cases can now be ac- 
cepted on the basis oi serologic findings in Rh nega- 
tive mothers who have been immunized, as indicated 
by the presence of agglutinins or blocking antibodies. 
These serologic tests were of particular value in 
cases in which autopsies were not performed or in 
which the tissues were too much macerated to permit 
histologic examination. 

It is now believed that erythroblastosis fetalis 
occurs in about i of 150 to 200 random full term de- 
liveries. This figure, based on Rh tests to detect all 
instances of isoimmunization, is to be contrasted 
with a value of i case in 438 deliveries based on 
climcal grounds only. If all Rh negative women re- 
sponded readily to isoimmunization, one should ex- 
pect erythroblastosis fetalis to occur in almost all of 
the 13 per cent of matings in which the father is Rh 
positive and the mother Rh negative. At the same 
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time, erythroblastosis fetalis in the first full term Rh 
positive infant should occur very frequently. 

As the authors noted, it is not possible to obtain 
a history of intramuscular administration of blood, 
but in view of its routine indiscriminate use in the 
past, this procedure must be considered as a possible 
source of the immunization of Rh negative individ- 
uals even ii\ infancy or in the neonatal period. While 
infants do not produce antibodies as readily as 
adults, these intramuscular injections may at least 
serve to initiate the process. In short, it is advisable 
to avoid this form of therapy in Rh negative women 
unless Rh negative blood is used. 

It is not generally appreciated that the degree of 
isoimmunization required to induce symptoms of 
hemolytic disease in the infant is far more intense 
than that required to produce a severe hemolytic re- 
action in the mother following the transfusion of Rh 
positive blood. Now that the pathogenesis of eiy'th- 
roblastosis fetalis is established, it is obvious that 
the hemolytic disease is the result of prolonged intra- 
uterine action of maternal anti-Rh agglutinins on the 
susceptible fetal blood. One may eapect to find in- 
stances of Rh negative women with anti-Rh anti- 
bodies who nevertheless have normal Rh ‘positive 
children, while in the following pregnancy the degree 
of isoimmunization is sufficiently severe to produce 
the hemolytic disease. 

When the clinical importance of the Rh factor was 
established, emphasis was placed on the prevention 


of mteageoup hemolytic transfusion reactions by tlw 
use of Rh negative donors for all Rh negatiw pt- 
tients already immunized either by previous trans- 
fusions or by pregnancies. Now, however, emphuj 
should be placed on the prevention of isoianma- 
zation. 

The deliberate isoimmunization of the Rh Mgs- 
live female population, even as infants, by trias- 
fusion or perhaps even by intramuscular injectwa of 
Rh positive blood, can now be prevented. Tils 
simple measure should, by itself, reduce the ioci- 
dence of erythroblastosis fetalis, especially k its 
more severe forms. 

The fundamental fact is that once an Rh ntgative 
individual is immunized, he or she must be coisid 
ered as remaining potentially immunized far the re- 
mainder of his or her natural lifetime. 

In conclusion, the authors note that the incidace 
of fatal forms of erythroblastosis fetalis in the hni- 
born can be diminished by the simple measure ol 
transfusing all Rh negative female patients, even is 
infants, with Rh negative hlood._ Once a female pa- 
tient is found to be Rh negative, all suhsequent 
transfusions must be carried out with Rhnegiiwe 
blood. . 

Present indications are that sutDcient byoK 
anti-Rh serums will become available for the rnon 
extensive Rh tests required for the prevention ol iso- 
immunization by transfusion. - 

Hra»E»T F, TWs8»»,llP- 
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the author believes it can best be handled with a 
moderately curved hemostat. The author, finally, 
uses the removed epidermal layeras a split thickness 
graft to cover areas from which a cutis graft has ^cn 
removed. He bclicN'cs this method is more satis- 
factory than the undercutting of skin edges to cover 
the donor area. 

' The surgical indications for this method of graft- 
ing as advocated by the author arc: the treatment of 
incisional hernia, and stage operations in cases of 
strangulated hernia when the patients* condition 
does not permit repair of the hernia at the time the 
strangulation is released, the suspension of the 
uterine ccr\‘Lx, the ligation of large blood stsscIs 
such as the aorta, the reinforcement of certain types 
of aneurysm, the reinforcement and replacement in 
the repair of ruptured ligaments of the knee, and 
chronic recurrent dislocation of the shoulder joint. 

The operative mortality was j 3 a per cent and the 
recurrence rate of hernia 3.4 per cent. There were 2 
cases of rather serious wound infection, tul the 
graft was lost in only 1. Dawd II Lssv, M.D. 

Gortchakolf, A. Tlie Treatment of Shock with 

Serum from Paiicnta nith Hypertension. 

VraeA(6»9< Dele, (Qts, p tt^. 

There is experimental and clinical evidence that 
blood of patients with essential hypertension con- 
tains ncurohumoral hy|>ertensive substances which 
stimulate cardiac activity and raise the blood 
pressure. They exist in the blood a long time before 
the appearance of the clinical picture of hyper- 
tension. 

The author studied the effect of scrum obtained 
from patients with hypertension on the isolated 
hearts of cats and rabbits. Contrary to normal sc- 
rum, the scrum of hypertensive patients markedly 
increased the cardiac activity. In addition to tachy- 
cardia there could be observed an increase of the 
amplitude of the cardiac contractions up to 400 per 
cent. Scrum from patients with climacteric hyper- 
tension had the greatest effect, while scrum from 
patients with hepatic or so-ealkd toxic hypertension 
had a depressing effect on the cardiac activity. 

The nest series of experiments was performed on 
dogs in which peptone shock had been produced. 
As a rule, the primary fall of the blood pressure was 
followed by its elevation and the animals perished 
after the second fall of blood pressure developed. 
The intravenous introduction ot normal serum was 
not able to prevent the death of the animals, but 3 
c.c. of serum from hypertensive patients per kilo- 
gram of body weight prevented death in nearly 
every experiment. Similar results were obtained 
after a suboccipiial introduction of scrum. 

In another series of experiments traumatic shock 
was produced either by contusion of the soft parts 
of the thigh, or eventration and hammering of the 
mesentery of the small intestine. While all of the 
control animals perished, 50 per cent of those which 
were given scrum from hypertensive patients sur- 
viv'cd the experiments. In another senes of experi- 


ments the trauma of the mesenter)- in don »a. 
preceded by the administratioa of tb3Torb «iti 
adrenalin in order to accelerate the ippean-ce of 

shock. Intravenous administratioa of the seniaifroa 

hiTcriensivc patients saved 50 per cent of tie ui- 
mals, while the suboccipiial mode of adminislntioa 
failed completely. Joseph 


VarcoiR.L.: Preoperatlre Dietary SUnajtowntfn 
Surgical Patients. Surftr]/, 194$, 19:^93. 

This article, the author’s thesis for tie dtgw of 
Doctor of Philosophy, deserves particulii alleiiic®. 
Not alone is its literary style unique but tieeiii'c 
problem of preoperative dietary manageoret for 
surgical patients is evaluated in a schokdy munn. 
Unquestionably, in part at least, this is due to lie 
fact that emphasis is shifted to include an onecti- 
tion in the biological sciences included in a suijhu'j 
graduate training. Until rrcentlj’, accorapbbiKU 
in dietary care have lagged disproportionately « 
compared to other progress in the realm of 

A broad aone exists between optimal Butntios 
and classical deficiency states, and alertn® is b« 
f«sary in order todctecl inslancesof occult isamuea 
During semistarvation or stars-atjoa states, t cis 
survives at the exi>cnse of hU bodily substance, ws 
suffers from the compound erilsof aIowpn'tep j-''S 
high fat diet. Eventually this may evott 
function, a fatty liver, and 
states, if not properly cembsleo, lead to tiajew 
following surgical manipulations even of 
gree. The mere restoration of water and elKtnl | 
equilibrium and the concurrent admstoenl ot^ 

htmosloWn to i sotishetoty viloe Jo 
obviate the hazard ol subjttuaE a poW"‘^S 
aiJcnlWc vxisht loss to a lomudablt 0!*™" 

'''ccrISn aapreta ol thp rrlatrd Wtral»it>‘« 
back to the caperimenta by ®o™ard la 
examined and the salient which caibo- 

sefves to bring into ^Id relief the role ^ 
hydrates and proteins, m ^j/weriews 

tentiatins natural helot tl 

agents. Anoxia is stress^ as tbeca - . 
hepatic d>-5function in the sUtes 

anli it h ^inUd out that thrsr pdat. 

ate labilt anil can be tcixivcd u»de' f 


'“xhe autht>t then i* 


of its role in some complications vf^ . jjjociatfd 

WTien hi-poproteinem a 15 « , 


cal measures. WTien judiciously 

with edema, deliberate and d^ 


tended of i m d ol •> 

chlorination is advised. Ouf P * jnd 

to the fate of ingested protein pos,t,|{ 

are reminded that protein d ^ ^ unless 

nitrogen balance cannot be obtameo 
essential amino acid 15 provi^ - j sunstio 
Therapeutic problems m aspects d 

states arc broad and ‘w'jf ^"sStiorpyt^®'^’ 
surgeon's sphere of activit). 
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the hazards of surgery, but if good dietary prepa- 
ration has been achieved, poor risk patients can 
withstand procedures of almost any magnitude as 
well as patients in good condition. 

From much animal experimentation, diets were 
prepared which were rich in protein and carbo- 
hydrates but reduced in fat content. The author 
discusses in detail the various diets employed, two 
of which were administered most frequently. The 
subject of parenteral alimentation is also well re- 
viewed, particular stress being placed on obtaining 
a positive nitrogen balance through the agencies of 
plasma, blood, and amino acids. Nor has the subject 
of intranasal gastric decompression and feeding 
been neglected. The instillation of a saline solution 
of human thrombin into a completely obstructed, 
bleeding stomach yielded encouraging results. 

The author believes that the percentage weight 
loss is the most important and reliable single cri- 
terion by which one can judge the length of time 
each patient should be prepared nutritionally before 
operation, although, admittedly, this method is not 
precise. David H. Lynn, M.D. 

ANTISEPTIC SURGERY*, TREATMENT OF 
WOUNDS AND INFECTIONS 

- Puckett, W. 0 ., McElroy, W. D., and Harvey, E. N.: 
Studies on Wounds of the Abdomen and 
Thorax Produced by High Velocity Missiles. 
ilfiV. Surgeon, X94<3, 9$: 437. 

To investigate the mechanism of wounding by 
high velocity missiles, the authors have taken high 
speed motion pictures (from t ,8 oo to 2,880 frames 
per second) and microsecond roentgenograms of liv- 
ing cats under nembutal anesthesia during the pas- 
sage of a particle through the abdomen or thorax. 
In several instances the alimentary tract was visual- 
■ ized by giving a barium meal before the experiment. 
The missiles used were 4/33 inch steel spheres (mass 
o-ijo gm,), with impact velocities of 3,200 feet/sec- 
ond, 22 caliber long ammunition (mass 2.62 gm.), 
and small fragments of 75 mm. shells. 

In abdominal wounds produced by high velocity 
missiles the high speed motion picture studies 
showed a marked swelling of the abdomen just after 
entrance. This was inte^reted as the development 
of a large temporary cavity within the abdomen and 
It persisted from 1.5 to 2 milliseconds. Following 
this the abdomen underwent a marked constriction, 
but again expanded, the second time more slowly. 
These changes in the abdominal cavity volume are 
purely physical and have no relation to muscular 
contractions which occurred much later. Comparing 
pictures of a water filled inner tube during the course 
of a high velocity particle through it, it was con- 
cluded that the abdomen behaved in the same man- 
ner as a liquid filled system. These experiments con- 
firmed the earlier work of Callender and French who 
made observations and pressure measurements on 
jyater filled tin cans traversed by high velocity 
bullets. The phenomena produced were in propor- 


tion to the striking energ>’ of the particle, which is 
determined by its weight and velocity. 

Roentgenograms of the abdomen showed that a 
large temporary cavity was formed immediately 
after entrance of the abdominal cavity by a missile. 
By outlining the intestines with a barium meal, it 
was demonstrated that loops of the intestine were 
widely separated during passage of the missile and 
the intestines were flattened by the expanding cav- 
ity The intestines and stomach were altered in 
shape even some distances from the limits of the 
temporary cavity. Often the intestine appeared 
punctured in several places. 

Irregular fragments fired into the abdomen varied 
in several respects. Since the amount of energy im- 
parted to the tissues depends on the cross sectional 
area of the missile, a large surface causes the missile 
to give up its energy in a relatively short space rather 
than to disseminate it equally throughout the entire 
course. The irregular fragment also changed its 
course frequently in its passage through the tis- 
sues. 

Autopsy studies on these abdominal wounds 
showed the external wounds produced by the spher- 
ical missiles to be small, while those made by the 
irregular fragments were more severe. Internal dam- 
age was out of proportion to the small perforations 
of the body wall. Tears as large as 4 by 6 cm. were 
frequently found in the mesentery and the cavity 
was filled by blood if vessels bad been severed. Often 
multiple perforations of the intestine were found at 
points distant from the missile track. The general 
effect was that of an explosion taking place within 
the abdominal cavity. 

With respect to thoracic wounds it must be ob- 
served that, unlike the abdomen, the thorax is ana- 
tomically rigid and ait filled in contrast to the soit 
clastic fluid filled abdominal cavity. High speed 
motion pictures of the thorax during the passage of a 
high speed velocity missile showed very little move- 
ment of the thorax. Pronounced bulges at points of 
entrance and exit appeared, but these were limited 
to the soft tissues and no pronounced volume changes 
could be seen. Cavity formation would not be ex- 
pected to be as great in an air filled medium and this 
IS helped by the rigidity of the bony structure. 
Roentgenograms were not too successful because of 
the relative radiopacity of the chest structures with 
the exception of the heart. The heart was tempo- 
rarily displaced, but no definite cavity was noticed. 
Autopsy examinations showed that external thoracic 
wounds tend to remain patent rather than to collapse 
as the abdominal wounds did. No fractures of ribs 
occurred at any distance from the missile track al- 
though the ribs directly in its path were badly 
broken. Varying amounts of blood were present 
according to whether or not major vessels had been 
injured. The lungs were greatly collapsed, much 
more so than is usual after a pneumothorax. Al- 
though tissue immediately on or adj'accnt to the 
path was badly damaged, the residual permanent 
cavity was never large. This was probably due to 
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the relative elasticity and sponginess of the pul- 
monary tissue. 

In regard to the phj-sical action of high wlocity 
missiles traversing the abdominal and thoracic cav- 
ities, it must be remembered that any high spe^ 
particle passing through a medium imparts a certain 
amount of its energy to that medium and causes it to 
move away from the missile track. This radial dis- 
placement of the medium causes the formation of a 
rapidly expanding cavity Immediately behind the 
missile which contains a negative pressure. When 
the tissue inertia is overcome, the external atmos- 
pheric pressure responds by colLipsing this cavity 
completely and constricting the abdomen. This U 
followed by a second bulging of the abdomen of 
longer duration, but of less intensity. These arc es- 
sentially the reactions of a fluid filled rubber tube or 
water can to a high speed particle. The formation of 
the large temporar)* cavity results in rapid pressure 
changes in the aifjaccnt areas The first of these, the 
“positive pressure pulse," is of short duration, no 
longer than H miltisccond. Hecaiisc of the hetero- 
geneity of the tissues within the abilominal cavity, 
actual records made by piczctcctrical cr>‘stal gauges 
show several pressure peaks rather than a single one 
as is obser\-ea in water filled tubes and cans. Be- 
cause of the rapid radial displacement of tissues 
about the missile course, secondarily there isa period 
of negative pressure in the medium about the cavity. 
This period of lowered pressure may have serious 
cfTecis on the tissues. Gas masses increase itt volume 
and multiple perforations of the intestine arc prob- 
ably due to this. To investigate this, a ring of cat 
colon was filled with saline solution and placed in a 
tank of saline solution. Two bubbles of air were in- 
jected into the colon. A high speed bullet was iircil 
through the ring and motion pictures were made. At 
first there was a slight constriction of the air bubbles, 
only to be succeeded by a marked swelling of the 
intestine in the region of the bubbles. Rapid pres- 
sure changes arc important factors in producing 
wounds. 

In summaiy, the following phenomena occur in 
abdominal and thoracic wounds produccil by high 
velocity missiles. The abdomen swells immediately 
after the passage of a missile. This persists for i or a 
milliseconds and is followed by a constriction lasting 
4 or s milliseconds. This is succeeded by a second 
bulging of the abdominal walls of greater duration, 
but less intensity. These movements arc dependent 
for their rate ami magnitude on the striking energy 
of the particle. Coincident with the initial abdom- 
inal expansion there is a large temporary cavity In- 
side the abdomen. Internal damage to the viscera is 
far out of proportion to the wounds of exit and en- 
trance. The general effect is that of an explosion 
within the abdomen. Irregular missiles vary their 
behavior in accordance with the projected area as 
they strike. No volume changes occur within the 
thorax. This is due to the rigid skeletal thoracic cage 
as well as to the contained air. 

C. Fredekick Kirnx, M.D. 


Cameron, C. R.. Allen, J. W., Colei, R. F. G., ind 

Rutland, J. !».; Acceleration of lleallnt by 

Pressure Application to Experimental Themal 
Burns. J. Path. Vul., Lend., tw'i, jS: i. 


The prompt application of pressure bandages to 
thermal bums of the extremities of goats accelentes 
the rate of healing and greatly reduces the mexn 
healing time. The pressure interferes with the effu- 
sion cf plasma and the fomslion of Sbria it the 
burn.site decreases the amount of reparative tissue, 
and probably decreases the chance of local infecLm 
Pressure should be applied as soon as possib'e 
after burning to gel the best results. A delay of < 
hours is probably the limit for beneficial effects. 

There is no need to maintain the pressure applica- 
tion for much longer than a week, for there is vepr 
tittle difference in mean healing times of standanl 
burns treated with pressure for 9, 16, or 30 days. 
Remos-al of the pressure bandages during a critica! 

[ *hase lasting for several days after bumuig is fl- 
owed by severe edema of the burned area and delay 
in healing. SAirctt Kahs, M.D. 


Pavlovsky. A. J.. Ofihl, A., and Harris. M. M.i Th* 
Sequelaeof nurosjTrtatinentwlth Skin CrajU 
((^emaduras: ms lecuelai; tratsiBiento por 1 m 
Injertos libres de piel). Pef. Ar. meJ. 

Co; yS. 

Some raw surfaces resulting from bums ha«be« 

treated by means of skin grafts. Twot}T)«so|c«« 
are considered: the Immediate, presenting a i^®| 
substance, and the late, presenting keloid and scir 
formation. , . 

Raw surfaces are generally not treaty by 
ing early unless the recentive wound is clncaii) 
prepared to receive the graft , as the cha««£ " 

ate great. A wound covered with Hat, gf* . 
tissue without active bleeding is the most 
for grafting, otherwise this procedure is contramai 

"BacI.rMoetel sludin tot” 

praclically all plaalic ‘“ySads 

sterilization is almost ‘ Loiible 

covered by adequate granulation jy jnffction- 

to grafting even in the presence . jjlj coii 
Daily treatments with gauze . 

liver oil were made, and alternat'd with the 
cation of sulfonamides for a penod of > 
the wound was ready, saline dressmp «« apP 
As a rule, granulation tissue ... •},. „ound 
operation except in the cases m which tw 
w'as greatly infected and to thf 

treatment ks outlined., ®15 

sulfonamide compounds which iM rp 
toin" In powder or ointment *o™- . JJ^fns con- 

The tmstment of the Xgsue 
sisted of the removal of all t and until 

with free motion of the parts pjost 

sound tissues were jnutures wetr 

important vessels "’cre hgateo neactiom 

used sparingly ^0 y ready for graffi"? 
The resulting wound is genera! y 
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at once; othenvbe it is powdered with sulfonamides 
and covered with aseptic gauze. At the end of from 
6 to 8 days the wound is ready for grafting. 

Donor areas are generally selectedfrom the antero- 
lateral aspect of the thigh inasmuch as technically 
it is the best location for obtaining thin grafts. This 
location has not, however, been satisfactory be- 
cause such areas frequently become dark in color 
and even may form keloids. At times, grafts have 
been obtained from the buttocks. Better epitheliza- 
lion takes place in spite of the supine position. At 
any rate, if there is keloid formation the area is a 
concealed one. Once the graft is obtained, the donor 
area is covered with saline dressings after it is 
powdered with sulfonamides. .As a rule, from 12 to 
IS days later the area is healed. 

The grafts have always been obtained by means of 
the Padgett’s dermatome or a copy of the original. 
A liquid preparation made by Dunlop mixed with a 
third of its volume of ether just before it is applied 
has been used as an adhesive. The impression has 
been gained that the preparation is more adherent 
when used this way. 

The use of small sutures to hz the graft has been 
given up and the procedure used by M.E. Sano 
( 5 «rg., Gyn. 06 st., X943, 77:510) has been adopted. 
The plasma and thrombin extracts were obtained 
by the authors from the patient’s own blood. 

With the help of a camel’s hair brush, plasma Is 
spread over the wound, and the ^aft is spread with 
thrombin extract while it is still adherent to the 
dermatome. The authors believe that the results 
of the method have been satisfactory and intend 
to try the method further. They believe that both 
thin and thick grafts take well but prefer the rela- 
tively thick ones (from .6 to .8 mm. thick) because 
the thin ones have a tendency to develop phlyc- 
tenular areas which become infected later. 

F. F. Reuy, M.D. 

Gordon, J., Hall, R. A., Heggie, R. hi., and Home, 
E. A.: A Histological and Bacteriological Study 
of Healing Burns with an Inquiry Into the 
Significance of Local Infection. J. Path. Bact., 
Load., 1946, 58; 51. 

A small series of second and early third degree 
burns has been examined in detail, with the method 
of biopsy to assess the extent of the initial injury 
and to determine the mode of healing. 

Epithelijation of second degree burns takes place 
multifocally from the viable epithelial cells lining the 
sweat ducts and hair root follicles. There appears 
to be no latent period during this process. 

In pure second degree burns healing can occur in 
the presence of the hemolytic streptococcus and the 
staphylococcus aureus, singly or together, with little 
»f any retardation. 

If infection becomes established in the third 
degree areas of mixed second and third degree burns, 
the healing of the neighboring second degree areas 
IS quite frequently delayed. 

John J. Maloney, M.D. 


Sasretunaa, E.; On Clostridia Infections in War 
Wounds on the Karelian Isthmus. Ada chir. 
scand., 1946, 93: 363. 

The observations, presented by the author are 
based upon experiences in field and evacuation 
hospitals during the wars on the Karelian Isthmus 
between 1940 and 1944. Clinically, no cases of gas 
edema involving the head, throat, chest wall, or 
upper extremities were observed. In the lower limbs, 
however, numerous gas-containing infections ap- 
peared in connection with traumatic ischemia. Only 
in 2 rapidly fatal cases, not studied bacteriologically, 
was the site other than the lower extremities. In 
one of them gas infection resulted from a splinter 
penetration of the lung tissue and produced “pres- 
sure pneumothorax”; in the other, gas edema de- 
veloped in the abdominal wall after an operation 
for a wound in the abdomen. No division into 
“brown” or “blue” forms of gas edema was observed. 
From August, 1944 to the Armistice, gas-containing 
wound infections were examined bacteriologically 
in s cases and in all of them the pathogenic Clos- 
tridium was found. Specimens were taken through 
undamaged skin from gas-containing tissues. In 3 
instances the infection was monomicrobial. 

The case reports cited are examples of three dif- 
ferent types of disease: (r) a case of empyema due 
to Clostridium septique in which pressure pneumo- 
thorax developed and recovery followed operation; 
(z) ^as edema due to the Clostridium welchii and a 
strata not closely identified, and contusion of the 
muscle tissue (2 cases); and (3) far advanced gas 
edema due to the Clostridium welchii affecting the 
lower extremities in which traumatic ischemia was 
simultaneously present (2 cases) ; immense gas edema 
at the site of a splinter embolus in a posterial tibial 
artery as the result of a splinter which entered the 
left axilla and penetrated the lung tissue and the 
left ventricle of the heart (i case which terminated 
in death). Except in combination with traumatic 
ischemia, malignant gas edema was very uncommon 
on the Karelian Isthmus. 

Traumatic edema must be considered the most 
Important predisposing cause of gas edema. This 
should be kept m mind when plaster dressings and 
tourniquets are applied as they may cause the gas 
edema to break out when the virulence of the 
Clostridia is slight. Gas edema may occur in mild 
forms as shown by the presence of pathogenic ■ 
Clostridia and histiolysis of muscle. Whether 
routinely administered tetanus antitoxin contrib- 
uted to a decrease in virulence is uncertain. In the 
diagnosis, roentgenograms aid in the differentiation 
between the gas edema, gas abscess and gas-contain- 
ing phlegmon'! Walter H. Nadler, M.D. 

Kogan, I. S,: The Therapy of Infected Wounds and 
Acute Infections with Immunotransfuslons. 
Vracktinoe Deh, 1945, p. 147. 

The author describes immunotransfusions as a 
method of active stimulation of the mesenchyma of 
the reticuloendothelial system. The treatment 
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should L>c institutfil as soon after infection has 
occurred as possible, especially if the u-ound Is ex- 
tensive and soiled. Wn^ht introduced the method 
of immunotransfusion in iprp^for the purpose of 
raising the resistance of the bWy by passive im- 
munization. 

The author studied the possibility ol not only 
antimicrobic but aKo antitoxic and mixed immunity. 
He accumulatcil experimental and clinical nidence 
that it is possible within 3 days to create a matkrd 
increase of immune bo<lics in the donor’s blooil and 
to preserve them (or from iQ to ti days. The in- 
crease of immunity may last a month if a prolongol 
method of immunization is usetl. 

A diminution of the minimal osmotic resistance 
of the erythrocytes may be considered as an index of 
an intensified prxxluction of young erythrocytes. 
Conversely, an increased maximal resistance of the 
cr)-lhrocytes indicates an aging process of Ihc blooil. 
According to the author's obsen-atioo, immuno- 
transfusion was followed by a fall of the minimal 
resistance of erythrocytes, which demonstrated the 
stimulating clTccl of the transfusion. 

Increase in the number of thrombocytes, demon- 
strating a stimulation of the bone marrow, was one 
of the results of immunotransfusions. 

The author performed a sternal (loncturc on as 
patients with various septic, suppurative processes 
and found that immunotran«fustons were followol 
by a stimulation of crj-thropoiesis or.less frequently, 
Icucopoicsis. The number of cells of the erylhroid 
group increased, while the number of the least ripe 
myeloid cells and plasma cell' diminished. 

The index of cellular and humoral immunity in- 
creased following imraunotransfusions. This ob- 
scr\-ation also dcmonstratcil the stimulation of 
immunogcncsis in patients with septic conditions. 
The number of phagocytes, the opsonic index, and 
the agglutination titer were dctemiined in onicr to 
stu<Iy the effect of immunotransfusions. 

The dynamics of reticulocytosis were studied in 
patients with septic conditions before and after 
immunotransfusions because reticulocytosis serves 
as an index of the intensity ol the Tcgentrativo proc- 
esses, especially medullary erylhropoicsis. As a 
rule, the number of reticulocytes increased following 
immunotransfusion. 

The functional condition of the reticuloendo- 
thelial system may be evaluated by the study of 
histiocytosis. The author studied lymphoWstio- 
cytosis before and after immunotransfusion in blis- 
ters produced by cantharidcs. A definite relation 
between the immunobiologic, reactivity of the or- 
ganism and the intensity of proliferation of hislto- 
cj’tic formation definitely exists. author’s 

observations demonstrated the stimulating effect of 
immunotransfusion which was followed by an in- 
creased number of lymphohistiocytcs. The author’s 
observ'ations on more than 500 patients definitely 
established the stimulating effect of immunotrans- 
fusion. A passive immunity may be produced in the 
recipient by the transfusion of blood from an im- 


mumacd donor. The passive immuniiy lists ii>. 
proximately 3 weeks. The transfustd imaimiad 
blood acts as a stimulus for tremunogenesis in the 
recipient. The immunized blood, more utmttd 
with proteins than the regular blood, produces t 
more intensive colloidoclysis. Tie bactfriddi! 
power of the blood and tissues rises under the in- 
fitiencc of immunotransfusion. Finally, the im.-au- 
nizetl blood diminishes the allergy’ of the organism. 

Joseph K.X«4t,MD. 


Hudson, R. V., Meanock, R. 1., Mclmwh, 

Selblc, p. K.i rcnldlllnTlieraciyiQInicaitQd 
Laboratory Obserrations of 400 Qses. Uvd, 
Lend , ip40, ti 409. 

Of the joo eases reported, jo were severe injuries 
in which the pcnicillm was used as a prophylactic 
agent; 380 were cases of acute or subacute estab- 
lished infections. Two hundred and forty-txo pi- 
tlenls were treated with systemic, 46 with syslenic 
and local, and or with local penicillin. Of the :54 
eases irrated with systemic penicillin, 188 wen sur- 
gical and JOO medical infeclions. 

In the surgical group there were 8 failures and'ji 
deaths; in i6j patients, an apparently complete rs- 
cosTry was obtained, while In 7, the acute lesioa wu 
reduceii to that of a chronic infection. 

in the metlical group, there were 
complete recoveries, it deaths, and 15 failures. IM 
deaths were due to the severe compheatJonspisstM 
at the outset of treatment, or to undw-dosage. 

Actinomycosis and persistent infectwM ot “ 
dcejwT tissues of the eye proved roost * 

treatment. In systemic therapy a dose of 
units, injected intramuscularly every’i 
the day and night, was found to be the - 

factor)'. The duration of treatment varied from 

In traumatic surgery, the cxtirpalion of SYSScid^ 
tissue was essential to penicillin therapy. ,1, 

In established infections, of the „,n;e3Iio 
tested, two proved satisfactory. ? nj 4 

had converted the acute lesion to a chro 
smatl incision and temporary drainage w 
was necessary or advisable 


smati incision and temporary' .i .js^, 

was necessary or advisable m the 
but in a minority of the cases, and ^ ma- 

sons, the radical removal of ah ' isib y , 

Krial, folb-ml by primary “S? 

drainage, gave “n^ormly wtisf ^ 
Whichever method was ^niploj^d, 
to continue pcnieillin for a tune long enough 
trol the residual infected tissue. 

Local administration was «Iuabie 
lesions; with local therapy, P j . iidecti^ 
•nd 23 wars mt bentnted. '“/"“S „(!!(•£■ 
lesions, systemic therapy proifd Kieningitj^ 

lory method, and, with the jocsl pen'- 

and possibly emiiycma, supplementary 
cillin therapy was unncc^sao'- .j^-uiar advan« 

Penicillin therapy; has been a p R|4phylocuee''^ 
in the control of infections . juifonami'l^' 
aureus, streptococcus vindans, a 
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resistant gonococcus. The successes obtained have 
been due to maintaining a concentration in the tis- 
sues of sufficient strength and for sufficient time to 
enable the patient to utilize his natural defenses to 
the full. An apparent cure has been obtained in 
cases in which the patient has been able to localize 
his infection so that he can absorb necrotic tissue, 
spontaneously extrude pus or dead tissue, or provide 
safe conditions to enable the surgeon to assist re- 
covery by removing dead tissue. 

Walter II. Nadler, M.D. 

Twining, H. E., Dixon, II. M., and Weidman, F. D.: 

Penicillin in the Treatment of Madura Foot; 

Report of 2 Cases. A'av. Med.Biill., 1946,46: 417. 

Two cases of madura foot arc reported. In both 
cases the disease was contracted outside of the 
tropics. The fungus species concerned were among 
the rarer causes of madura foot— the monosporium 
apiospermum and the cephalosporium granulomatis. 

The results of penicillin therapy differed in both 
cases. In one, the disease had progressed to the de- 
velopment of osteomyelitis and, although an ap- 
parent cure was achieved at 6rst, relapse occurred 
and amputation had to be done even though the 
penicillin was administered over a relatively long 
period of time (a? days). In the other case only the 
soft tissues were involved, and at the end of 8 
months the cure appears to be permanent. 

Although there appears to be a parallelism be- 
tween madura foot and actinomycosis, in regard to 
the possible value of penicillin therapy, no general- 
ization can be made at the present time. Certainly, 
it cannot be made to include the entire group 0! deep 
mycoses, in view of the recalcitrance of coccidioidal 
granuloma and blastomycosis. It is even unreason- 
able to expect penicillin to be uniformly efficacious 
in madura foot, since this condition is a clinical en- 
tity in which no less than 8 genera and 30 species of 
fungi have been listed. The value of the penicillin 
will depend on the causative agent in each case. The 
necessity for precise mycological determinations in 
future studies of the value of penicillin in madura 
foot is, therefore, evident. Sastuel Kahk, M.D. 

ANESTHESIA 

Talnter, M. L.: The Frontiers of Anesthesia. Anei- 
IhesioJogy, 1946, 7: 132. 

There are two ways in which medical develop- 
ments come into practical acceptance. The first un- 
spectacular but perhaps quantitatively most im- 
portant method is the continuous slow accumulation 
of bits of knowledge w’hich insensibly modify the 
current practices day by day. The other type of 
progress is discontinuous, with a slow accumulation 
of disconnected and uncorreJated facts. Suddenly a 
dramatic incident fires the imagination and there is 
a rush to translate this dammed up store of knowl- 
edge into an entirely new concept of practice. 

So it was with anesthesia at the time we consider 
the period of its discovery. Probably there were 


numerous other e.xpcriences in the production of 
anesthesia, but these went entirely unnoticed for the 
lack of sufficient enthusiasm and of the prepared 

mind. 

The antagonism to the then new procedure re- 
veals the resistance which a valuable new concept 
oftentimes has to overcome before it gains- general 
acceptance. 

There have been many episodes similar to this in 
which sudden realization of the significance of a 
phenomenon, previously known to many, has re- 
sulted in an abrupt change in some phase of medical 
jiractice. 

We are all on the frontier of medical progress. The 
time when a new frontier is to be crossed is largely 
up to our research scientists, but it also devolves on 
others to play their roles by seizing on new informa- 
tion and transforminglt into practical clinical reality. 

In recent times there has been renewed interest in 
the development of anesthetic agents of increased 
potency which might have an increased margin of 
safety. In the field of general anesthesia there are 
many desiderata which qan be hoped for. A gaseous 
agent, of high potency, which is nonexplosive and 
with the predilection for depressing the neuromus- 
cular system more than the sensory apparatus is 
desirable. The new ideal anesthetic would have no 
power to increase the irritability of the heart. An- 
other field of development which needs more ex- 
tensive exploration is that of intravenous anesthesia. 
There is no reason why, if the anesthetic agent has 
a short enough duration of action, it might not be 
possible to control anesthesia administered intra- 
venously as flexibly as is now the case with gas 
anesthesia. We know now that certain substances 
protect the liver from damage by fat soluble ma- 
terials, such as chloroform, and that procaine could 
be used intravenously to minimize the possibility of 
acute cardiac failure. 

In the field of topical anesthesia, an anesthetic is 
needed which passes more readily through the sur- 
face to get at the nerve endings beneath. Such an 
agent should not be unduly irritating to the tis- 
sues locally or hazardous after systemic absorption. 
Another need is for a local agent which will penetrate 
the unbroken skin. An incompletely explored ap- 
proach to this problem is possible with the use of 
new synthetic vehicles which may lead to increased 
penetrating power. 

Fifty years of research have not succeeded in the 
creation of a local anesthetic capable of displacing 
procaine from the dominant position it holds as an 
injection agent. We need an agent which will produce 
prompt anesthesia at lower concentration without 
an increased toxicity proportionate to the greater 
anesthetic potency. Longer duration of the anesthe- 
sia is always a desirable property. Another desidera- 
tum for a spinal anesthetic solution might be 
“diminished diffusibility." The role of vasoconstric- 
tors has not been adequately explored. Attention 
might also be directed to developing an antidote for 
the local anesthetic whereby the anesthesia could be 



296 


INTERNATIONAL ABSTRACTS OF SURGERY 


terminated at will. The optimal anesthetic solution 
for the use of caudal anesthesia in obstetrics has not 
been developed despite intensive studies. 

There would seem to be a very definite field for 
the development of new analeptic drugs which have 
the power of stimulating the respiratory mechanism 
without risking at the same time the potentiality of 
convulsive aftereffects. The need is for a compound 
which does not cause increased utilization of oxygen 
by the tissues. 

A relative of epinephrine — ethylnorsuprarenin — is 
%vorthy of considerable study in the field of resusci- 
tation of the circulation as it has the power to aug- 
ment the force of contraction of the heart, but dilates 
the arterioles so that the heart is able to pump 
the blood against a lowered mean peripheral resist- 
ance. 

These general comments on the types of improve- 
ments that may be sought in the field of anesthesia 
have been made in the hope that they will stimulate 
the medical profession to accept the new develop- 
ments as they come along and thereby hasten their 
transfer from the field of speculation to reality. 

Makv Frauccs Poe, M.D. 

Bursteln, C.: Treatment of Acute Arrhythmias 
during Anesthesia by Iritravenous Procaine. 
Atuslhewlofy, 1946, 7; ri^. 

In a series of 14 anesthetized patients with acute 
arrhythmias during intrathoracic operation, single 
doses of procaine ranging from ao to jo mgra. were 
injected intravenously. No deleterious effect was 
observed; on the contrary, cardiocirculatory im- 
provement was often effected. Three case reports, 
z with electrocardiographic tracings, are presented. 

Cardiac hyperirritabiiity may be expected during 
the course of surgical intervention u^n the heart. 
Direct stimulation of sensitized cardtac tissue, and 
other accessory factors are to be considered. 

The preponderance of dysrhythmias from peri- 
cardial stimulation is probably explained by the fact 
that the percardium is richly supplied by a plexus 
of nerve fibers. Other factors which may contribute 
tocsrdiac hypeTimtabShyaTe the psychic etoolipoa] 
state of the patient, the anesthetic agent, the method 
employed, and the injection of certain drugs. Endo- 
tracheal intubation may cause cardiac disturbances 
through a vagovagal reflex. This reflex is particu- 
larly dominant when the anesthetic agent used is 
itself cholinergic. Spraying the larynx with 10 per 
cent cocaine prior to intubation is recommended 
to obviate such vagotonic effects. The adminis- 
tration of analeptics should be carefully weighed in 
acute cardiac emergencies. Whatever stimulating 
properties they may have in the unancstbclized 
state may be lost during anesthesia, and further, 
these drugs may increase respiratory and circulatory 
depression. 

The use of procaine during anesthesia to diminish 
cardiac irritability is based upon experimental find- 
ings that procaine applied locally to the heart re- 
duces irritability of the myocardium, and that the 


injection of procaine protects against the devrW 
roenl of ventricular fibrillation during cilorofcm 
anesthesia, and against cardiac arrhytiiiBias darbz 
cyclopropane anesthesia produced by epinephrire, 
It is confirmed that arrhythmias mth pattnalfr 
derangements can be reverted to the sinus node by 
procaine. This report shows that even a hea statHc- 
ular fibrillation has set in during ociopropa-t 
anesthesia, the intracardiac injection of proaiae 
may be followed by a return to sinus ib}iba. 
General anesthesia probably affords specific peu- 
tection against the stimulating action of jvccjbt 
ou the central nerv'ous sj’stero. 

In all these cases the procaine solution was is- 
jected rapidly into one of the large antecubital vciu 
of the arm. Whether the direct intracardiac injfc- 
tion is to be preferred is as yet undetermined 
Further studies are needed to determine the optima! 
dose. Mary Fxa.vces Poe, M D. 


Cavalcanti, J.; llypotcosion and Spinal An«- 
thesta. The Vcritol Test (HifwtmsJo e «• 
quianestesia. Aprova do veriloD.ffraji'lwfi, iWSi 

7: 465. 

Hypotension represents one of the sequelx d 
major importance following spinal anesthesia. 

Two main factors are responsible for the fall « ur 
blood pressure following spinal anesthesiaut) bwa* 
ing of the vasomotor system, with a resulting oiiiu- 
tioR of the blood vessels in the soniatic as well u 
visceral area, and (a) paralysis of the ‘OtereMW 
muscles which diminishes the respiratow ezwnw” 
and interferes with the return of the blood to » 

To’counteract this hypotension caused by 
anesthesia the author discontinued the 
raline and cardiazol-ephedrme and 
drugs by verilol which gives more 
suits. The author also recommends the ventol test, 
which is performed in the following manner. 

After the systolic and diastolic 
frequency of the pulse have been ^[“5 ’ 
poule of vcritol is injected oi 

minutts ktfr lie Mood 
the pulse are again recorded. If Ihcarien P 
rise/ and the !re,oe«oy of tie P« f' 
changed, the test Is considered If, 

cates a good reaction ^ the vpo®ot 
however, the arterial pressure and the 

of vcritol does not undergo any “o'* “S *sntire 
pulse frequency rises, the test 
and serves as a contraindication to jj P 

Cote. F.'. A New Lethal Do« of 
Observations on 

Large Doses. ^ 

In view of the widespread “fj °j.j^S^8dvi«h!e 
anesthesia and neurolo^, animjl) whrii« 
to determine (in the la^ratoiy be 

not very large single polmonsry 

harmful in the presence of adequsi p 






'■Mtilation, n-hat th u ^^GICAI. 

Intocostr;n^2f“"'‘»' 'vilha^ 

“rare diiiSly doL On t'S ?-°®S « 
'rasshon-n lobe j. '■'«. the '.“J'™" of 

fOBthesia, irith bycycMn '"'“‘I dose 

J-'isZ 


•*-c.CH^ 7 qu£ 

S§iliiS3~5 

offoreerequire,l?„ '^"““Mofthe ; '"Jo«ion of 

£s=S|5S=iISSF 
.f£-"=:?S5-^g;i 

t" JfeT™5?''-“'vWch v'St”‘ firaitos in „ 

‘'onlS,.?“‘">t'ttom e'Zfc'fi5d<,ses&;"u,"ra 

J cases 

Cmnf.»L__ * 


~ ‘'=“»c/a,eS ,.°/h''f?“o„s„™ 

?ia|»tsip;§ 

""-■«ag,5S2g-^^^ 


of 


PHYSICOCHEMICAL METHODS IN SURGERY 


ROENTGENOLOGY 

Whlteleathefi £., Semmes, R. E., and Murphey, 
F. : The Roentgenographlc Signs of Herniation 
of the Cervical Intervertebral Disc. Radit^gy, 
1946,46:313. 

The authors describe herniation of the cervical 
disc as observed roentgenographically in 32 cases 
verified by operation, and 106 additional cases not 
verified but presenting the same clinical and x-ray 
findings. 

The two divisions of the spine which undergo the 
greatest stress are the lower lumbar and lower 
cervical segments. One might expect to find de- 
generative disc changes in these regions more com- 
monly than elsewhere, and this is clinically true. 
The only significant difference is that in the cervical 
region the spinal canal and intervertebral foramina 
are smaller than in the lumbar spine; hence, a small 
herniation is more likely to be symptomatic. In 
addition, the nerve roots in the cervical region 
emerge from the dura at right angles and are com- 
nrcssed as they pass through the mtetvettehral 
loramlna, while in the lumbar region the angle of 
emergence is acute and the roots are compressed 
against the vertebra above their exit from the canal. 

Lateral herniation of the cervical disc usually 
follows a relatively slight trauma, although some 
patients are unaware of any specific injury. Not all 
displacement of disc tissue results in clinical symp- 
toms. The lesions which produce nerve root com- 
pression are of two types: 

1, Extruded nodules of nucleus pulposus which 
are soft and radiolucent but are easily recognized 
when the posterior ligament is incised. These later 
undergo ossification and, becoming visible, are often 
interpreted as arthritic spurs. 

a. Protrusions of the disc with neiUier rupture of 
the annulus fibrosus nor extrusion of the nucleus 
pulposus. Ossification occurs in the late stages of 
this type also. 

The first symptom is usually stiffness of the neck 
with pain radiating to the occiput. This may dis- 
appear or recur at intervals if the degree of injury 
is slight. After a period of days, months, or years, 
pain may be felt in the shoulder, over the anterior 
chest wall, the medial border of the scapula, and 
down the arm, frequently accompanied by sensory 
changes in one or more fingers. The chest pain may 
be so severe that the patient believes he has suffered 
a heart attack. It may be so mild as to stimulate 
myalgia, neuritis, bursitis, or arthritis of the shoul- 
der. Movement of the neck, coughing, sneezing, 
and straining may aggravate the s>Tnplonis. Sup- 
porting the arm or sleeping with it behind the head 
may relieve them. The patient may complain of 
numbness and tingling in the thumb or finals or a 
feeling as of an electric shock running down the atm. 


Weakness of the grip, vasomotor changf^, h 
the late stages, muscular atrophy may be obsenri. 

The head may be canied tilted to one side rti 
the neck extended; muscle spasm and t i r ln fa ti 
motion may be present. The patient has t ttsdtso 
to protect himself against sudden Jats and 
untoward movements. Of considerable dhpisi 
importance is the elicitation of point tenderness ever 
the affected nera’e root by compression orpercussiav 
A positive “neck compression test” is ilcc< 
pathognomonic. 

The lesion is localized by correlation of tie dlriciJ 
and roentgenographic findings. The dlslribn^oa d 
pain and sensory changes and the condition ti tit 
tendon reflexes are practically specific. The tboM- 
malities observed on the roentgenograms «t: 

1. Loss of reversal of normal cervical lordcuis, 
either complete or segmental 

2. Narrowing of the intervertebral space 

3. Calcified particles of the disc (ostcophjte) 
and proliferative spurs projecting into the Jon=« 
and from the anterior margins of the bodies 

4. Alterations in size and shape of the lonsKiv 

5. Decreased mobility 

6 . Defects in the myelegtaro 

None of these findings is considered patMP> 
monic, as some may be present without 
nerve injury to produce symptoms. "’L 

they are correlated with the history, 
neurological findings, they are highly cenfinMt 

Myelography is a fairly accurate di^JJ 
procedure when carefully done and eomt . 

Appresent, there is some doiiht as 
diagnosis of herniated flkici! 

more accurately by myelography than by 
means and standard roentgenograms. 

mre k much yet to be taraed .bool tie 
merit of ruptured discs in h 

Excellent results have been 
the early or soft lesions by partial hemilaimatci 
and removal of the extruded 'ttitdoa 

Conservative treatment, such m f„q.jeatl‘' 

physiotherapy, is first given a trial a 
affords relief. Operative treatment 
those w'ho do not respond to 3I.D. 

Epstein, B. S., and Daridoff, L- 
phic Diagnosis of Est^ 

Spinal Cord Tumors, dm-./-''""* 

The authors report the of"Se“^' 

5 patients with eitramed'^ry ijjtrt 

Jic";! spinal cord or nerve 
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Fig. I. L«ft, Spot roentgenogram of lower cervical canal revealing norma! con- 
figuration of the pantopaque column. Right, Spot roentgenogram of oil column in 
upper cervical spinal canal revealing filling defWt on the right at the level of the 
upper three cervical segments. Perineural fibroblastoma found at operation. 


tion of the cervical spinal canal. A standard motor 
driven tilt table is used which is equipped for roent- 
genoscopy and spot film roentgenography. The 
authors inject only 3 c.c. of pantopaque oil into the 
lumbar subarachnoid space whereas others use 6 c.c. 
of oil, preferring to aspirate it after examination 
The patient is placed on his stomach with his head 
turned to one side. First the table is tilted slightly 
caudalvvard so that all the oil gathers in the lumbar 
sac, then it is tilted slowly in the opposite direction 
until the head reaches 10 degrees below the hori- 
zontal._ 

During this maneuver the passage of the oil 
IS carefully observed roentgenoscopically. The col- 
umn usually halts at the level of the first lumbar 
vertebra. By requesting the patient to strain it will 
advance another 3 or 4 cm. At this point the patient 
>s asked to assume the knee-chest position gradually 
and the oil will pass through the thoracic canal, 
}\Tien the upper dorsal region is reached the patient 
IS returned to the prone position and the table is 
tilted slightly caudalward. The oil is then permitted 
to collect in the lower cervical canal. From here on 
the column assumes a transitory "U” configuration 
splitting into two lateral ribbons of greater density 
between which the remainder of the oil collects. 
Persisting filling defects confined to one region in the 
presence of good visualization of the other pouches 


arc considered Indicative of cervical spinal cord 
tumors (Fig. 1). Patients with kyphosis or scoliosis 
of the thoracic spine are examined in the lateral po- 
sition. Sometimes it is impossible to prevent the 
passage of the pantopaque oil into the basilar cis- 
terns. A prompt reversal of the tilting will get the 
oil back into the cervical spinal canal, permitting at 
the same time the observation of the descent in a 
manner similar to that following a cisternal instilla- 
tion. 

The 5 cases are presented in detail and their roent- 
genograms reproduced. The duration of the symp- 
toms varied from 4 months to 2 years. The onset 
was always insidious. Four of the patients com- 
plained of pain in the right shoulder, in a there were 
symptoms referable to the lower extremities, and i 
patient had a complete tetraplegia. The pattern of 
pain showed no regional characteristics but varied 
with the results of the pressure produced in each 
individual. 

The most important finding in the cerebrospinal 
fluid was an increase of the protein content. In 2 
cases there was a complete fluid block, in 2 a partial 
block, and in i case there was no block. Three of the 
tumors Avere perineural fibroblastomas and 2 were 
meningiomas.^ All were extramedullary and could 
be removed with complete recovery of the patients. 

T, Leocutia, M.D. 
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ilodson, C< The Localization of Foreign Bodies 
in the Chest* Sril. J. Radiel.f 1946, 19; 70. 

The author’s report is based on the method tised 
at an Army Chest Center where soo cases were ob- 
served at operation. It was the belief and policy 
that all foreign bodies retained within the rib plane 
or the thoracic cavity, measuring over r centimeter 
in any one direction, should be removed provided 
the operating risk’ appeared reasonable. Stress n-as 
laid on the importance of close co-operation between 
the radiologist and the surgeon. 

The surgical approaches, determined by the site 
of missile, pleural pathology, etc., were: (i) lateral 
thoracotomy, (2) anterior thoracotomy, (3) posterior 
or parascapular thoracotomy, and (4) local approach. 

The localization was by radiography, fluoroscopy, 
or both. Anatomical localization, rather than skin 
markings, was emphasized. Tangential fluoroscopy 
was indicated particularly in the so called “blind” 
areas (most of the chest wall, the apical, paramedias- 
tinal, and diaphragmatic regions). 

The localization of missiles in the following re- 
gions was described in more detail; 

1. Peripheral foreign bodies. Needle localization 
was usually the method of choice. The possibility of 
the incorporation of the foreign body within callus 
was stressed. 

2. Mediastinal foreign bodies. Localization was 
usually best done from films. The superior medias- 
tinal localization usually required both films and 
fluoroscopy; occasionally esophageal identification 
with barium and tracheal outline with lipiodol were 
necessary. 

3. Posterior mediastinal foreign bodies were 
marked by vertebral level and their relation to the 
aorta, trachea, and esophagus. 

4. Paradiaphragmatic foreign bodies requir^ as- 
piration of effusions and, when pc»sible, expansion of 
the lower lobes before localization. Slovcment of 
the diaphragm.in relation to the foreign body offered 
considerable assistance. Induced pneumoperito- 
neum was of little value. 

5- Para- and intracardiac foreign bodies. Fluoros- 
copy was the method of choice for both large and 
especially small foreign bodies. 

6. Intrapulmonary foreign bodies. Films usually 
sufficed, although "blind” areas required tangential 
screening. R. B. Lewis, M.D. 

Benedict, E. B.; Correlation of Gastroscoplc, 
Roentgenologic, and Pathological Finding 
in Diseases of the Stomach; An Analysis of 245 
Proved Cases. Am. J. Ratnlt., 1945, 55: * 5 *. 

In the present analysis of 245 cases of diseases of 
the stomach, the author emphasizes the imfwrtance 
of co-operation between the roentgenologist, the 
gastroscopist, and the pathologist. Gastroscopy is 
supplementary and complementary to roentgen- 
ology, but IS not a rival method. A group of *45 
carefully selected cases was chosen for this study. 
In each of these there has been a roentgen examina- 
tion, a gastroscopy, and a pathological report. The 


cases laclndcd carcinoma (nj), guiric »!„, (,j 
duodenal ulcer (a,), jejnnal ulcer (S), pstriti (| 
benign tumor (7), lymphoma (s), sarcora (t) 
csrtinoma (3), and normal sfooid (d 
_ In the 125 cases of carcinoma, the roentgM cun.’ 
Illation and gastroscopy were equally good 6; ticei 
equally doubtful 3 times, and equally \vr0ng3 tmts 
In the remaining 52 cases roentgenology provtd lit 
better method 32 times, and gastroscopy, 10 liois, 
In 25 of the 32 cases in which the loentgea uy ns 
more valuable, gastroscopy failed lodtmonstmtlht 
lesion at all. The reasons for the faiiute Treit tut- 
chanical difficulties such as the inability to $« 
lesions of the lesser curvature of the sntniin, prepy- 
loric area, and pylorus, especially if they were hiddei 
around the corner behind the angulus, or of tie 
fundus if they were located high upin theblbdini 
toward the lesser curvature, or, finally, if the setre- 
(ion of the stomach was excessive. In the other ; 
cases the causes of failure were manifold. The cases 
and the results of the examinations are bneSy 
described. 

The 20 cases in which gastroscopy appeared oore 
valuable than roentgen examination were grouped « 
follows: (a) roentgen examination: gastric ulcer 
carcinoma; gastroscopy: carcinoma (7 cases); w) 
roentgen examination: benign gastric ulcer; gas- 
troscopy: gastric ulcer? carcinoma (S cases); (e) 
roervtgen examination: doubtful; gastroscopy: can 
cinoma (1 case); (d) roentgen exammatioa: l*s«ic 
ulcer; gastroscopy: malignant polyps (i ease);»n(J 
(e) roentgen examination: gastritis; gastrosMpy. 
carcinoma (i case). Illustrative cases are ciwi wf 
each group and briefly presented. , . , 

In the 50 cases of proved benign 
both methods were equally correct *\ ''“**, 
equally doubtful 9 times. In 21 cases the 
examination was superior togastroscopy, ana 
remaining 4 cases the opposite was tree, fts 

cases of carcinoma, thcgastroscopicfailiimwt ea« 

chiefly to mechanical difficulties, 
impossible to see the ulcer in the 
fivi limes, on the lesser eumluie ol U>' ■“ 
two times, high on the lesser curvature, 0 ' . ^ 

gastroenterostomy stoma; on« because . . 
excretion; and once because of spssm of the b^y 
the stomach. In the other 4 cases 
examination was superior j/irBtifitd 

were well seen but could not ^®. 5 ‘' 5 '’”,rr«ter detzH- 
Six illustrative cases are described 

Duodenal ulcers cannot be ^^seofthr 

the gastroscope but they are included because 
associated gastritb. ,1 nicer ffoUoningS*^' 

In 8 cases of proved jejunal “‘f" ^ ° jjy conttl 
troentcrostomy) both methods we q ^ 

3 limes, equally meoiiect twice, and m 3 ■« 
gen ray was superior to disease of the 

Since gastritis is the most com cannot difiei* 
stomach^nd since thV®®’'‘fj£^ifroscopyh«' 
entiate between the differtnt tjq^. j, }«5 

is of great importance. acute gs^tutis 

gastroseopically corresponds to th 
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described by the pathologist. Elsewhere, the author, 
in association with Mallorj’, studied 51 resected 
specimens and found agreement in two-thirds of the 
cases of superficial gastritis, two-thirds of the cases 
of atrophic gastritis, and three-fourths of the cases of 
hyperthrophic gastritis. In a series of 1,300 cases 
examined gastroscopically, chronic or hypertrophic 
gastritis without other gastric or duodenal pathology 
was found in 117 cases (9 per cent). A roentgen 
diagnosis of gastritis was mentioned in only one- 
third of the 117 cases. Certain typical types are 
briefiy discussed and illustrated. 

In 7 cases of proved benign tumors the two meth- 
ods seemed about equal on three occasions; twice the 
roentgen ray was better, and twice gastroscopy was 
better. 

Of the s cases of lymphoma, in 3 the lesion seemed 
quite typical of carcinoma by both methods of 
examination, in the fourth case the diagnosis was 
inconclusive, and only in the fifth case was lymphoma 
mentioned by either method of examination. 

In the 2 cases of sarcoma, a correct diagnosis was 
made on the basis of histopathological study. 

This was also true of carcinoma of the pancreas (in 
3 cases) which proved at operation to have invaded 
the wall of the stomach, although the malignant 
nature of the lesion was suspected in 2. 

In the 4 normal stomachs, the roentgen examina- 
tion and gastroscopy were equally correct. 

The general conclusion is that both the roentgen 
examination and gastroscopy occupy a very impor- 
tant place in the diagnosis of gastric disease. If the 
gastroscopist can get a satisfactory view of the lesion 
his chances of reading a correct diagnosis are greater 
than those of the roentgenologist. Further technical 
improvement in gastroscopy is desirable. 

T. Leocutia, M.D. 

Gilbertson, E.L., and Klrklin, B. R. : A Review of the 
Literature on Roentgenology of the Gastro- 
intestinal Tract for the Year 1944 . CastroenleroU 
ogy, 1946, 6: iia. 

This article is a review of the literature on roent- 
genology of the gastrointestinal tract for the year 

1944. 

Templeton and Moore studied 29 patients who had 
cardiospasm and strictures in the esophagus. Exami- 
nation was made with the patients in the prone 
position. They stated that three types of muscular 
action are seen normally in the esophagus: (i) a 
primary wave, a part of deglutition, forcing the bolus 
along as it travels down the esophagus; (2) a secon- 
dary wave, not initiated by swallowing, which begins 
|n the region of the aortic arch ; and (3) a tertiary or 
localked contraction, which is nonperistaltic. In 
cardiospasm the primary wave fades out at the 
suprasternal notch and the main action resembles 
the localized or tertiary contractions seen in older 
patients. Bakwin, Galenson, and LeVine made roent- 
gen studies of the esophagus after a meal of opaque 
material had been given to 32 normal infants ranging 

age from 3 wee^ to 22 months. They found that 


the normal esophagus in the infant is a distensible 
tube that may be as wide as, or wider than, the 
vertebral column. Hansson presented 3 cases of 
varices of the esophagus in children. He suggested a 
roentgenogram of the esophagus in all cases of un- 
accountable gastrointestinal hemorrhages in chil- 
dren. Two cases of peptic ulcer of the lower part of 
the esophagus, and the advantages of roentgenoscop- 
ic and roentgenographic study in these cases were 
described by Lust and Peskin. Adams related his 
experiences with 28 surgically explored cases of car- 
cinoma of the esophagus from 1937 to 1943. During 
this time 100 cases were encountered at the Lahey 
Clinic. In 72 cases the carcinoma was too far ad- 
vanced at the time of diagnosis to justify exploration. 
Only 16 lesions, less than half of those explored, were 
suitable for resection. A good, brief discussion, in- 
cluding the anatomy and nerve supply, and the 
theories of pathogenesis and differential roentgeno- 
logical diagnosis of cardiospasm was given by 
Niehaus. He reported statistics on 40 cases. A brief 
discussion of diaphragmatic hernias with special 
reference to parasternal herniations or herniations 
through the foramen of Morgagni was presented and 
illustrated with cases by Ritvo and Peterson. They 
concluded that the occurrence of a rounded mass in 
the anterior inferior portion of the right lung adja- 
cent to the right border of the heart requires that 
parasternal hernia be considered the diagnosis until 
It is disproved by examination after a barium enema 
and opai^ue meal. Thirty-eight cases of diaphrag- 
matic lesions were discovered in routine roentgeno- 
grams of the chest of 412,149 patients by Kinzer and 
Cook. They classified only 3 of these as true dia- 
phragmatic hernias. In the 35 other cases the lesions 
were congenital eventrations of the diaphragm; 3 of 
the 35 cases were reported in detail. 

Hefke stated that a large number of cases of pylor- 
ic stenosis in children can be diagnosed on roentgen 
examination of the stomach. The opeqing time of the 
pylorus is of much more value than the emptying 
time of the stomach. The most important roentgeno- 
logical sign is the actual demonstration of the nar- 
rowed prepyloric canal. Wakefield stated that hyper- 
trophic pyloric stenosis in adults is probably more 
common than is usually thought. He was of the 
opinion that it should be considered in the differen- 
tial diagnosis of any pyloric obstruction. Most of the 
patients (more than 80 per cent) who have hyper- 
trophic pyloric stenosis are males. He quoted Kirk- 
lin’s criteria for the roentgenological diagnosis; 
namely, mushroom configuration of the base of the 
duodenum and elongation of the pyloric canal. Tem- 
pleton gave consideration to the normal and patho- 
logical roentgenographic appearance of the stomach 
after various types of anastomoses. He stated that 
roentgenological examination of the postoperative 
stomach is difficult and depends largely on good 
roentgenoscopic technique and familiarity with the 
different surgical procedures used in the treatment of 
ulcer and carcinoma. Warren and Meissner stated 
that chronic gastritis may be a precursor of carcino- 
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ma, but not all of its types and stages arc necessarily 
precancerous. They examined tissue from 356 stom- 
achs which were removed because of cardnoma or 
peptic ulcer. According to the authors the histolog- 
ical changes should be divided into the exudative 
and epithelial; the former have no significance as a 
precursor of cancer. When epithelial changes b^me 
severe, they are similar to premalignanl lesions else- 
where in the body. Ude said that the nature of a 
pathological lesion may be determined more accu- 
rately by a skilled roentgenologist than by a surgeon 
upon visual inspection or palpation of the gross 
surgical specimen. A detailed report on the incidence 
of peptic ulcer in various countries, and the age 
groups in the two sexes in various occupations and in 
relation to body build was made by Patterson. 
According to Blum, only 15 proved cases of benign 
gastric ulcer on the greater curvature have been re- 
potted in the literature. He added another case. 
Palmer and Humphreys showed the factors involved 
in the actual or apparent resolution of a carcinoma- 
tous ulcer in the stomach, which make it simulate a 
benign ulcer. This apparent resolution is attributed 
to peptic digestion of the carcinoma and adjacent 
tissue. Tumors of the cardia of the stomach are best 
visualited by demonstrating a tumor mass through 
^as in the cardia. In some cases there is sufficient gas 
m the stomach for this, Wasch and Epstein de- 
scribed and illustrated the use of a Levine tube to 
create a large gas bubble. Methods of examination 
and the roentgenological findings in carcinoma of the 
cardiac end of the stomach were considered, and a 
new roentgenological sign consisting of a cardiac 
pouch was described. This sign had been demon- 
strated in s cases by Elkeles. From the Presbyterian 
Hospital in New York, St. J[ohn, Swenson^ and Har- 
vey related an experiment in the early diagnosis of 
gastric carcinoma. They made rapid roentgenoscopic 
examinations on 3,23 3 patients more than 50 years of 
age who were in the hospital for reasons other than 
gastrointestinal complaints. In this group of patients 
they found 3 unsuspected malignant gastric tumors 
and the diagnosis was confirmed later at surgical ex- 
ploration. Marshall and Aronofi repotted the types 
of gastric tumors found in 464 patients operated ot» 
at the Lahey Clinic in a 5 year period. Benign tum- 
ors constituted 2 per cent of the group; 3.3 per cent 
were sarcomas; and the remainder, 94.8 per cent, 
were carcinomas. In a brief but good dbcossion of 
the roentgenoscopic signs of tumors of the posterior 
wall of the stomach, Jonas mentioned diveisioitt of 
the normal path of the initial inflow of barium into 
the stomach, the appearance of a white barium fw 
circle on palpation, a central black spot in tbe white 
circle denoting ulceration or crater, and abrupt 
interruption of the mucosal folds. Signs of infiltra- 
tion include loss of flexibility, absence of peristalsis, 
and deformity or raggedness of the outline of the 
stomach. 

Retroperitoneal perforations of the dur^enum 
were discussed by Jacobs, Culver, and Koenig. The 
great majority are due to trauma and occur in the 


second or third portion. The value of ptoptt feel, 
genological examination in making the early (lj-> 
sis of this otherwise highly fatal perforatsen »» 
shown. The roentgen findings in 22S cases of otcii;- 
jeal ileus in which the obstruction was situated niti- 
in the abdominal cavity were presented by Frara- 
Dahl. Bartels and Harris emphasized the occisioa! 
occurrence of intestinal obstruction with cegsth 
roentgenological findit^s and of positive roeatjeaj. 
logical findings in cases in which obstruction is em 
present. Five cases were reported in which a pre- 
operative diagnosis of obstruction was made u4 tie 
operative findings failed to reveal obstrectioE 
^^a^ssa discussed and illustrated the roeotgcBolot- 
icaldiagnosis of ileitis with special reference to tulc- 
cutous ileitis. A review of 26 pciraary calijuEt 
tumors of the small bowel encountered duneg a 
period of 16 years was presented by Warren. labs 
review the second portion of the duodenum and tit 
duodenojejunal junction were the most fregamt 
sites. Two cases of tumor of the small intestine wft 
reported by Smith, Good, and Gray. In disni'?::? 
the roentgenological aspects of tumor of the sipw 
bowel Good stated that roentgenological e^£>- 
tion of the ileum and jejunum should be doseio 
cases in which no lesion in the test of the aliomar) 
tract has been found to explain the bleeding. 
a period of 3 years at the Mayo Clinic, *65 
sources of bleeding were found in the stomaM *M 
duodenum to each i found in tbe remainder et ue 
small intestine. •. 

The clinical features, diagnosis, a^ 
carcinoma at the various a'J&totnic sites in ueco 
were discussed by Beilin, and the **1*^®/’ .,i, 
treatment of carcinoma end ..j;, 

colon were outlined by Tilton. Wolfer 
detail on some of the clinical Sj 

aspects of polyposis, carcinoma, arid diverticu w ^ 
the sigmoid and pelvic portions of the co • , ^ 
study of 34 cases^ Klein said that 
venereum involving the colon 
roentgenological characteristic. Thes . gjjjn 
struction of the mucosa. 
of the rectal pouch, and single and mu p F 
ta! and perisigmoidal sinus and 
clinical and roentgenological P f 

stricture of the rectum and 'Sed by 

for carcinoma of the «rvix were wril 

McIntosh and Hutton. Symptoms seldom a ^ 

recurrent malignancy and shoo'd K 
secondary to irradiation P£tlQnct5o=if 
Anatomic defects may 'wtcal 

impairment. The value of roentg ^^j,}cdi4nhe« 

tiorof the gastrointestmal traenn 

of childhood was expressed ® ^?°nique sed tie 

The details of W'i‘°g'i"Pj’'VfaSt»t:oa 
principles of t,v Sosoaa- S* 


principles of roentgenoiot--. , 5^3113. o' 

cholecystography ^are discusse j^por- 

favored the use of pnodax an jeeunte di**' 
tance of good ro«itg«ogra the litrrat 

nosis is to be made. in 

regarding the use of cholecysfograpny 
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patients and found a great divergence of opinion as 
to its value and safety. He presented choIeC3'Sto- 
graphic findings in 30 cases of ’aunV.. He con- 
cluded that cholecystography in jaundice, while ap- 
parently not harmful, is of little value when jaundice 
is increasing, and can be deferred if jaundice is de- 
creasing. The importance of a plain abdominal roent- 
genogram in demonstrating stones of the common 
and cysticducts was noted by Sahlerand Hampton. 
They stated that stones can be suspected in any case 
in which calcification is seen in the region of the gall 
bladder and common duct, whenever there is milk of 
calcium bile, or whenever the patient is jaundiced. 
Additional roentgenological studies with opaque 
media may he necessary before a definite diagnosis 
can be made. Calthrop reported the oral use of 
pheniodal suspension in 100 cases of cholecystog- 
raphy and considered it a safe, convenient, econom- 
ical, and satisfactory means of examining the gall 
bladder. The use and advantages of priodax in 
visualization of the gall bladder were reported in a 
well illustrated article by Dannenberg, The advan- 
tages of priodax over preparations previously used 
also were brought out in other articles by Ochsner, 
Hcfke, Bryan and Pedersen, and Vaughan and 
Eichwald. Ochsner stated that priodax is reliable, 
easier to take, produces fewer reactions, leaves little 
residue in the bowel because it is excreted mainly 
through the kidneys, and is of such density within 
the gall bladder that stones will be demonstrated if 
present. Hefke’s reports were based on 600 examina- 
tions. Boyden and Rigler noted that previous studies 
have shown that the gall bladder of women in the 
last two trimesters of pregnancy empties more slowly 
than that of nulHgravidous women. They found that 
the rate of emptying of the stomach appeared to 
have little or no effect on evacuation of the gall 
bladder and therefore believed that It Is not a pri- 
mary factor in causing the delayed evacuation of the 
gall bladder in pregnancy. Cholangiography in rela- 
tion to lithiasis and ph5^iopathology of the biliary 
tree and some of the difficulties encountered were the 
subjects considered by Bengolea and his associates. 

Poppel and Marshak divided pancreatic lesions 
into four arbitrary groups in order to study the 
roentgenological features. In group i were lesions of 
the pancreas which could be seen in the simple 
roentgenogram; the most usual lesion was calcifica- 
tion. In group 2 were lesions which produced effects 
on the contiguous structures: of these, carcinoma 
was the most common. In group 3 were lesions which 
produced effects on structures not intimately related 
to the pancreas; for example, peritonitis, as from 
meconium ileus or acute pancreatitis. In group 4 
were lesions which did not produce roentgenological 
manifestations, such as diabetes roellitus. 

The indirect signs of amebic hepatitis in 10 cases 
were discussed by Munk, Among the signs are elo'a- 
tion of the right side of the diaphragm, restricted or 
abnormal movement of the diaphragm, secondary 
pulmonary changes including atelectasis of the right 
lower lobe, and pleurisy. Thorotrast hcpatosplcno- 


graphy was developed in 1929 and consists of roent- 
gen examination of the spleen and liver after the 
intravenous administration of a stabilized colloidal 
solution of thorium dioxide. Yater has used this 
method in several hundreds of cases for 13 years and 
a follow-up study of 286 patients revealed no harm- 
ful effects. Thorotrast is most valuable in the diag- 
nosis of hepatic abscess, but is also of value in the 
diagnosis of tumors of the li^'cr. The technique of its 
use and case histories were given by Yater. The col- 
loidal preparation of thorium dioxide, known as 
thorotrast, was used by McClure and his asso- 
ciates for the demonstration of gross anatomic 
changes in the liver and spleen. Thorotrast, which is 
given intravenously, is taken up by the reticulo- 
endothelial cells, and thus a clearly defined shadow 
visible by means of the roentgen rays is produced. 
The authors maintained that no ill effects have been 
proved to result from the thorium. They first ad- 
ministered it 10 years ago and no untow'ard symp- 
toms have developed. 

The diversity of opinions concerning the value of 
roentgenology in the diagnosis of appendicitis was 
reviewed by Gomez. He expressed the belief that 
roentgen examination is important not only because 
it rules out or confirms disease in other organs of the 
gastrointestinal tract, but also because it reveals 
direct and refiex signs in the appendicular region 
which can be ascertained by the examination. The 
value of pneumoperitoneum as a diagnostic proce- 
dure was discussed by Maxfield and Mcllwain. 
Reiley expressed the opinion that duodenal regurgi- 
tation b most often found in association with, or as a 
reflex from, disease of the upper part of the renal 
tract. A plea for closer co-operation between the 
clinician and roentgenologist was sounded by Leh- 
man. He stated that functional derangements in the 
gastrointestinal tract cannot and should not be diag- 
nosed by the roentgenologist. Roentgenological diag- 
nosis should be limited to organic conditions. 

CnARtEs Baron, M.D. 

Jansson, G-: Roentgenological Skeletal Changes In 
Myeloma in Childhood. Acta radio!., Stockh., 
1946, 27: 73- 

Multiple myeloma is usually considered a disease- 
occurring in older people The author has been able to 
find only 8 reported cases in children. To this group 
he adds the following case. 

The patient, a boy 9 years of age, was first seen in 
the spring of 1942, at which lime he complained of 
pain in the bacL Associated with this was recurrent 
fever, progressive anemia, and an increase in the 
blood sedimentation rate. He was treated in a war 
hospital from September to December. During this 
time, because of large numbers of granular casts, 
leucocytes, and soUtar>' red cells in the urine, a tenta- 
tive diagnosis of nephritis was considered. By the 
middle of December, however, the urine was free of 
albumin, casts, leucocytes, and red cells. On Januaiy 
1, 1943 the hemoglobin was 22 per cent, the red 
blood count was 1,370,000, the white blood count 
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4,300, with 30 per cent neutrophiles, 75 per cent 
lymphocytes, and 3.5 per cent myelocytes. In spite 
of repeated blood transfusions the anemia progressed 
and the patient expired on February 14, T5H3. 

Roentgen examination of the skeletal system re- 
vealed extensive changes. The pelvic bones and the 
upper ends of both femurs showed multiple, large 
and small, cystlike, punched out areas of destruction. 
There were similar areas in the distal ends of the 
femurs and proximal ends of both tibiae. The epi- 
physes were also involved, as well as the proximal 
ends of both humeri and scapulae. There was marked 
osteoporosis with collapse of all the vertebral bodies. 
Some of the bodies were represented by thin plates, 
others had a biconcave configuration. The interverte- 
bral plates were larger than normal. There were no 
cystlike areas within the vertebral bodies. The skull 
and ribs were normal in appearance. 

The roentgen diagnosis was Schliller-Chtislian dis- 
ease, although exophthalmos and diabetes insipidus 
were not present. Because of the patient’s age, meta- 
static carcinoma was thought to be unlikely. The 
correct diagnosis was made from the findings at 
autopsy. The myeloraatous process had infiltrated 
the liver, spleen, and kidneys, and had difiusely ia> 
volved the vertebral bodies, causing their collapse. 

R. B. Lewis, M.D. 


Garland. L. H., and Thomas, S. F.: Spondylolisthe- 
sis: Criteria for More Accurate Diagnosis of 
True Anterior Slip of the Involved Vertebral 
Segment. Am. J. 1946, SS? *75. 

Spondylolisthesis has of late acquired increasing 
importance in connection with the care and dis- 
position of military and industrial personnel claim- 
ing disability. The diagnosis of advanced cases is 
simple, but in the early stages various confusing 
factors may arise. 

The term spondylolisthesis means an anterior dis- 
placement of a vertebral body with solution of 
continuity of its posterior arch (spondylos, a verte- 
bra; olisthesis, to slip). The solution, which nearly 
always is bilateral, consists 0! slender fissures in the 
interarticular portions of the neural arch. It can 
occur in any segment of the spine, but is most com- 
mon in the fifth lumbar vertebra. Other confusing 
types of displacement are; (a) anterior dislocation 
of a lower lumbar vertebra usually associated with 
fractures of the articular processes either on a trau- 
matic 01 pathological basis; (b) elongation of a 
lower lumbar body (localized platyspondyly), which 
may be congenital or acquired, and (c) foreshorten- 
ing of a lower lumbar body (localized brachy- 
spondyly), which may or may not be associated 
with interarticular defects in the neural arch. If 
dtlctte are present a spondylolisthesis, Grade I, 
may erroneously be diagnosed. 

One often sees two additional terms used rather 
loosely: prespondylolisthesis, which is applied to a 
condition in which there are interarticular defects 
in the neural arch of a vertebra, but without forward 
displacement of the body of the vertebra, and reverse 


spondylolisthesis, a term which is used for lie des- 
ignation of a situation when the vertebral bodyfc 
or appears to lie on a plane dorsal to that of its f'V 
lows. Beth of these terms must be coodemned 
The cause of the defect in the neural arch is ea- 
known. A congenital origin was advanced but «• 
atomtsts cast some doubt on this. A ttaninilic 
etiology either at birth or in infancy, with vmh: 
disturbances of the neural arch, is more probiblt. 
The normal stress of the weight of the body, cec- 
bined with such varying factors as occupatioal 
strain, weakening of the muscles and ligamfBts Iron 
age or disease, and softening of some ef these slrac- 
tures from pregnancy, then causes in time tie fot- 
ward slipping of the involved vertebral segoenL 
From the pathological standpoint, truespondjl- 
olisthesis is classified as minimal, early, modente, 
and advanced, The vast majority of the cisrs 
observed by the authors were in the minimal stsjt 
In this stage the posterior one-third of the vertebtil 
segment is retained in more or less normal ilijc- 
meat, and the anterior two-thirds show a fonrard 
displacement of i or * mm. which sometimes ^- 
creases in the erect position or with heavy wrijlit 
bearing. There may be associated anoraalits, m, 
for example, cleft in the spinous process, tplutic 
articular process or processes, etc. In the esfly 
moderate stages the changes are correspondiagiy 
more pronounced. In the advanced stsge the wf- 
ward displacement is marked aad^somelimes Mo- 
ated with downward tilting of the mvolved verteBRi 
segment. The slipped body may even owbp^e 
mw-sacrum. la addition, there are variable dem 

of thinning of the subjacent disc, much new wnc 

formation on the fifth lumbar and first sacral botiirt, 
gross distortion of the neighboring bgam«U sm 
soft tissues, and stretching or compression e 

a roentgenological problem. It of 

slratioa of (a) unequivocal ^o^ivanl displa«ffltct 
a vertebral body, in the presence of -...[jd 
defects, in the neural arch. u 

the exaiainalion in several 
essential. The following Sls- 

value: (c) overlapping of the sha^^ oMh^J 

verse process of the involved , .. nurrius 
the suWnt one, (d) 

of the involved body, and («) ^PP to o«f- 
density of the fifth lumbar body, owing 

lapping. , -I various rocs^sr^ 

The authors discuss m detail th antcnor 

criteria which aid in the recojniUon ol 
and posterior margin ‘5^P'3“®nf^nommS of the 
Altogether, they studied .nddrtti- 

nmlinearra! fsnine iniVO COnSecUtlV . . tvj 
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He usually arranges lo mgm. radium tubes, bav* 
ing I mm. platinum filtration, evenly in a plaque the 
precise size and configuration of the lesion so that it 
surely reaches the edges thereof, and places it only a 
short distance (often only s mm.) from the surface, 
liming the exposure so as to give an estimated half- 
ery'thema dose at each application. The duration of 
the application varies of course with the strength of 
the plaque, the filtration, and the distance. The 
distance of the radium from the surface should equal 
approximately the depth of the lesion. The interval 
between radium treatments is usually from 6 weeks 
to 3 months, oftener the latter, for it takes at least 
this long to obtain the major effect of the treatment. 

The fact that radium can he applied without pain 
and retained by adhesive plaster without immobiliz- 
ing .the patient has made it especially desirable in 
children. Further, since hemangiomas of the cav- 
ernous and strawberry types are relatively superfi- 
cial, radium has permitted rather sharp limitation of 
the treatment to the lesion. 

The author warns of the necessity for walling off 
the radium applicator from adjacent normal tissues, 
especially the eyeball, eyelashes, and eyebrows, 
tooth buds, and epiphyses. 

In the deeper variety of hemangioma, after pre- 
liminary surface irradiation, and when there remains 


a thick fibrous mass, lo mgm. radium utrilo ut 
inserted i centimeter apart, and left in place j been. 
In especially deep hemangiomas, and occasioaaiy ia 
large irregular, more superficial ones (to ev?n lit 
dose), x-ray treatment is added. 

The author does not use radium lor lesions o«r- 
lying the testicles or ovaries, and recoiiime!iis 
clectrodesiccation under local anesthesia insttJd. 
The latter method has proved useful lor small super- 
ficial lesions so located that a slight scar iras ccl 
objectionable, such as small scalp hemaDgiorna!,hut 
is to be avoided in eyelid lesions because of the dan- 
ger of contracture. Since radium treatments require 
a number of visits, and a period of one year or more 
to accomplish satisfactory results, he tecommeads 
electrosurgery with wound suture in cases in ifbci 
the lesion is large, time is important, and a saris 
unimportant, provided the lesion is supported byi 
good layer of cutaneous tissue and is sufficiently 
movable to allow suturing. The method is paitici- 
larly desirable for lesions located^ over one of the 
larger epiphyses, where irradiation might auM 
damage. For lesions over the epiphysrt of fiagets 
and toes, however, the author has continued t# cs* 
radium, for lack of a better alternative, and ha is 
yet encountered no evidence of damage to tiader* 
lying bone. Lmus Doxauso-v, M D 
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CLINICAL ENTITIES— GENERAL PHYSIO- 
LOGICAL CONDITIONS 

MUara, D. F.; Plasma Protein Levels in Normal 

Individuals. £(]&. Clin. 3ted., 1946, 31: 285. 

Blood protein determinations were performed on 
the oxalated plasma of 1,561 presumably normal 
persons by the semi-micro-KJeldahl method. 

The mean total protein level (or white persons was 
7.19 gm. per cent, and for colored persons 7.44 gn'* 
per cent. The mean albumin was higher among white 
than among colored individuals— 4.65 and 4.45 gm. 
per cent, respectively. The globulin level was, there- 
fore, higher in the colored group— 3.04 and 2.59 gm, 
per cent. The mean albumin-globulin ratio was 1.80 
among white persons, and 1.46 among colored per- 
sons. The difference between the tacos in globulin 
levels was twice as great as that between the age and 
sex groups of the same race. Sauuel Kahv, M.D. 

llegsted, D. M., Tsongas, A. G., Abbott, D. B., flnd 

Stare, F. J.: Protein Requirements of Adults. 

J. Lab. Clin, ifed., 1946, 31: 26t. 

Nitrogen balance studies were made on 26 adults 
in apparent good health, with a low protein diet 
devoid of animal protein. Approximately 50 per cent 
of the protein used was supplied by white bread, 12 
per cent by other cereals, 30 per cent by vegetables, 
and 8 per cent by fruit. Caloric equilibrium was 
maintained with sugars, starch and fat. 

It was found that the nitrogen requirement is 
more closely related to the surface area (basal caloric 
expenditure) than to the body weight. The require- 
ment for maintaining the nitrogen balance was ap- 
proximately 2.9 gm. of nitrogen (18 gm. conventional 
protein) per square meter of body surface. A man 
weighing 70 kgm. would thus require between 30 and 
40 gm. of protein, according to his height. 

On the same diet, with one-third of the protein 
replaced by meat, the requirement appears to be 2.4 
gm. of nitrogen per square meter of body surface (15 
gm. conventional protein). Protein requirement is 
thus about 17 per cent less on this diet than on the 
all vegetable diet. 

Data on digestibility and biological value were de- 
termined. The importance of these two measure- 
ments for evaluating the nutritional value of a pro- 
tein is emphasized. High quality proteins are more 
efficient, but less efficient proteins may serve equally 
well, provided that enough can be fed to cover the 
requirements, with consideration of the specific 
digestibility and the biological value. The biological 
■value of the low protein all vegetable diet used in the 
studies was increased from 72.5 to 80.4 by replacing 
one-third of the protein with meat. The digestibility 
of the two diets was the same. 

There was no measurable objective change in the 
physical condition of any of the individuals through- 


out these studies. Some complained of undue post- 
prandial hunger and fatigue on the low protein all 
vegetable diet ; these complaints were not present on 
high protein diets. 

There was no significant change in hemoglobin, 
hematocrit, or plasma volume. The total protein, 
plasma albumin, and plasma globulin tended to de- 
crease on the all vegetable diet, when fed at a level 
low enough to produce a negative nitrogen balance. 
The replacement of one-third of the protein in this 
diet with meat resulted in a prompt increase in the 
globulin fraction 

It is most unlikely that protein deficiency will de- 
velop in healthy adults on a diet in which cereals and 
vegetables supply adequate calories. 

Samuel Kahn, M.D. 

Madden, S. C., and VVhlpple, G. H.; Amino Acids 
In the Production of Plasma Protein and M- 
trogen Balance. Am./. ^^.Sc., 1946, 211: 149. 

The use of whole blood, blood plasma, and plasma 
substitutes is important in emergencies, battle in- 
juries, burns, chronic infections, and protein de- 
pletion due to star\’ation or disease. It has been 
shown that the body can make plasma proteins and 
maintain nitrogen balance when the sole source of 
nitrogen is a protein digest or a mixture of the 10 
essential amino acids. We, as yet, know little very 
about the influence of single amino acids upon the 
body metabolism, and recent work with methionine 
and cystine is just beginning. 

Studies on the utilization of amino acids given by 
oral and parenteral routes in dogs and human beings 
make it appear that the oral route results in superior 
utilization for plasma protein formation and ^r 
nitrogen balance. Mixtures of synthetic amino acids 
exhibit a surprisingly good utilization, and no tox- 
icity was found in the doses and concentrations used. 
Intolerance at times manifests itself by nausea and 
vomiting, but no evidence of serious or persistent 
injury has ever been observed in animals or man 
with the material studied. Glutamic acid and 
aspartic acid may lower the tolerance of amino acid 
solutions, but glycine seems to improve such toler- 
ance. Subcutaneous injection of solutions of crystal- 
line amino acids in more than 10 per cent concen- 
trations are well tolerated. Mixtures of the 10 essen- 
tial amino acids plus glycine given parenterally and 
yielding less than 800 'calories per day did not result 
in nitrogen balance ; only if the caloric value exceeded 
1,200 was a nitrogen balance obtained. 

Synthetic amino acids are preferable to protein 
digests because they can be mixed in different con- 
centrations with the aim of combining them for 
specific purposes; for e.xample, in order to enhance 
the production of gamma-globulin, a mixture of 
amino acids contained in gamma-globulin might be 
used. 
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Futlhcr investigations with various rapidly growing 
tissues, malignant and nonmalignant, should be 
carried out. As the substances tested to demon* 
strate this phenomenon of interference or ncutraJ- 
iialion were physiologically active, further studies 
by the authors are under way with simpler or 
nonph>’sio1ogical compounds. 

JosErn K. Narat. M.D. 

Elscn, M. J.: Betel Chewing amongNatlvcs of the 
Southwest Pacific Islands. Lack of Carcino- 
genic Action. Cancer Res., 1946, 6: 139. 

In general discussions on the relationship of 
natural compounds or agents to the development of 
neoplasia, it is frequently suggested that betel 
chewing is a factor in the etiology of oral cancers 
throughout those portions of the world where betel 
mixtures are in use, and to some the habit \voul<l 
assume an importance comparable with roentgen 
or solar radiation, or tar, in the production of tumors 
of the skin. However, a specific incriminating 
factor or substance in the tnaterials employed by 
betel chewers has not been described, neither is 
there unanimity of opinion regarding the activity 
of the betel mixture. 

According to the experience of the author and 
Australian workers, betel chewing in the natives of 
New Guinea, New Britain, New Ireland, and the 
adjacent smaller islands does not appear to elicit 
cancer of the mouth. JoserH K. Narat, M.D. 

Morgan, L. 0 .: Histological Changes In the Cen- 
tral Vegetative Centers of the Hypothalamus 
m Carcinoma as an Indication of Vegetative 
Functional Disturbances. Cancer Res., 194$, 6: 
Hi. 

The anterior hypothalamus exerts its influence 
chiefly upon the parasympathetic nervous system 
and the islands of Langerhans and the posterior 
hypothalamus chiefly on the sympathetic nervous 
system and the thyroid and suprarenal glands, while 
the hypophysis is under the influence of both regions. 
It is apparent, then, that the hypothalamus utilizes 
to a large extent the autonomic and endocrine sys- 
tems in achieving its broad purpose of co-ordinating 
the vegetative functions in the interest of the total 
organism. 

Thus it seems likely that the nuclei of the hypo- 
thalamus, and, perhaps, other closely associated 
centers outside the anatomical limits of the hypo- 
thalamus, are normally in a state of jihysiological 
balance. Jf this be true, then disease, injury, or dys- 
function involving one or more of the nuclei would 
Pjobablj' tend to throw the entire mechanism out 
of balance, so that the effects would be more far 
reaching than might be expected were the nuclei 
Concerned with a single specific function. 

It is obvious that hypothalamic dysfunction will 
e^st whenever disease or injury attacks the region 
directly. ^ It is also possible that disease, injury, or 
dysfunction in any part of the body, that tends to 
throw vegetative functions out of balance or to 


threaten the welfare of the total organism, may 
eventually involve the hypothalamus because the 
central mechanism will be called upon to attempt a 
restoration of normal function. 

Because of these possibilities the striking histo- 
logical abnormalities that occur in the hypothalamus 
of the cancer patient may be of considerable sig- 
nificance. Therefore a histological study of 5 nuclei 
of the hypothalamus in 19 patients with proved 
carcinoma was made by the author. 

Extensive chromatolysis and cell destruction 
indicated that all these cell groups were involved by 
carcinoma. The pattern of these changes showed a 
wide range of variation. A congenital overdevelop- 
ment of some of the nuclei was indicated, but the 
cell destruction that occurs in carcinoma made it 
impossible to evaluate this factor properly. 

The cell changes in the hypothalamus suggest a 
widespread but variable instability or irregularity 
of the vegetative functions in the patient with car- 
cinoma. This is in keeping with the findings of nu- 
merous investigators who have made functional 
studies in animals or in human patients with cancer. 

Joseph K. Narat, M.D. 


GENERAL BACTEMAL, PROTOZOAN, AND 
PARASITIC INFECTIONS 

Friedman, L. L., and Signorelli, J. J.; Blastomy- 
cosis; A Brief Review of the Literature and a 
Report of a Case Involving the Meninges. Ann. 
Int. If., 1946, a 4 ’- 385. 

Although blastomycosis, known by 19 different 
names, is a rather uncommon disease, it is, neverthe- 
less, a very important clinical entity when ft does 
occur because the systemic variety usually termi- 
nates fatally. Both systemic and cutaneous forms of 
the infection can successfully mimic many other 
diseases frequently encountered. In the skin it is 
characterized by single or multiple pyogenic granu- 
lomatous vciTUCoid lesions, and in the internal or- 
gans by single or multiple granulomatous lesions. 
Although the failure to appreciate the systemic na- 
ture of this disease has been largely overcome, knowl- 
edge and real understanding of the clinical entity are 
stiU very meager and await further clinical and 
laboratory research. 

The largest number of cases are reported as occur- 
ring in Illinois and Louisiana, but cases are also 
reported in Canada, Australia, England, and South 
American countries. Agricultural workers, common 
laborers, and people who live or work in damp un- 
hygienic and wooded places contract the disease. 
M^es are affected eight times more often than 
females. Any age group or race may be affected. 
The disease is reported most frequently in the third, 
fourth, and fifth decades. Infection seems to occur 
through traumatized skin or pre-existing lesions, but 
may enter by way of the respiratory tract. 

The fungus grows on artificial media, producing 
budding' organisms and mycelia without lateral 
conidia. In a 20 per cent hydroxide solution prepa- 
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ration it is identified as a doubly refractile ovoid or 
round body with granular cytoplasm, irom 7 to 20 
mu in size. It can often be isolated from purulent 
drainage, blood, urine, sputum, or stools. Despite 
dermatological lesions, the fungus must be identL 
ficd to establish a diagnosis. Complement location 
is not always specific or reliable. It is estimated that 
from 40 to 50 per cent of all cases of blastomycosis 
have systemic involvement. The tissues most fre- 
quently involved are the unprotected areas of the 
skin, the subcutaneous ^issues, the lungs, and the 
bones and joints, but any organ may be involved. 

Many diseases must be considered m the difTcren- 
lial diagnosis: other mycoses, i.e., actinomycosis, 
coccidioidomycosis, chromoblaslomycosis, tinea bar- 
bae; pneumonias, tuberculosis, tularemia, syphilis, 
anthrax, bromoderma, bacterial osteomyelitis, and 
epidermal carcinomas. 

The prognosis of the cutaneous type of blastomy- 
cosis is good, as far as life expectancy fe concerned, 
but the disease is generally resistant to treatment. 
No consistently effective and dependable therapeu- 
tic measures are known. 

The case report is concerned with a 42 year old 
colored male laborer, admitted in a comatose condi- 
tion which was diagnosed as rupial syphilis. The ill- 
ness began rK months prior to admission and pro- 
gressed rapidly from a nondescript prodrome to 
{>urulent cutaneous facial lesions, and systemic in- 
volvement of the lungs and meninges. A biopsy of 
the facial lesion was diagnostic. Death occurred 6 
liays foilowing admission. Jay P Bartlett, M.D. 

DUCTLESS GLANDS 

rell. M. L., and Dorfman, R. I.: The Influence of 
Urinary Cortinllke Material on the Sodium and 
Potassium Metabolism, EnJocrinfilogx, (945, 
i1- Mi- 
ll has been demonstrated that urinap' extract 
contains material with biological activities similar 
to those of the steroid hormones of the adrenal cot- 
lex. The known effects on adrenalectomized rats 
are: 

I. Increased resistance to low environmental 
temperatures 

3. Maintenance of life 

3. Increase of liver glycogen deposition in the 
fasting animal 

4. Prolongation of average work performed by the 
gaslrocciemius muscle 

5. Prevention of water into.tication. 

The present report is concerned with the influence 
of urinarj’ cortinlike material on the sodium and 
potassium metabolism of normal and of adrenal- 
ectomized rats. 

The studies indicate that the alkaline insoluble 
urinary’ extract of normal man caused arr increase, 
rather than a decrease, of sodium excretion in normal 
rats. Similar results were obtained with the adreno- 
cortical extracts, but deso.tycorticostcrone acetate 
caused a significant retention of sodium. 


Urinary extracts of normal tcia (both t'ijZ v- 
insoluble, and soluble ketonic /ractic':5l p-is-r' 
adrenalectomized rats against hioiici'ic; 
was similar to the effects exhibited by 
extracts and desoxycorlicostcrone. 

ARtim J.Lts 5 ri,J!i. 


Reiss, M. J. E- F.,BndGoUa, Y.M.L.; Tk«he4t- 
eral Inhibitory Influence of Laite IWitT 
Testosterone on Eplph>'seal Csrtflj^sxj 
Growth. Endocriiiolaiy, 1944,38:65. 

The present investigation was suggfstd l» ti- 
clinical experiences with hormonal ibm,’')' cf jm- 
megaly carried out in the last 5 years, and frjer.-) 
by Hutton and Reiss in 1942. 

Several results of this treatment coyU tot U « 
plained, notably the very quick reaction 
cral patients exhibited after the onset of tmtsrt 
with estrone and testosterone. Particuliriy souf- 
able in this connection was a patient who dowAtfi 
acute acromegaly after male climacteric chaeffl wl 
begun. His predominant pathological 
were— apart from the usual acromegalic 
—a very marked growth cf the costal cartiUgi (u 
patient could not close his coatj, and the F 5 *-J* 
the thyroid cartilage, which caused aloost 
aphonia. After the daily injections of 5? 
osterone propionate for 10 days, the P**'*®! ’ 
was almost completely normal, sod thecafuura* 
overgrowth of the ribs not only 
grossed sufficiently to enable the 
button his coat. Such rapid ,k, 

possibly be explained hy the mhibiuofl 
increased production of growth hormo.’if 

tomized animals were used, with a mc" 7 ^ 
whether the growth rcs^nse to the , 

growth hormone could be influencea ) 
hormones. . 

Some light may be thrown on Ih ^ 
hormone correlation ^ jolt 

of certain endoainological »•••* 

growth, such as the 1^3 

prepubcral castration; «hrar^ 

Uwth after sexual maturity 

siderablc amounts of sexhormon rcsth. 

the body fluids; and t*'* n .mousta « 
doling puberty, ohm J3I1,. OlW^ 

hormones start to enter the bewj . ^ cjyoc:^ 

A-ant facts are the growth of prjisdf* 

after the climacteric, S the 

acromegalic changes, --3 be L-xirf^- 

that the growth of male 
considerably by small dO'e« jVf 

The influence of «^*‘°^";:."tSri.’=e5t5. T-e 
gland has been shown m man> the rx» 

present investigation, .’ijfftikisfi''''*' 

that the sex hormones The 

growth of the ^nc m 

Lots described prove an » 

doA« on the bone growth Asu < 
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sense, as claimed by Simpson el al. in 1944 for com- 
paratively small doses, cannot be excluded. 

The daily injection of 4 mgm. of testosterone pro- 
pionate inhibits considerably the cartilaginous 
growth produced by the growth hormone on hypo- 
physectomized rats. The results suggest an inhi- 
bition of the peripheral growth by large doses of sex 
hormone. The bearing of these results on explan- 
ations of certain physiologic and pathophysiologic 
growth phenomena is discussed. 

JortM E. KiRKP.VTRrcK, Sf.D. 

Dorfman, R. L, Shipley, R. A., Schiller, S., and 
Ilorwitt, B. N.; Studies on the “Cold Test'* 
As a Method for the Assay of Adrenocortical 
Steroids. Endocrinology, 1946, 38: 163- 

The adrenalcctomized mouse will respond to 
cortical extract and to dcsoxycorticostcrone acetate 
when exposed to low environmental temperatures. 
From rather brief experiments it appears, however, 
that the mouse is not well adapted for assay pur- 
poses. The rat appears to be a more suitable animal 
m the cold test for the bioassay of urinary cortin. 
The cold test is simple, rapid, and potentially very 
sensitive. Its usefulness is marred by an erratic 
variation in sensitivity of animals from group to 
group. ^ The cause of this behavior has not oeen 
determined. Rough estimates of urinary cortin may 
be made If one dose of standard is run simultaneously 
^th several unknowns administered at two or more 
different dose levels. The accurate assay of urinary 
cortin by the method requires large numbers of 
animals and quantities of pure hormone which make 
it impractical for extended routine use. SufTicicnt 
data were obtained to show that a pooled sample of 
normal male urine contained the equivalent of 0.6 
mgm. of ir-dehydrocorticosterone per liter. 

Houssay, B. A.: The Effects of Suprarenal Insuffi- 
ciency on Pregnancy and the Offspring (AcciCn 
de la insuficiencia suprarenal durante la prenez, 
sobrela madrey el hijo). Ren. As. ined. argent., 1946, 
60; 83. 

Experiments were conducted by the author with 
the main purpose of determining the effect of supra- 
renalectomy of the adult rat on the suprarenal glands 
of the fetus. Also other observations were made. 

IVhen pregnancy was present both suprarenal 
glands were removed. Some of the rats received no 
salt whatsoever, while others were fed i per cent 
Sodium chloride solution ad libitum in addition to 
a stated diet. 

Forty-four rats were observed and divided into a 
number of groups for different types of studies. The 
white tats used always possessed microscopic acces- 
sory glands which were not visible to the naked eye 
became quite large after suprarenalectomy. 

'During the first period following the operation 
there was glandular insufficiency, although generally 
It was not fatal— the symptoms became attenuated 
and disappeared. Later on, symptoms of hyper- 
function of the accessory glands were noted. Exces- 


sive atrophy of the thymus and elevation of the 
blood pressure were among these symptoms. 

Ten of 19 pregnant rats not receiving sodium 
chloride died, whereas the majority of the rats pro- 
vided with i per cent saline solution survived. 
Second and third pregnancies after the operation 
were withstood much better, whether the rats had 
or had not been given sodium chloride because the 
accessory glands had become hypertrophied. These 
acqcssoryglands were seen in 66 per cent of the autop- 
sies done within 3 months. 

The number of offspring was normal but the off- 
spring tvere born with a weight which was signifi- 
cantly subnormal. Their mortality was quite marked 
when the adrenalectomy was recent and its principal 
cause was diminution of lactation in the mother. 
When the operation was not recent the Utter would 
live because the milk secretion increased. 

The average weight of the suprarenal glands in 
the offspring of the adrenalectomized rats was in- 
creased. This could be attributed to more pro- 
duction of adrenotropin in the maternal pituitary 
gland or to stimulation of the fetal pituitary gland, 
or of the suprarenal glands. Although there was an 
increase in the weight of the glands in the average of 
all the groups the difference from the control group 
was not statistically significant,’ however, if the 
weight of the glands was calculated on the basis of 
the body rveight the difference was a significant one. 

When adrenotropin was injected into the mother 
her suprarenal glands hypertrophied, but those of 
the fetus in utero did not. This may have been due 
to the fact that adrenotropin does not pass through 
the placenta or that the suprarenal glands of the 
fetus are not very sensitive. 

Desoxycorticosterone injected into pregnant rats 
prolonged gestation with subsequent excessive 
growth of the fetuses and difficulty in parturition. 
The adrenal glands of the offspring were not atro- 
phied. F. F. Remv, M.D. 

SORGICAL PATHOLOGY AND DIAGNOSIS 

Young, J. S.. Crulckshank, A. H., and Martin. 
W. J.; An Experimental Study of the Healing of 
Wounds, with Special Reference to the Action 
of Heart Extract Powder (Doljanski). J. Paik. 
Bad., Lond., 2946, 58: 63. 

Four essential principles have been adduced by 
Doljanski and his colleagues to explain the alleged 
remarkable efficacy of heart extract powder in the 
healing of normal wounds in rats', as well as of 
indolent wounds in man. 

1. “Ehetracts of certain adult organs— heart, 
smooth muscle, and brain— activate the growth of 
fibroblast colonies in vitro to a greater extent than 
embryonic extract of the same concentration." 

2. Substances which promote the growth of fibro- 
blasts in vitro also promote the growth of fibroblasts 
and other cells in vivo, as in a healing wound. 

3. Heart extract powder is anaphylactogenic in 
man. 
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4. Heart extract powder possibly functions as a 
“wound hormone," i.e., its effect on wound healing 
is not local, but of a general nature. 

The progress of healing in 462 experimental 
wounds in rabbits and guinea pigs>was followed by 
the authors. Heart extract powder (adult sheep 
heart) and embryo extract powder (whole sheep em- 
bryo) applied directly to the surface of healthy 
wounds were found to retard the healing process. 

There is no direct correlation between growth pro- 
moting activity in vitro and in vivo in so far as the 
healing of healthy wounds can be accepted as a 
criterion. Heart extract powder exercisra no general 
or constitutional effect on the rate of healing of 
healthy wounds; it was not found to be anaphylacto- 
genic in the experiments done; and it does not in- 
fluence either the onset or the progress of infection. 

Applied directly to the surface of a wound, heart 
extract powder evokes a nonspecific foreign-body 
gianl-ccll teaclion, similar to that evoked by two azo 
dyes— Scharlach R and Sudan Ill—which »vere 
used as stimulants to the healing of indolent wounds. 

SAiruEL Kabk, M.D. 

EXPERIMENTAL SURGERY 

Blalock, A>: The Effects of an Artificial Ductus 
Arteriosus on Etperimentfll C>-anotls and 
Anoxemia. Areh. Surj., 1946, 52: 247. 

Studies were performed on don in an effort to 
determine whether the creation of an artificial duc- 


tus arteriosus would be helpful b the Ueitact d 
pulmonary stenosis or atresia in patients. Alfec-s 
to produce the desired degree of pulmonary suSi 
in dogs which would simulate coaditioM b fc 
human being were unsuccessful. 

The author made the observation tlial tie reaert’ 
of lobes of one or both lungs and the aaistoaisisci 
the severed proximal ends of the pulaoBW)' muy 
and vein were the most satisfactory procedura to 
reproduce conditions of oxygen unsaturation, sisj- 
fating those which were found in patients with pul- 
monary stenosis. 

Six animals withstood the operative proerfara 
necessary’ to create arterial oxygen unsaturitiaiui 
accomplish a successful simulation of ductus 
sus. In 2 of the animals, only a slight incrtise is 
arterial oxygen saturation occurred folioriri ii( 
making of an artificial ductus, but in the 4 oihrn 
there was a significant elevation of arterial on p 
saturation. This increase was due to the passage «(t 
greater quantity of blood which was cot fully en- 
genated through the pulmonary capillaries. 

Although the especiroentally produced coijtos 
was different from that seen in patients withu 
tetralogy of Fallot, these studies streDgttew t)i« 
impression that an increase in puImonao'WopoBJf 
by the creation of an artificial ductus irtencsu! u 
beneficial in situations of diainjshtd puliaa'aff 
blood flow and improper oxygenation as seea n 
tients with pulmonary stenosis or stresu. 

David ILlW.MP 
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SUBTOTAL ESOPHAGECTOMY WITH HIGH INTRA- 
THORACIC ESOPHAGOGASTRIC ANASTOMOSIS IN 
THE TREATMENT OF EXTENSIVE CICATRI- 
CIAL OBLITERATION OF THE ESOPHAGUS 

RICHARD H. SWEET, M.D., F.A.C.S., Boston, Massachusetts 


T he majority of patients who have 
suffered extensive chemical burns of 
the esophagus have usually been de- 
pendent upon repeated dilatations by 
bouginage or ultimately upon gastrostomy 
feeding to overcome the obstruction which 
inevitably follows healing by cicatri2ation. 
'Hie inconvenience and suffering which attend 
the application of these methods make these 
unfortunate patients eager for any marc satis- 
factory substitute. One method of solving the 
problem in the intractable case has been the 
construction of an external subcutaneous arti- 
ficial esophagus by one of the various plastic 
procedures. The recent wave of inter^t in 
this type of operation is partly the result of the 
work of Yudin, who reported 80 cases of 
cicatricial stricture of the esophagus treated 
by what he refers to as the “Roux-Hcrzen’^ 
type of esophagoplasty, performed usually in 
several stages, involving the temporary utili- 
zation of a gastrostomy. In Yudin’s hands the 
results appear to have been satisfactory from 
the standpoint of low operative mortality and 
'lUimate function. 

, There can be no doubt, however, that this 
a formidable procedure. Furthermore, the 
patient is left with a distinctly abnormal re- 
lation of the parts of the upper gastrointestinal 
tract. The jejunum is attached, usually by a 


lateral anastomosis, to the cervical portion of 
the esophagus, often a rather long distance 
above the highest level of stricture. The 
stomach is completely by-passed and becomes 
therefore nothing more than a secretory ap- 
pendage of the alimentary canal, emptying by 
way of the duodenum and proximal end of 
jejunum into the lower portion of the jejunal 
segment which has been used for the csopha- 
gojejunal anastomosis. Although this arrange- 
ment is undoubtedly compatible with the 
maintenance of a normal state of nutrition, it 
would seem to be desirable to avoid it if 
possible. 

Experience gained in the resection of carci- 
noma located in the mid-thoracic region has 
demonstrated that the stomach can be mobil- 
ized to such an extent that a very high intra- 
thoracic esophagogastric anastomosis can be 
performed (r, 2). By applying this principle 
to cases in which the growth lay at higher and 
higher levels in the esophagus, it has finallj' 
been established that a safe and functionally 
satisfactory anastomosis can be performed at 
the highest level within the thorax, actually 
behind the jugular notch of the sternum (Fig. 
i). The application of this knowledge in the 
treatment of cicatricial obliteration of the- 
esophagus is the subject of this preliminary 
report- 
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TECHNICAL CONSIDERATIONS 

1. Necessity Jor esophagectomy. In order to 
obtain the complete mobilization of the stom- 
ach required to bring its fundus to the apex of 
the thorax where the anastomosis is to be per- 
formed, it is necessary to sever the stomach 
from the esophagus at the level of the cardia. 
It then becomes necessary to remove the 
esophagus, unless the theoretical possibility of 
reimplanting the distal end of the esophagus 
at a lower level in the stomach is entertained. 
A further reason for removing the esophagus 
is that an end-to-side anastomosis between the 
esophagus and the fundus of the stomach is 
easier to perform and better functionally than 
a side-to-side anastomosis between these two 
organs at that level in the chest. 

2. Preservation oj blood supply. (A) The 
preservation of an adequate blo^ supply to 
the level of anastomosis is easily accomplished 
in the esophagus provided that the level of 
division is high enough to reach the esophageal 
branch of the inferior thyroid artery. Di- 
vision of the esophagus at a high level is of 
such importance that one should never be 
tempted to cut it at a lower point even If con- 
siderable length is available. The danger of 
sloughing of the end is too great. 

(B) The maintenance of blood supply on the 
gastric side is dependent upon the integrity of 
the anastomotic intercommunicating vessels 
within the wall of the stomach itself. In order 
to free the stomach so as to relocate it %vith the 
fundus in the apex of the thorax, all the at- 
tachments excepting those in the region of the 
pylorus and the pyloric portion of the antrum 
must be divided. This involves the division 
of the left gastric artery, the vasa brevia, and 
the left gastroepiploic artery as well as the 
smaller anastomotic communications near the 
cardia irom the inferior phrenic, suprarenal, 
and pericardiophrenic vessels, and the ma- 
jority of the vessels in the gastrocolic liga- 
ment. In order to preserve the arcade of ves- 
sels on the lesser curvature side, the left gas- 
tric artery must be divided close to its origin 
from the celiac axis in order to maintain the 
communication between its ascending and de- 
scending branches. In freeing the stomach 
from its attachments by the gastrolienal and 
gastrocolic ligaments to the spleen and colon, 


care must be exerted to avoid injury to the 
anastomotic communications of the gastro- 
epiploic vessels. 

After the extensive mobilization of the 
stomach has been completed, the only source 
of blood supply which remains is that which 
comes by way of the right gastric and right 
gastroepiploic arteries. The distribution of 
blood to the fundus, where the anastomosis is 
to be, depends upon the integrity of the ar- 
cades along the curvatures; but the intn- 
mural communicating branches of these 
vessels are of equal importance. It is neces- 
sary, therefore, in handling the stomach dur- 
ing the course of the operation, to exert ewr}' 
effort to avoid trauma to its wall and to the 
vessels within It. Forceps and damps should 
not be applied, and great care must be exerted 
to avoid tearing a vessel which might produce 
a hematoma in the gastric wall. 

j. Avoidance of stricture at the site oj ar.csts- 
mosis. A circular opening in the stomach waU 
is made so as to avoid the angles at each 
of a linear incision. Of greater importance is 
the necessity for obtaining prompt and accu- 
rate healing of the layers of the anastomosis, 
especially the mucosa. AH unnecesswy trauma 
to these edges must be awided. To a^m- 
pHsh this I strongly advise against (a) the u« 
of crushing clamps on either side of t"® , 

mosis, (b) the use of the cautery or a chem^ 
caustic, such as carbolic add, in cutbn? a 
the esophagus or stomach, and w) the u= 
continuous sutures which of necessity^ • 
constrict the edges and produce necrosis 
tissue which they embrace. . » 

4. Details of dissection. The amount^' 
dissection required m performing ® ^ P jj 

gectomy in a case of cicatncia 
much less than is necessary m cas 
noma. In the former, nothing mor 
removal of the esophagus from ju . 

upper limit of the lesion to the car^ 

In the latter, provision pos; 

division of the esophagus at S jjj 

sible distance above the uppe . 

growth. In the stricture whereas m 

the lymph nodes can ^ ^-hich caa 

the carcinoma group all the narticahi*!’ 

be reached should be 
those around the lower thoracic p 
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Fig. I. Diagram to show the amount of dissection necessary in order to remove the 
entire thoracic portion of the esophagus and to free the stomach sufficiently to perform 
a high intrathoradc esophagogastric anastomosis at the apez of the chest View from 
the left side (Case 3). Inset shows the principal blood vessels of the stomach which 
must be divided during the process of freeing the stomach: these are the majority 
of the omental branches of the gastroepiploics, the left gastroepiploic, the vasa bre- 
via, and the left gastric vessels. After oivision of the cardia, where a few descending 
branches of the lower esophageal vessels are to be severed, the only blood supply which 
remains comes by way 01 the right gastric and right gastroepiploic arteries. 


esophagus and the two important groups of 
nodes which are found below the diaphragm 

( u - .',’1 ^ 

in spite of these facts, the actual mobiliza- 
tJop of the esophagus in a case of cicatricial 
stricture resulting from a chemical burn is 
always more difficult than it is in the average 
case of carcinoma. In the latter, the only 
difficulty which is encountered occurs at the 
site of the growth. In the stricture cases, how- 
ever, the damaged segment is always densely 
adherent, making it difficult or impossible to 
and good planes of cleavage for the purpose of 
dissection. This appears to be the result of an 
wtensive periesophagitis resulting from the 
burn. It is difficult also, probably as a result 
of the characteristics of the injury, to discover 
the exact upper limit of the scarred portion in 
the esophagus itself, so that after cutting into 
abnormal tissues at first it is sometimes 
’^^oessary to choose a higher level for the site 
of division. 


DESCIUPTION OF THE OPERATION 

The operative procedure which has been 
used in the treatment of these casesjs essenti- 
ally the same as that which has been applied 
in the management of cases of carcinoma of 
the midportion of the thoracic esophagus 
(1,2,3). A brief outline follows: 

1. Intratracheal ether oxygen anesthesia is 
used. 

2. The patient is placed on his right side; 
the left arm is held forward with the hand in 
front of the face. 

3. Intravenous infusion of saline and trans- 
fusions of whole blood arc given through a 
hand or forearm vein. 

4. The incision is made over the eighth rib 
on the left side with its posterior portion 
curved upward between the scapula and the 
spine. The eighth rib is resected. If the stric- 
ture begins at a high level (as in Case 3), it is 
necessary to dividconeorraore ribs posteriorly, 
the number depending partly on the upper 
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Fig. 2. Diagram to show the start of the anastomosis (as 
in Case 3). Tne esophagus has been dissected completely 
from the mediastinum and pulled up from behind the aortic 
arch. A circular incision is shown nigh on the anterior as- 
pect of the fundus; a circular piece of gastric wall ts to be 
removed at that point for the end-to-side esophagogastric 
anastomosis. The site of transsection of the esophagus for 
the anastomosis is indicated. Note that the duodenum has 
been drawn to the left and upward by the displacement of 
the stomach into the chest; the pylorus then comes to lie 
just below the ^aphragm. 

carcinoma group. Patients who have stric- 
tures from chemical burns are more likely, 
however, to be much younger than those who 
suffer from carcinoma and their recovery is 
therefore somewhat more prompt and less 
complicated. 

REPORTS OF CASES 

Three patients who had suffered cicatricial 
obliteration of a large portion of the esophagus 
as a result of chemical burns were treated by 
radical esophagectomy. In 2 of these the 
upper limit of the lesion was low enough to 
make it possible to perform the anastomosis a 
short distance below the arch of the aorta. In 
the third, the proximal extent of the obstructed 
area was so high that the anastomosis when 
completed lay behind the level of the jugular 
notch. In this case a subtotal esophagectomy 
was performed. That such a high level of 
mtrathoracic esophagogastric anastomosis is 



Fig. 5. Diagram to show the anatomical relations of the 
viscera after the completion of the anastomosis (as in Case 
3). The anastomosis lies opposite the jugular natch. The 
stomach is in front of and somewhat lateral to the aortic 
arch. It lies behind the hilum of the left lung and against 
the vertebral column and descending aorta. The diaphragm 
has been sutured around the stomach just proximal to the 
pylorus. The remainder of the diaphragmatic incision has 
b^n closed. The stomach has been fixed in the chest by 
means of interrupted sutures of fine silk to the parietal 
pleura 

possible will be appreciated by considering the 
fact that the apex of the thoracic cavity rises 
several centimeters above the level of the first 
rib. Thus a high anastomosis, which on first 
thought might appear to be in the neck, is 
actually within the thorax at its highest 
portion. 

Case i. F. J., MGH 323121, male, aged 18 years, 
was admitted to the Baker Slemorial Hospital on 
December 12, 1943, because of difTicuIty in swallow- 
ing, present since an early age. The exact nature of 
the injurious substance which this child swallow’ed 
was never discovered, but the characteristics of the 
injury to his esophagus were in every respect con- 
sistent with the ingestion of a solution of lye or some 
other corrosive substance. Dilatation of the esopha- 
gus had been performed on three separate occasions 
with temporary improvement, but each time he had 
again gradually become unable to swallow anything 
except liquids. He had lost 18 pounds in the 2 weeks 
immediately before he was seen. 

Physical examination showed a tall, thin, mal- 
nourished, underdeveloped boy with a moderate 



432 





■ ‘^'^'fiCOioov 




l»«»IBiSS- 

The rt theVh^’'^'^^ '^cisinn ^^Pha «*ere tfie uoner^ In ihi 


The rt '■nc/s/,t?^-^'o'nosf, 7 ‘“^opha ^rra. xxhercthr'’ »/>e w nV^'" 

^‘^oss ofciL '‘e/n T>,. /f‘c/on,‘en 


;; f "v-iiiL t; S! :i^,is 

' «3^ f * t/iK- *’ «ot Vo, ® "'^s ri>»t/j ^‘^wforro,! ' -”’*^'>5 ©/ a Apan-s;/ia-_ 

"’' S i;‘r“"erc;Srw waS' s”''"'™* ”' ' ’* 

"'"' "e4 ''"'^encrf ““'® "f He „J‘„l'' Phn^^ ‘"'■‘el.n ”P'”"' HreeeJ ■'< 
and »i, ^JPlfVa tiT ”of /jccrx.^rf 

- ^^l^nii:thchn.luxcfpf 


SWEET: SUBTOTAL ESOPHAGECTOMY 


423 


stomach high in the chest. It was necessary, 
however, to divide the branch of the left gastric 
artery which extends toward the cardia. When this 
was done the fundus could be pulled up to the 
level of the aortic arch. A high esophagogastric 
anastomosis was then carried out, three laj'ers of su- 
tures being used. When completed the anastomosis 
lay above the inferior pulmonary vein at the level of 
the left main bronchus. The stomach was suspended 
in its new position by means of a row of sutures be- 
tween it and the pleura along the side of the verte- 
bral column. 

The cut edge of the pulmonary ligament was su- 
tured to the stomach. The diaphragm was then su- 
tured around it so as to prevent herniation of other 
viscera and the remaining divided portion of the 
diaphragm was sutured to itself. The point at which 
the diaphragm was brought around the stomach 
was in the region of the antrum, not more than 4 
inches proximal to the pylorus which had been pulled 
upward. 

On pathological examination of the specimen a 
diagnosis of nonspecific ulceration and stricture for- 
mation was made. 

The postoperative course was completely un- 
eventful. Sulfadiazine, started on the day prior to 
operation, was omitted on the fifth postoperative day 
and he was discharged from the hospital in excellent 
condition on January 7, i7 days following operation. 
Roentgen examination showed a well functioning 
anastomosis Just below the aortic arch. 

The patient has reported for follow-up examina- 
tions at intervals since operation. He has no dis- 
comfort on swallowing. He has gained weight. He is 
active and leads a perfectly normal life. He ex- 
periences no dyspnea and no subjective symptoms 
which might be associated with the presence of his 
stomach in the chest except that sometimes after a 
large meal he has an awareness of his heartbeat. 

Case 2. R. C., MGH 453847, male, aged 5 years, 
was admitted to the Massachusetts Genera! Hospital 
on August 28, 1944. In March of 1944 he had eaten 
some ice cream which had fallen into paint cleaner 
containing lye. He received burns about the mouth 
and tongue and was quite ill and unable to take food 
by mouth for a while. Subsequent to this he had 
been unable to eat anything except semisolid food. 
Roentgen examination in June had revealed a 
stricture of the esophagus and bouginage was car- 
ried out at weekly intervals during July and August. 
He was apparently well otherwise. He had a good 
appetite and ate well, but regurgitated almost 
everything he ate. 

Physical examination showed a small, slender, 
male child in no distress. Nothing abnormal was 
found. Blood pressure 90/65. 

Roentgen examination showed a stricture of the 
lower esophagus 10 centimeters in length. The upper 
margins were funnel-shaped. No definite ulceration 
was seen. The stomach was markedly dilated and 
there was delayed emptying, the cause of which was 
not determined. 
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Fig. 6. Case 2. I’reoperative roentgenogram obtained 
afterjngestion of barium, showing the stricture in the low er 
third of the esophagus. The proximal portion is dilated. 

Laboratory investigation revealed a nonprotein 
nitrogen of 23.0 milligrams per cent, protein 6.4 
milligrams per cent, and chloride 104.0 meg/r. 
The white blood count was 9600, photo, hemoglobin 
15 grams, red and white blood cells normal, plate- 
lets normal. 

.After a period of preoperative preparation in- 
cluding the administration of sulfadiazine and a 
transfusion, a transthoracic partial esophagectomy 
with esophagogastric anastomosis was performed on 
September g, 1944 The chest was opened by means 
of an intercostal incision between the eighth and 
ninth ribs. In order to obtain better exposure the 
eight, seventh, and sixth ribs were divided posteri- 
orly. The lower esophagus from the cardia upward 
for about inches was apparently normal. From 
this point up to the level of the left main bronchus 
there was a hard thickened area which was very ad- 
herent by chronic inflammatory adhesions to the 
surrounding mediastinal structures. Above this, for 
a distance of an inch and a half below the aorticarch, 
the esophagus appeared normal. 

After freeing the esophagus sufficiently to make 
resection possible, the diaphragm was opened. The 
phrenicnervewascrushed. Thestomach, which was 
large, was freed by dividing the left gastroepiploic 
vessels and the vasa brevia. There were some in- 
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F>g- 9 - Case 3. Preoperative roentgenogram after in- 
gestion of barium. The upper level of the stricture is at 
the jugular notch. The entire thoracic portion of the esoph- 
8^8 is involved in extensive cicatrization and cicatricial 
obliteration. Note the shadow at a higher level in the neck 
thought at first to be barium within a diverticulum, but 
later proved to be the result of obstruction produced by a 
cicatricial web at that level. 

which she could feed herself, but she was unable 
even to swallow her saliva and was kept awake at 
night by continual cough caused by this difficulty. 

At the time of first examination, in July, 1944* she 
had been extremely thin, but in the interval between 
then and the present admission she had gained some 
•S to 20 pounds. Physical examination was negative 
ercept for the presence of a scar of empyema drain- 
age, performed in 1942, and an epigastric vertical 
icar with a 0.5 centimeter gastrostomy opening in 
excellent condition. Blood pressure was 108/94. 

_ Roentgen examination revealed complete obstruc- 
tion of the esophagus beginning at the level of the 
jugular notch where there was a funnel-shaped 
padual narrowing. Below this point only a trace of 
barium could be seen to pass through. There was a 
shadow at the junction of the hypopharynx with the 
e'-ophagus which was thought to indicate the pres- 
ence of a pulsion diverticulum. 

Laboratory studies showed a nonprotein nitrogen 
23 milligrams per cent, total protein 7.3 milli- 
grams per cent, and a chloride of 94 milligrams per 
cent. The white blood count was 7200 and the Tail- 



Fig. 10. Case 3 Roentgenogram outlining the stomach 
after completion of the second operation. The anasto- 
mosis lies at the level of the jugular notch. 

quist hemoglobin 80 per cent. The urine was 
negative. 

A transthoracic esophagectomy with a high esoph- 
agogastric anastomosis was performed on October 
16. The left side of the chest was opened and the 
eighth rib was resected. In order to gain adequate 
exposure for a subtotal esophagectomy, it was neces- 
sary to divide the seventh, sixth, fifth, and fourth 
ribs posteriorly. The mediastinal pleura was then 
incised and the esophagus was exposed. It was sur- 
rounded everywhere by a dense layer of thick 
fibrous tissue. This fibrous tissue, which prevented 
the development of planes of cleavage in which a dis- 
section could be carried out, was thicker in some 
places than in others. It was particularly dense and 
difficult to dissect just below and behind the aortic 
arch. At this level, after a long and painstaking 
dissection from both above and below the arch, it 
was finally discovered that the esophagus had nar- 
rowed down to an extremely small circumference, 
having almost no evidence of a lumen at this level. 
Because it was so difficult to free it from the bronchus 
and lower end of the trachea at this point, the esoph- 
agus was finally cut from below and above the arch, 
a small portion being left attached. In this case the 
thoracic duct was inadvertently cut across, but it 
was recognized anti each enti was tied. 
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The other two have gained in weight. In no case 
is the patient aware, so far as subjective sen- 
sations are concerned, that the stomach lies 
within the chest. The hrst patient, a rather 
high strung individual, occasionally experi- 
ences attacks of palpitation, usually as a result 
of excessive exertion soon after eating. He has 
been able however, to engage in competitive 
games and athletic exercises at school. All 
three patients are apparently perfectly well 
and free from physical handicaps. 

SUMMARY AND CONCLUSIONS 
The advantages of esophagectomy followed 
by the performance of an esophagogastric 
anastomosis are obvious and important. First, 
the procedure can usually be carried out in 
one stage. This not only diminishes the 
amount of discomfort and annoyance to the 
patient, but it should also shorten the period 
of hospitalization. In the second place, there 
is less interference with the normal relation of 
the parts of the upper alimentary tract to each 


other. The food is delivered directly into the 
stomach instead of into the jejunum. Thus 
the amount of food which can be taken at one 
time is more nearly normal. From the sub- 
jective standpoint the patient is more com- 
fortable and psychologically has the feeling 
that he has been restored functionally at 
least to a normal state. In cases of intractable 
stricture of the esophagus resulting from 
chemical burns, therefore, an esophagectomy 
followed by a high intrathoracic esophago- 
gastric anastomosis is superior anatomically, 
physiologically, and psychologically to any 
form of external esophagoplasty as a method 
of restoring the functional continuity of the 
upper alimentary canal. 
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SUPPURATIVE CHOLANGITIS COMPLICATING 
SIDETRACKING OPERATIONS 
OF THE BILIARY TRACT 


JERRY ZASLOW, M.D., and VIRGIL S. COUNSELLER. M.D.. F.A.C.S., Rochester. Minnesota 


AS a result of obstructive lesions of the 
/\ extrahepatic bile ducts, it often be- 
/ \ comes necessary to perform various 
types of sidetracking operations in 
order to divert the biliary stream. While this 
usually proves to be a safe and efficient pro- 
cedure, serious complications due directly to 
the operation sometimes occur. By far the 
most hazardous complication is suppuration 
in the biliary tract. 

REVIEW OF THE LITERATURE 
In 1882 Winiwarter performed the first side- 
tracking operation for obstructive jaundice in 
man, anastomosing the gall bladder and colon 
in seven stages over a 17 month period. Six 
years later, Oddi reported on his use of chole- 
cystogastrostomy in dogs, noting that it was 
safer than cholecystenterostomy, since Harley 
and Gaston had 6 deaths in 7 cases in which 
the latter operation was done on dogs. The 
same year Riedel reported the first chole- 
dochoduodenostomy in man, and 2 years later 
Slayo-Robson (34) the first cholecystcnteros- 
tomy, but in both cases the patients died. The 
first successful choledochoduodenoslomy and 
cholecystogastrostomy in man were performed 
by Sprengel in 1891 and Wickhoff and Angel- 
berger in 1893, respectively. 

In general the experimental evidence points 
to the fact that ascending infection in the bile 
ducts occurs in almost all cases in which direct 
cholecystogastrostomy or cbolecyslenteros- 
tomy is performed in dogs. Usually the sever- 
ity of the infection is greatest when the colon is 
used and least when the duodenum or stom- 
ach is used (3, 12, 20, 22 , 23, 47). By destroy- 
ing all lymphatics communicating between the 
gall bladder and the liver in dogs, Lehman 
showed that the infection was due to regurgi- 
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tation from the gastrointestinal tract and nol 
necessarily to spread via the lymphatics 
Gentile alone presented experimental endenct 
to show that hepatitis or cholangitis does not 
complicate cholecystogastrostomy in dogi 
while Weinberg, Wallin, and Binger noted the 
absence of this complication in monkeys- 
The clinical evidence is not so conclusive. 
Michaux was one of the first to report a case 
of cholangitis following cholecystoduodenos- 
tomy. The inflammation developed 4 
after operation, and the patient died i month 
later. Kausch reported 2 cases in which 
cholecystojejunostomy was done for caici- 
noma of the pancreas and in which suppura- 
tive cholangitis developed 9 months and 4 
months later, respectively. Wangensteen 
scribed in detail i case in which cholan^w 
developed 8 months after operation. Rower 
reported 6 cases in which he performed si e- 
tracking operations. In 2 of these 

which he did cholecystoduodenostomy, 

patients did well, but of 4 patients w 0 

derwent cholecystogastrostomy, 2 die , 
days, and the other 74 days after op 
In both cases chills, fever, and Pundice 
veloped. Mason and Baker reporte 
due to abscesses of the liver 2 
cholecystogastrostomy had been 0 • 
son and Johnson noted ..“astros- 

tion was a complication of cholec) » 

tomy or cholecystoduodenostomy M 

enough to prevent their nd.scnmmaUU^ 
Brunschwig (5) and Whipple Pues- 

cholangitisaftercholecystojeju 

tow, writing on spontaneous of 

refuted the belief^ that the jeferabSe 

internal fistula relieved symp 
to the biliary tree. In chills ar-I 

he gave data, all but 4 Pjt e jaundice- 
fev^r, and all but i had iicduct 

In the I case without jaundice the c> 
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was obliterated by inflammatory fibrosis, thus 
protecting the biliary tract from regurgitation 
of intestinal contents with resulting cholangitis. 
Colp recently reported that in a of 5 cases in 
which he performed hepaticoduodenostomy, 
chills and fever developed. In i case he did a 
Billroth II procedure to divert the gastric 
stream but symptoms continued. 

In contrast to the foregoing unfavorable 
rlsum^, Mayo-Robson (35) expressed the 
belief that cholccystenterostomy is a safe pro- 
cedure, basing his conclusions on 64 cases. 
White expressed a similar opinion for cholc- 
cystogastrostomy after his 3 patients did well 
Babcock reported an additional 130 such 
operations, without evidence of postoperative 
ascending cholangitis. Moynihan cited 39 of 
his own cases and did not mention the compli- 
cation. Steel went so far as to state that the 
gall bladder resists infection from the bow'el 
He expressed a preference for cholelithotomy 
followed by cholecystogastrostomy rather than 
cholecystectomy in cases of cholelithiasis. 
Judd and Parker, in discussing palliative pro- 
cedures for carcinoma of the pancreas, stated, 
“It is expected that infection will result from 
direct extension or by the pcriductile lymphat- 
ics ; this would not be likely to occur witliin the 
life expectancy period.” Yet, in the same 
report, they stated that 2 of 62 patients 
who underwent operations for stenosis of 
the bile ducts and i of 9 patients on whom 
operation was performed for carcinoma of the 
bile ducts had chills, fever, and jaundice in the 


postoperative period. Oppenheimer and his 
co-workers had no cases of cholangitis in their 
34 cases of cholecystogastrostomy. Bardele- 
ben, Kehr» and Bernhard also expressed the 
opinion that cholangitis is no serious objection 
to cholccystenterostomy, and Lehner stated 
his belief that cholangitis, even when it does 
develop, is not a serious complication, since it 
is only temporary. 

Recently, a patient who had suppurative 
cholangitis shortly after direct cholecysto- 
gastrostomy had been performed for obstruc- 
tive jaundice, came under our care. 

REPORT OP CASE 

A while man, 64 years of age, was admitted to the 
Mayo Clinic on March 51, 1045, with a history of ab- 
dominal pain for i year and jaundice for 6 months. 
The past history revealed only persistent glycosuria 
for 8 years. The present symptoms had started in 
July, 1944, with vague distress in the upper part of 
the abdomen, not related to meals and rather per- 
sistent. There were associated mild anorexia and 
some loss of weight. The patient stated that at that 
time he had been put on a special diet and given 40 
units of piotamine-zinc insulin and 20 units of regu- 
lar insulin parentcrally daily, since his physician had 
felt that his diabetes was responsible for the symp- 
toms. In September, 1944, icterus, light stools, dark 
urine and intermittent vomiting developed. The 
jaundice cleared somewhat over the following weeks. 
As the result of roentgenologicstudics a nonfunction- 
ing gall bladder and a normal stomach had been re- 
ported. However, the symptoms continued, be- 
coming worse 2 weeks before the patient came to the • 
clinic. In addition, intermittent diarrhea developed. 

Physical examination on admission to the clinic 
revealed severe icterus, an enlarged, tender liver, and 
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a palpable gall blarifk-r. The temperature, pulse, and 
respirations uere normal. I'Ik* essential laboratory 
Imdings arc includc<{ in Table I On the basis of 
roentgenologic examination considerable dilatation 
of the stomach and iirst portion of the duodenum 
and a duodenal deformity in (he region of the 
ampulla of Vatcr suggesting a ncoplasm.not primary 
in the duodenum, were reported. 

Operation was jicrfonncd on .\pfil 6, *045. A mass 
involving the head of the pancreas and the medial 
wall of the duodenum was found. This was produc- 
ing obstruction of both the duodenum and the biliary 
tract. The liver was enlarged, very firm, and deep 
green. The gall bladder and the common duct were 
dilated considerably. There was some a'cites. Pos- 
terior gastroenterostomy and direct cholec>'5togas- 
trostomy were performed. The bile was clear and 
green Five grams of sulfanilamide were left in the 
upper part of the abdomen. 

The postoperative course is shown in Figure i. 
The temperature was normal until the eleventh day, 
when it rose to qq.6 degrees — roo degrees F. and re- 
mained at this level for 5 days. The patient ex- 
perienced a ctiill on the fifteenth day and the temper- 
ature rose to 100.4 degrees F. However, it promptly 
returned to normal. It rose again to 99.4 degrees F. 
on the seventeenth day for a single reading but soon 
returned to normal and remained normal or sub- 
normal until death which occurred on the twenty- 
lldrd day 

On the fifth day edema of the legs and feet, at- 
tributed to hypoproteinemia, developed. Conw- 
quently, the patient was placed on a high protein 


diet supplemented by oral 5,i 

grams of amigen (an enzymatic . .1. 

casein), daily. There was some 
edema. On the eighth day there drziaseeof W _ 
stained ascitic fiuld from the mcisioa^ ?♦ -vnulLi 
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heal «e31 as a result of the 
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fell that the increaiing jaundice 
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TABLE II.— FREQUENCY OF CHILLS AND FEVER 
IN 209 CASES OF SIDETRACKING OPERA- 
TIONS FOR IIALIGNANT OBSTRUCTION OF 
THE BILIARY TRACT (1937-I943) 


Operation 

Cbllls and fe- 
ver before 
operation 

ClTiUi and f«- 
verbeforetnd 

after 

operation* 

Cbins and le- 
ver alter 
operation 

Cholecystogastrostomy 

10 

0 

s» 

Ctolecystoduodenostomy 

» 


0 

ChoIecystojejuBOStomy 

0 

0 


Cboledochosasttostotny 

0 


© 

Ctoledochoduodeoostemy 

4 



Cboledoctojej'flBOSloTny 

1 

0 

© 

Totals 

16 

» 

M 


•Tbtse tJksts icdudtS Mtiong the in prtttding column. 


The true nature of things was not fully ap- 
preciated before the death of the patient. It 
was felt that there was cither a stenosis of the 
anastomosis between the gall bladder and the 
stomach or a metastasis in the hilus of the 
liver producing further obstruction of the 
biliary tract. The relatively normal post- 
operative temperature, the only slightly ele- 
vated neutrophil leucocyte count and the ab- 
sence of more than only a single mild chill all 
argued against suppuration. Tliat the infec- 
tion developed following the operation is 
supported by the finding of clear bOe in a 
dilated, although otherwise normal biliary 
tract at the time of operation, whereas at 
necropsy not only was the tract dilated but 
the walls were thickened and the lumen was 
filled with thick creamy pus. It is well to re- 
call that the anastomoses were patent. While 
in^ most cases of stricture of anastomoses of 
this type^cJwlangiiis does develop, the forma- 
tion of stricture is not necessary for the de- 
velopment of cholangitis. In a significant 
percentage of cases in which necropsy was done 
following death at variable times after side- 
tracking operations, cholangitis of greater or 
less degree was present without an obstruction. 

While it may appear that the absence of 
chills, fever, and increasing jaundice in the 
postoperative period would argue against in- 
flammation in the biliary tree, this is not 
^^^^ssarily true. Walters and Snell stated 
that “the^ gravity of the symptoms is not al- 
ways an index of the degree of suppuration, 
and in many cases extensive purulent infection 


TABLE III.— RESULTS OF 209 SIDETRACKING 
OPERATIONS FOR MALIGNANT OBSTRUCTION 
OP THE BILIARY TRACT (1937-I943) 


Operation 

1 Cbifls and fever 1 
before operation I 

No dulls 
or {ever 
before 
operation, 

Chills and 
fever after 
operation 
only, 
percent* 

Total 
cases ' 

Cured by 
operation, 
per cent 

Cboiccystogaatrostomy i 

to 1 

100 

X39 i 

9 

Cboleeystoduodenostomy 


0 

XI 

© 

CWccyttojejuDostomy 1 



tx 

8 

Cboirdocbogn s t ros tony 



X 

© 

Choledocbodnodenoattimy 

4 

1 ” 

1 »0 

■ 3 

Cboledochojejunostomy 

X 

10 © 

I 

0 

All opetatjons 

1 x6 

1 SS 

XOJ 

7 


*PrrcenUgcof cairs io eacli group in which there were 00 chills aod 
fever before oper* lion. 


of the biliary passages may develop with only 
minor systemic manifestations. This is es- 
pecially true of the cholangitis which may 
develop in association with stone or stricture. 
It has been observed many times that actual 
suppuration in the bile passages may occur 
without fever.” 

This fact may well explain the discrepancy 
between the experimental evidence of almost 
constant suppuration and the clinical reports 
by many physicians of the absence of any in- 
fection. In experimental work all the animals 
arc subjected to careful postmortem study and 
no cases of cholangitis are overlooked, whereas 
only a very small number of human beings are 
ever so studied. Only at the operating table 
or at necropsy can a definite diagnosis be 
established. It is very likely that in many 
cases that follow a course similar to the one 
presented here, or in which at first the patient' 
appears to do well after sidetracking opera- 
tions for malignant obstruction of the biliary 
tract and then progressive jaundice attributed 
to hepatic metastasis develops, there is in 
reality suppurative cholangitis, never recog- 
nized because necropsy is not performed after 
death. In view of this, all figures for the 
incidence of cholangitis must be looked on as 
lower limits of the actual incidence. 

INCIDENCE OF CHOLANGITIS 

Following the case reported here, it was de- 
rided to attempt to determine, as accurately 
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TABLE IV,— FREQUENCY OF CHILLS AND FEVER 
IN EIGlITY-'nVO CASES OF SmETRACKINO 
OPERATIONS FOR BENIGN OBSTRUCTION OF 
THE BILIARY TRACT (1937-1938) 


jChllls^nd fe-j 


'CIul!i tad it- 
vcr after 
ereratMii 


Cboledocbo'lu»JeDOs(om]' 


Qioleeytlotcutrottamy 


CbalKyitodjodenMtoTny 


Cbolcdocbogattroitonir 


Choleeyttojejufloilomy 


IfepiticoduodetiMtoniy 


IlepatKo^trattoniy 


irepaticoiejun ostomy 


rc iscluded amony (he c 


n (h< pmedioc eoliui 


as possible, the incidence of cholangitis de- 
veloping after sidetracking operations for 
malignant obstruction of the biliary tract. It 
was also fell that we might determine how 
often chills and fever associated with malig- 
nant obstruction of the common bile duct were 
relieved by such procedures. The only way, 
short of operation or postmortem c.xamination, 
that wc know by which cholangitis after side- 
tracking operations can be suspected is on the 
basis of the symptoms of chills and fever, with 
or without associated jaundice, Icucocytosis 
and increased sedimentation rale. The pres- 
ence of chills and fever associated with jaun- 
dice or biliary colic before operation is also 
presumptive evidence of cholangitis. Wc, 
therefore, used chills and fever as specified as 
the criterion by which we diagnosed cholangi- 
tis, when wc were certain that the symptoms 
were not due to any other factors. All such 
cases in which operation was performed dur- 
ing the years 1937 to 1943, inclusive, were 
chosen. There were 209 such cases. In addi- 
tion, a series of cases of benign lesions, iluring 
1937 and 19.38, was investigated to compare 
the results. There were 82 such cases. The 
findings arc summarised in Tables II to V, 
inclusive. 

It is noted from an analysis of these figures 
that 88 per cent of these patients w’ho had 
preoperative chills and fever associated with 
malignant obstruction of the bile ducts were 


TABLE V.— RESULTS OF EICnTY-TWO SIDE- 
TRACKING OPERATIONS FOR BENIGN OB- 
STRUCTION OF THE BILIARY TRACT (1937- 

1938) 


Optrttion 

Cbilb andifvtr 
before operiu'oB 

N'a^cUl 

eperitoo 

pernsl* 

Totil 

Cured by 
opereuoo. 

CboledachaHuodcoMtAmy 

16 

rr 

3» 

31 

CbolwyiletulTosIooiy 

3 

j] 

9 


Oiol«oilixluo<leaoitaffly 

1 

too 



Coeloiochonitrmtunr 

a 

too 






i 


IIf{utj»Jj»lrno>tomr 


a 

3 

rs 

]trl>allc<4Utrt4tumy 

1 

l»0 

1 

too 


i 



59 

AllawtiUan* 

*» 


_!T 



•Pfrcmli/y ef la eicb roup la wbicb there 
fcirte fcirlort opcntioB. 


cured of these symptoms, wherew 7 
of those who, before operation, bad not ma 
symptoms suggesting cholangitis mamleste 
such symptoms at variable ® 
tion. In oddiiion, in 14 cases 
vcloped following, or as a mull cj 
procedure, and in only s cases tn u.nic 
and fever had been present preopera ucy 
these symptoms continue 
similar obscrx-alion is made when dealing s th 
the benign strictures of of 

per cent of paUents(t 7 *5) beino 
their symptoms by operation ^ toms 
(18 of 57) manifesting these as ^con- 

after operation. mali'^n^nt 

sidcrably higher than that jpeewncy 

group. However, the average ^ 

of the malignant group was very s 
ter of months), Sy lhab 

group was much longer. Is 1 . ^ igjjons 

Ll the patients who ^ad 
lived longer, the figure would the pa- 

This may be surmiscil, since 
tients in the benign group 
chills and fever did not do so uni 
cases, years had elapsed. pa- 

It is also observed ^ sympt'’"’’ 

tients in the malignant KJ P , jg. Hoff- 
after operation as t,othV°“P®' 

ever, only 2 patients fell mto botn g 
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other words, 14 patients were cured of their 
symptoms and 14 others did not have these 
symptoms until after operation. Unless the 
figures arc broken down in this manner, this 
fact is not recognized. The usual observation 
is merely that cholangitis is present just as 
often before, as after operation. The most 
significant observation, then, is missed. 

It is rather difficult to explain why the 
same operation should relieve symptoms In 
some cases and produce them in others. This 
may be due to the fact that the patient who 
has cholangitis associated with obstruction 
has acquired some resistance to infection, and 
when the obstruction is overcome and internal 
drainage is established, resolution takes place. 
On the other hand, the patient who has not 
had previous cholangitis suddenly has his 
dilated biliary tract exposed to intestinal 
bacteria, in the absence of any previous im- 
munization, Rapid suppuration in such a 
biliary system follows. This explanation of 
regurgitation as the cause for postoperative 
cholangitis is more likely than stricture for- 
mation alone, since there is no reason why 
strictures shoulddevclop more often in patients 
without cholangitis before operation than in 
those who have cholangitis before operation. 

The conclusion that we draw from our anal- 
ysis of the figures is that if there were means of 
preventing such postoperative complications 
from developing, the value of sidetracking 
procedures would be enhanced manyfold. 
This is even more true for the benign group, 
in which the patients are often young, the 
operative mortality rate is not prohibitive, 
and the patients do live for a reasonable time 
after operation. 

PREVENTION OP POSTOPERATIVE CHOLANGITIS 

Attempts to prevent cholangitis from de- 
veloping after anastomotic operations be- 
tween the biliary tract and the intestine or the 
stomach are not new. In iv® 4 » Monprofit 
suggested the performance of cholecystenteros- 
tomy in the form of a Roux procedure, divid- 
ing a loop of jejunum, using the distal 
segment for the anastomosis and tlicn con- 
necting the proximal to the distal loop further 
down as an end-to-sidc procedure. \Vhipple(43) 
also used this operation, and in one such case 


in which the patient died 6 months later, no 
cholangitis was found at necropsy. Eliot 
expressed the opinion that tlic use of chole- 
cystogastrostomy rather than cholccystentcr- 
ostomy would reduce the incidence of 
cholangitis. However, Mason was the first to 
report anastomosing the gall bladder to the 
stomach in such a manner that the former 
tunneled its way through the wall of the 
stomach before it reached the gastric lumen. 
In this way gastric peristalsis would obliterate 
the lumen of the gall bladder and thus pre- 
vent regurgitation of gastric contents. Roeder, 
BeBakey and Ochsner, Glassman, Zollinger, 
and McCaughan and Purcell reported favor- 
ably on various modifications of the Mason 
procedure. Although the operations were 
done on only a few patients, these authors 
noted the absence of cholangitis in large 
numbers of dogs on which this operation was 
performed, while the incidence of cholangitis 
was high in dogs on which direct chole- 
cystogastrostomy was performed. 

In 1941, Hunt and Whipple (43) suggested us- 
ing the common bile duct rather than the gall 
bladder, and anastomosing it to the jejunum. 
In their opinion the common duct would be 
more resistant to infection since the pressure 
within it was greater than in the gall bladder. 
In 1943, Brunschwig, reporting a one stage 
pancreatoduodenectomy, performed just such 
a choledochojcjunostomy, protecting the bili- 
ary passages still more by anastomosing the 
afferent and efferent jejunal loops in order to 
divert the intestinal stream. Orr recently 
emphasized another principle in performing 
pancreatoduodenectomy: . . . location of the 
anastomosis between the gall tract and pan- 
creasand the jejunum proximal to the gastro- 
jejunostomy to prevent infection of the gall 
tract and pancreas." Combining several of 
the methods mentioned previously, Cole and 
Reynolds stressed the fact that choledocho- 
enterostomy should be done, and placed first 
in the line of anastomosis. They mentioned 2 
cases in which chills and fever stopped when 
they interrupted, by a Roux procedure, the 
loop of jejunum which allowed reflux of food 
through a vitallium tube. They also suggested 
partly folding in the wall of the loop of jeju- 
num anastomosed to the biliary tree in such a 
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manner as to make valves to direct the flow of 
contents away from the anastomosis of the 
biliary tract to the jejunum. 

All of the procedures mentioned are con- 
cerned with preventing regurgitation of in- 
testinal contents, the feeling being that 
cholangitis developing after the sidetracking 
operations more commonly performed is often 
due to direct regurgitation, rather than sec- 
ondary to stricture of the anastomosis. As 
previously mentioned, necropsy does reveal a 
rather high incidence of cholangitis after the 
usual sidetracking operations in the absence of 
stricture. 

As yet, not enough cases have been reported 
to help us to come to any definite conclusion 
as to the value of any of the procedures men- 
tioned previously. Surely, the operations as 
usually done are far from satisfactory. 

CONCLUSIONS 

1. Severe suppurative cholangitis may be 
present in the absence of marked constitu- 
tional or local symptoms. 

2. Any patient who has mild systemic 
symptoms in the immediate postoperative 
period after biliary-gastrointestinal anasto- 
mosis should be suspected of having suppura- 
tive cholangitis, in the absence of other 
disease to explain these signs and symptoms. 
This is especially true if there is associated 
progressively deepening jaundice. 

3. Most patients who have cholangitis as- 
sociated with obstructive jaundice arc re- 
lieved of their symptoms after sidetracking 
operation but an appreciable number of pa- 
tients who previously did not have chills or 
fever have these symptoms after such opera- 
tion. These circumstances are very likely 
often the result of regurgitation of intestinal 
contents. 

4. Surgical procedures designed to prevent 
and relieve cholangitis following sidetracking 
operations for obstructive jaundice are de- 
scribed. The authors quoted reporting these 
operations stress the prevention of regurgita- 
tion of gastrointestinal contents and minimize 
the r61e of stricture formation in the develop- 
ment of postoperative cholangitis. 
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THE SURGICAL SIGNIFICANCE OF 
AORTIC ARCH ANOMALIES 

ROBERT E. GROSS, M.D., F.A.C.S., and PAUL F. WARE, M.D., Boston, Massachusetts 


I N spite of the complex changes which 
occur in the fetal vascular network, it is 
a remarkable provision of nature that 
such constancy is attained for man in the 
development of the normal aortic arch and 
its important branches. It is not surprising 
that this intricate maturation is occasionally 
disturbed and some sort of a local malforma- 
tion is evolved. For more than 200 years 
medical literature has contained reports of 
aberrations in development of the arch or of 
the arteries leading from it. Most of the 
earlier observations were made by anatomists 
or pathologists, but within the last two dec- 
ades there have been frequent attempts to 
correlate the complaints or the clinical find- 
ings in patients with the pathological anato- 
my which is later detected at the autopsy 
table. More recently the roentgenologist has 
provided techniques for recognition of many 
of these malformations in the living subject. 
It now becomes incumbent upon the surgeon 
to provide methods of operative relief when- 
ever this might be required and when it ap- 
pears feasible. 

In the following presentation there has been 
no effort to discuss, or even mention, all of 
the anatomical variations which have been 
observed in the aortic arch and its major 
vessels. Instead, we have selected only the 
more common abnormalities which seem to 
have some possibility of surgical correction 
or which have been already improved by the 
operative procedures which are listed. Our 
studies in this field have been stimulated and 
advanced by the intelligent guidance of con- 
freres, particularly by Dr. Sidney Farber and 
his aides in the pathological laboratory and 
by Dr. E. B. D. Neuhauser in the department 
of roentgenology. 

In a consideration of the congenital mal- 
formations of the aortic arch, it is well to 
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begin with some sort of a classification. The 
following has been used as a working basis; 
we are cognizant of its defects and omissions, 
but have employed it because it affords a 
logical grouping from which our discussion 
can start. 

CLASSIFICATION OP AORTIC ARCH ANOMALIES 

1. Right aortic arch 

A. Situs inversus viscerum 

B. Right aortic arch without inversion 

1. Anterior type— arch is anterior to the 

trachea. Descending aorta is right- 
sided. 

2. Posterior type— arch passes to the left 

behind the esophagus. Descending 
aorta courses to the right of normal left 
side position. 

a. Right aortic arch in which the left 
subclavian artery arises last from the 
arch and crosses behind the esophagus 
(Fig. 1) 

b. Right aortic arch in whiqh no vessel 
arising from the arch crosses the mid- 
line posterior to the esophagus. A 
vessel may pass in front of the trachea 
(Fig. 2 ) 

c. Right aortic arch with a persistent left 
aortic diverticulum giving origin to the 
left subclavian artery and ligamentum 
arteriosum (Fig. 3) 

2. Double aortic arch 

A. One aortic limb obliterated 

B. Both aortic limbs patent (Fig. 4) 

3. Anomalous right subclavian artery. Arises from 
the left side of a normal aortic arch and crosses 
the midline, compressing the esophagus (Fig. 5) 

4. Patent ductus arteriosus (Fig. 6) 

5. Coarctation of the aorta (Fig. 7) 

RIGHT AORTIC ARCH 

A right aortic arch represents a persistence 
of the right 4th branchial artery— instead of 
the left one* which normally forms the fully 
developed arch in man. In this malformation, 
the aorta arises in a more or less normal way 
from the left ventricle and then it courses 
posteriorly over the right main bronchus. 
From here it extends in front of the trachea 
(in the rare “anterior type”) and then con- 
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tinues downward behind the lung root as a has an origin low down on the bad side of 
right-sided aorta. In the more common the arch. Furthermore, the left comraoe 
“posterior type” the arch passes to the left carotid artery is apt to originate to the ti"ht 
behind the esophagus and the descending side of the midline and to course over the 
aorta continues downward— not on the right anterior surface of the tradiea. 
side— but in a position somewhat to the right In group sb, and as shown in Figure j, the 
of its normal position. arch lies transversely behind the esophagus 

Great variations can be found in the origins and no other vessel courses in back of the 
and the courses of the vessels which come esophagus. The left common carotid artery 
from a right aortic arch. We do not care to can cross in front of the trachea and compress 
describe all of these, for fear of introducing it. Frequently, the left common carotid 
too much confusing data. The classification artery and the left subclavian artery arise 
which has been adopted for right aortic from a left innominate artery (a minor image 
arch cases is by no means inclusive; it is of a normal arch and vessels). The pulmonary- 
intended to present only the more common artery, by virtue of its attachment through 
malformations. the ligamentum arteriosum (or a patent 

A . Situs inverstis vicerutn. I'hese cases ductus arteriosus) to the posteriorly displaced 
are possibly improperly classified under the aortic arch, is pulled backward and pushes 
term of “right aortic arch” since they merely on the trachea. 

represent a side-for-side reversal of the heart In group 2c, a general arrangement 
and its vessels. In conjunction with this may disposition of vessels can be found as indicated 

be a situs inversus of the abdominal organs, in Figure 3. The important feature here » a 
but it is more common to have the reversal so-called “aortic diverticulum”— of >’anable 
limited to the heart and aorta. This type of size— which is an outpocketing of the distal 
anomaly usually presents no symptoms. part of the arch and which gi'-es p 

B. Right aortic arch without inversion. left subclavian artery and to the ductus 

1. The anterior type. The ascending aorta arteriosus (or the ligamentum artenosum). 

rises to the right over the right main bronchus, The various types of right aortic area rn J 

the second portion lies in front of the trachea, give little or no symptoms and they 

and the descending part passes downward to quently of only academic ^ 

the right of the midline. Such an anomaly is found 8 right aortic arches in 

rare and is encountered primarily in associa- copies of the chest for other 

tion with transposition of the great vessels. no case were there symptoms refera e 

2. The posterior type. In all of these cases anomalous arch. f.- these 

the aorta extends posteriorly to the right of a variety of complaints to come r 

the trachea and esophagus, and then to the regional malformations— as is 
left behind the esophagus, continuing down- many reports including thwe 0 
ward in a place which is a little to the right Sprague elal, Spencer and , ’j ^ijoby 
of the normal alignment. This posterior type Metzger and Ostrum, Faberf 0 •» ^ 
may be subdivided into three general groups, the patient described .3 cv'anosu. 

as summarized in the classification. In each may be dysphagia, stndor,d> p ^^^^^^^ 
of these three divisions there are certain hoarseness,cough>painmt e W 
features in the way of esophageal or tracheal vague sensations in the arms. 

compression which probably can be re<»g' pathologic specimens an that 

nized by roentgenologic studies in a living such as Figures r, 2, an 3’. arch 

patient. symptoms may be derne 

In group 2a, and as depicted in Figure 1, a behind the esophagus, or in f^nt 

major portion of the arch lies behind the which cross behind t ^ j^pjtic dh-erb'cij' 
esophagus, but in addition, the posterior wall of the trachea, from a artery' which ^ 
of the esophagus above this is indented PV:™ „_Anjenttothcarch. 

obliquely by the left subclavian artery which held posteriorly by 
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Fig. I. Right aortic arch, with left subclaviaa artery 
arising last from the arch and crossing behind the esopha- 
gus. L.C.C.A., left common carotid artery; LS.A., left 
subclavian artery; R.C.CA., right common carotid artery; 
right subclavian artery. 

Fig. 3. Right aortic arch, with no vessel from the arch 
cros^ng behjod the esophagus. Left common carotid 
artery compressing front of trachea. Pulmonary artery 
drawn tightly against the trachea by the ductus arteriosus. 
Case z, a baby who died from the effects of esophageal and 
tracheal obstruction. £,.C.C.A., left common carotid 


artery; L.Sji., left subclavian artery; P.DA., patent 
ductus arteriosus; R.C.C^., right common carotid 
artery; /f..S.i 4 ., right subclavian artery. 

Fig. 3. Right aortic arch with persistent left aortic 
diverticulum giving rise to the left subclavian artery and 
the llgameotum arteriosura. Frequently the aortic diver- 
ticulum is longer than is indicated here. A .D., aortic diver- 
ticulum; L.A., ligamentum arteriosum; L.C.C.A., left 
common carotid artery; L.S.A., left subclavian arterv; 
R.C.Cu 4 ., right common carotid artery; R.S.A., right suo- 
clavian artery. 


As far as surgical therapy is concerned, 
none has ever been attempted that we are 
aware of. It is permissible to surmise that 
relief could be afforded in some instances 
when the symptoms are severe enough to 
warrant such an undertaking. Clearly, many 
of the local vascular conditions cannot be 
changed, but at least three possibilities arc 
worthy of consideration. Arteries (such as a 
subclavian or common carotid) which im- 
pinge on the esophagus or on the trachea 
could be divided or displaced in such a way 
that this pressure is relieved. An aortic 
diverticulum, if it is very long, could be re- 
moved (and the first part of the left sub- 
clavian artery sacrificed); in this way com- 
pression of the esophagus could be diminished. 
A ligamentum arteriosum (or a patent ductus 
arteriosus) could be divided and thus allow 
the pulmonary artery to fall forward and 
away from the trachea. 

Case z. M, O’D., a 4 month old baby, entered the 
hospital because of difficulty in breathing and feed- 
ing since birth. Mucus frequently collected in the 
throat and gave rise to severe bouts of coughing, but 
the infant never became cyanotic. Excessive mucus 


and coughing were more troublesome when the child 
was lying on her back. When she was jiicked up, or 
her position was changed, these difficulties improved 
somewhat. Since birth, there had been hesitation in 
swallowing, and this had become more marked in 
the month preceding hospitalization. If urged to 
take more than z or 2 ounces she invariably vomited 
part or all of the previously ingested feeding. 
Physical e.xamination revealed a poorly developed 
but fairly well nourished baby. When she was dis- 
turbed, the respirations became quite noisy and there 
was an inspiratory crow. Roentgenographic exami- 
nation of the chest revealed some peribronchitis. 
With a swallow of barium in the esophagus, a filling 
defect could be seen on its posterior wall at the level 
of the 3rd or 4th thoracic vertebra. The trachea was 
narrowed just above the carina. 

The child regurgitated most of the milk which was 
offered; gavaging was unsuccessful. Because of the 
precarious state of health, a gastrostomy was per- 
formed for feeding purposes. Evidence of pulmo- 
nary infection increased and, on the fifth postoper- 
ative day the baby died. 

Postmortem examination was confined to the 
chest. There were present a diffuse, severe broncho- 
pneumonia and early bilateral empyemas. The fora- 
men ovale was still patent. The aortic arch and its 
respective vessels were found as indicated in Figure 
2. There was thus a vascular ring around the esopha- 
gus and trachea, formed by the aortic arch behind, 
the ductus arteriosus on the left, and by the pul- 
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monary artery in front. In addition the left 

=rio?Sce“o?S. Ka"'t'LnrS? S 


DOUBLE AORTIC ARCH 

“a.'' abnormality 

m which the ascending aorta splits into two 
limbs-which encompass the esophagus and 
trachea, or only the trachea-and then join 
to form the descending aorta. In normal 
development, only the left fourth branchial 
arch persists to form the definitive arterial 
systein according to Congdon. If the right 
and left branches both remain, a double arch 
IS established. (A bifid aortic arch is the 
norma arrangement in reptiles.) Such ab- 
normalities m man may be divided into two 
groups, the first being less common than the 
second: 

A. Partially obliterated double aortic arch 
One limb-usually the anterior (left) one- 
is rpresented only by a vestigial remnant or 
cord. The other trunk is patent and func- 
tional. 

•D P< 3 tent double aortic arch. 

aoth limbs are open and each carries some 
blood to the descending aorta (Fig. 4a). The 
two trunks may be of the same size but they 
arc apt to be unequal. Lockhart studied one 
specimen in which the right and left arches 
were equal in caliber-a very rare finding. 
Blincoe el al. collected 12 cases of double 
aortic arch, in 9 of which the sizes of the 
respective branches were noted as follows: 
in 3 cases, the left arch was 15 per cent smaller 
than the right; in 3 cases, the left arch was 
50 per cent smaller than the right; and in 3 
cases, the left arch was quite small, but ^vas 
still patent. The division of the aortic arch 
into two channels implies that these surround 
some mediastinal structures. Jlalacarne, 
Sagorskij, and Welch described enclosure of 
the trachea alone, but in all other obser\'ations 
both the esophagus and trachea have been 
encircled. 

It is evident that the confinement of the 
esophagus and trachea between the two limbs 


of a split aortic arch has the potentialities fa, 
tuterference with function of ?hese t™ 1*° 
TOether or not symptoms develop depends 

thth^ “P.™ of available Lm 

I™'® betTOU the two vessels. II 
sufficient space is present there will be little 
or no compression of the esophagus and 
trachea—and the individual can live to an 
advanced age without symptoms, as is ex- 
emplified by the patient of Curnow and others. 
Ji, however, the space between the aortic 
k small, the esophagus and trachea can 
both be constricted so that serious complaints 
--or even fatality — result therefrom. If com- 
plications appear, they are apt to very do so 
in early life, usually in infancy. Wolmanmade 
an excellent study of 7 cases— all infants 
under 8 months of age— in each of which 
there was dysphagia and stridor beginning 
in the neonatal period, and in each there was 
death from a pulmonary infection. To these 
patients with symptoms can be added our j, 
both of whom were treated surgically. The 
first of these has been reported elsewhere 
(i3)> the second is included herewith as 
Case 2. 

^ Wolman has very well described the clinical 
picture which is presented by these infants, 
and our experiences closely corroborate his 
observations. Dysphagiaandespeciallystridor 
occur shortly after birth and persist. These 
may be mild or they may be severe and con- 
tinue until death supervenes or surgical relief 
is instituted. The respirations are noisy and 
wheezing; they may even haw a crowing 
quality. Suprasternal and intercostal retrac- 
tion is common. The child is subject to spells 
of harsh, nonproductive coughing. The cry 
is hoarse. The respiratory rate is often ele- 
vated. During the act of deglutition, stridor 
is accentuated and cyanosis sometimes ap- 
pears. Feedings require much time and pa- 
tience, since swallowing is dela>’ed and 
baby must rest at frequent intemis to im- 
prove the breathing. The 
general development may be reasonably g > 
but these patients are qu>te .subject to 
superimposed respiratory 
this latter factor whi(i accounts fo 
the fatalities. Presumably, the racheal OTU 
press!ou-and possibly the spiU-owr from 
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Fig. 4. a, left, Double aortic arch. The ascending aorta divides into two 
limbs which subsequently join and form the descending aorta. The esoph- 
agus and trachea are compressed (Case s). b. Method of surgical treat- 
ment which was employed. The ligamentum arteriosum ha? been divided to 
allow the pulmonary artery to fall forward. The anterior (left) limb of the 
double arch has been severed between the origins of the left common ca- 
rotid artery and the left subclavian artery. The left common carotid artery 
is then tacked to the back of the sternum to keep it oil the trachea, fut., 
innominate artery; LA., ligamentum arteriosum; L.C.C.A., left common 
carotid artery; I-S A., left subclavian artery; S., sternum. 


the esophagus— initiate repeated bouts of 
tracheobronchitis and pneumonia. 

Fortunately, the diagnosis of this condition 
can be readily made during life by roentgeno- 
logic means. Wc arc indebted to Dr. E. B. D. 
Neuhauser for detection of the anomaly in 
our 2 patients while they were still in a 
reasonably satisfactory physical condition 
and could be brought to operative treatment. 
If the condition is suspected, a swallow of 
barium and appropriate observations in the 
lateral and anterior-posterior views will 
quickly indicate whether there is a compres- 
sion defect on the posterior esophageal wall. 
If thisisfound, films of appropriate densitywll 
outline the trachea (because of its air content) 
and any narrowing can be observed. If the 
trachea cannot be seen by this simple method, 
instillation of lipiodol or the use of a lipiodol 
spray will permit its visualization. 

Surgical therapy for this abnormality does 
not appear to be very difficult. The posterior 
(right) aortic limb cannot be removed from 
behind the esophagus, since it is usually the 
larger of the two channels. However, by 
dividing some part of the anterior (left) limb, 
the vascular ring can be broken, the pressure 
on the trachea can be diminished, and the 
esophagus can be allowed to displace for^’ard 


to some degree. In our first case (13) this was 
the only procedure which was carried out. 
It provided a marked alleviation of respira- 
tory difficulties, but it did not abolish them. 
The residual symptoms were thought to be 
due to the stretching of the left common caro- 
tid artery across the upper part of the trachea 
like a bowstring. To obviate this factor in 
our second case, the anterior aortic limb was 
divided (Fig. 4b) and then the left common 
carotid artery was held forward (off the tra- 
chea) by tacking it to the back of the sternum 
with a few stitches. This additional step has 
proved to be worth while because the baby has 
been completely relieved. (In some cases it 
might be possible to divide the anterior limb 
between its source and the origin of the left 
common carotid artery, and in this way the 
left common carotid artery would be made to 
lie alongside the trachea instead of stretch- 
ing across in front of it. Such a division was 
not done in our two cases because the distal 
pact of this limb seemed to be too small to sup- 
ply adequately the left subclavian artery and 
the left common carotid artery. In short, the 
size of the various parts of the limb must de- 
termine where it will be cut.) 

Case 2. C.A.G., a 5 month old baby, entered the 
hospital in June, 1945, because of stridor, cough. 
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fever, and respiratory infection of 2 weeks’ duration. 
The child was cyanotic and in marked distress. Hie 
breathing was noisy and rapid; there was mark^ 
intercostal retraction. She was placed in a steam 
roorn and was given oxygen, penicillin, and sulfa- 
diazine. For 2 days her condition was critical enough 
to require various stimulants, but following this she 
gradually improved and was discharged on the 19th 
day. 

Following hospitalization, the baby was in fair 
condition for several weeks and then again devel- 
oped a cough and noisy respirations, but was 
afebrile. Because of progressive anorexia and weight 
loss, hospitalization was again advised m August. 
Auscultation revealed rhonchi over both lung fields. 
The breathing was noisy and stertorous. Roent- 
genographic studies showed indentation of the 
esophagus from behind (at the level of the 3rd dorsal 
vertebra) and an anterior compression of the tra- 
chea at the same level. 

At operation, an anterior exposure through the 
left pleural cavity permitted dissection of the 
superior mediastinum so that the arrangement of 
the vessels could be accurately ascertained (Fig. 4a). 
Because of the size of various portions of the anterior 
(left) limb of the double arch, it seemed best to 
divide it between the origins of the left subclavian 
artery and the left common carotid artery. This 
latter vessel then seemed to stretch across the an- 
terior surface of the trachea at a higher level^ and to 
avoid all such pressure the artery was now lifted off 
of the trachea and held forward by suturing its 
adventitia with several silk stitches to the peri- 
osteum on the back of the sternum. During the 
first part of the operation the child’s respiratory 
movements were labored, greatly accentuated, ir- 
regular, and noisy— a fact which greatly enhanced 
the anesthetist’s difficulties. However, when the 
indicated operative steps were completed, the res- 

F iirations were quiet and entirely normal. The left 
ung was re-expanded and the chest was closed. 

Following operation the residual respiratory in- 
fection rapidly responded to treatment and the 
child was discharged on the 12th day. Since that 
time the baby has been normal in every way. She 
swallows without hesitation and has had no stridor 
or other respiratory symptoms at anj' lime. There 
has been a rapid gain in weight and the parents are 
delighted with the operative result. 

ANOMALOUS RIOill SUBCLAVIAN ARTERY 
One of the commonest anomalies of the 
aortic arch is that in which the right sub- 
clavian artery arises from the left side of the 
arch and then courses upwanl and to tlic right 
to reach its normal e.xit from the thoracic cage 
(Fig. 5a). This artery may run behind the 
esophagus, between the esophagus and tra- 
chea, or in front of the trachea. Holzapfel 
made an extensive study of this anomaly and 


found the artery to lie: behind the esophagus 
in 107 cases, between the esophagus and tra- 
chea in 20 cases, in front of the trachea b 6 
cases. The vessel usually crosses the midibe 
of the body at the level of the third dorsal 
vertebra. Holzapfel and others have com- 
mented upon the frequency with which an 
aneurysmal dilatation is found in the first 
part of the artery— just as it comes oil the 
aortic arch. The appearance of a subclix-ian 
abnormality is reported to range from 4 cases 
per thousand dissections (Quain) to 16 pet 
thousand postmortem examinations (Gold- 
bloom). Holzapfel attributes the first authen- 
tic case report to Hunauld in 1735. In 17W 
Bay/ord made a precise and fascinating d^ 
scription of a woman who was known to have 
marked difficulty in swallowing for many 
years and who at autopsy was proved to haiT 
esophageal compression from this malforma- 
tion. It was he who gave the name of ip- 
phagia lusoria to this condition-meaning 
thereby that the dysphagia was^ due to s 
Uisns naturae (a trick or deception of ra* 


ture). . . . 

This anomalous vessel may not giw rise t 
any symptoms— Indeed it 
the vast majority of cases. It hw bMp iff* 
fluently described as an incidental finding m 
dissection room subjects, or in ^ 

examinations of elderly IndmduaJs w ^ 
parently did not have any alteration 0 
esophageal function. }ioK recently, itj^ 
been noticed in an incidental .j' 

roentgenologic examinations 0 ^ 

menlary tract. It is possible, , ’--d 

the vessel to press upon the jg 

to disturb the swallowing s 

Kirby's patient a swallowed j jj. j 

the esophagus where the ves^ ^ 
perforation of the subcla^an of 

fatal hemorrhage. The 3 
Vellock et al. died in acute f * £ .sopha- 

because food had become this ab- 

gus at this point. in 6 pallets 

normality has been ident chnd«° 

by the rocntgcnoIoBisl. In 4 “ diffioil'y i" 
there seemed to be sufficicct 

sn-allowing. In the fift lo 

hesitancy in deglutition o 'jjnfouilr rc- 
the hospital but this «s spouta 
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Fir. 5. a, left, Anomalous right sul>clavian artery, which arises from 
the left side of the aortic arch and presses on the posterior wall of the 
esophagus (Case 3) b, Method of surgical treatment for the dysphagia 
The subclavian artery has been divided and esophageal pressure thereby 
relieved. R.SA., right suliclavian artery. 


lieved during a few months' observation. In 
the sixth case there was persistent dysphagia 
which finally led to surgical exploration Tor 
its relief (Case 3 below). This abnormality is 
not necessarily one which will give its maxi- 
mum symptoms in early life; there arc ob- 
servations to indicate that the dysphagia may 
first become manifest, or may be aggravated, 
in later years when the regional blo^ vessels 
become more rigid or become more dilated and 
thereby press more firmly on the esophagus. 

It is now clear that the roentgenologists, 
by barium visualization of the esophagus, can 
detect this abnormality w'ith great accuracy. 
Furthermore, it has been shown that it is 
possible completely to abolish dysphagia by 
severing the artery and removing it from be- 
hind the esophagus (16). A similar pro- 
cedure could be carried out ^vhcn the artery 
passes between the trachea and esophagus. 
In short, it is probable that this surgical 
procedure can be employed for a considerable 
number of persons who have difliculCtcs— 
which might not endanger their life— but 
which are nevertheless quite disagreeable. 
We do not know of any descriptions of indi- 
viduals with respiratory distress from a sub- 
clavian Vessel which passes in front of the 
trachea. In the event of such an occurrence, 
division of the artery should be l>cneficial. 

l orlunatcly, it is possible to divide the first 
iwrtion of a subclavian artery without serious 


impairment of blood flow to the arm. This is 
true because of the collateral vessels which 
communicate with the second and third por- 
tions of the artery and with the axillary 
artery. Interruption of the subclavian artery 
in its first portion will lead to a reduced blood 
pressure and a diminished flow in the ex- 
tremity, but the remaining circulation is ad- 
equate to supply all of the important demands 
of the Hmh. 

C>is£ 3’. J.R., a .} month old infant, apparently had 
marked distress or pain while drinking his milk. 
This trouble began at about i month of age ami had 
increased in severity since that time. The child 
would be quite hungry, would suck a little, and then 
would "straighten out with pain.” After subsidence 
of this distress, a resumption of feeding would again 
bring on fretfulnc.ss and crying. There was occa- 
sional regurgitation of milk, but no projectile vomit- 
ing. At times the baby would take a full feeding, but 
usually it had to be limited to an ounce or two. It 
had bwomc necessary to give the baby 15 to 30 
small feciJings {>er day to keep up the fluid and 
caloric requirements. The mother bad to spend a 
major portion of her time in maintaining this sched- 
ule. The genera! jihysical examination was negative. 
The radial pulses were equal. Ilarium examination 
of the esophagus by Dr. K.ll.D. Neuhauser sbowed 
a filling defect on the jKwtcrior wall of the esophagus 
w'hich he believtsi to l>c characteristic of an anoma- 
lous right subebavian artery. 

Under cycloiiropaiie anesthesia, the supcri<ir 
mr<liastinum was exphirrvl through a left, tr-ins- 
{deural, anterior wound. /Vfjcr a rather easy dis- 
section, an arrangement of vessels was found as 
*THsci»e hi* f<^o tiS), 
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indicated in Figure 5a. The right subclavian artery 
was freed from its retroesophageal bed, the dissec- 
tion being kept a\Yay from the thoracic duct. The 
vessel was then doubly ligated and divided. Its 
distal end was allowed to retract to the patient's 
right— beyond the esophagus (Fig. 5b). The chest 
was closed after re-expanding the left lung. 

Following operation, the color and temperature 
of the two arms were always equal. Immediately 
after operation no right radial pulsation could be 
felt, but there was a faint beat in the right axillary 
artery. The right radial pulse could be felt on the 
fifth day. Since that time it has persisted but has 
been faint. Since operation there has been no 
hesitancy in swallowing. The child has been placed 
on a four hourly feeding regimen which is quite satis- 
factory. The baby was discharged on the tenth 
postoperative day. Since hospitalization there has 
been no evidence of dysphagia. Repeat barium ex- 
amination of the esophagus shows it to be entirely 
normal. 


PATENT DUCTUS ARTERIOSUS 

The ductus arteriosus is a shunt between 
the aorta and pulmonary artery. This by-pass 
is essential during fetal life, but after birth *it 
normally becomes obliterated and forms the 
Ugamentum arteriosum. If the vessel should 
remain open the health or longevity of the 
individual might not be impaired, but such 
is not the case in most instances. The per- 
sistence of this shunt carries certain definite 
hazards'. First, so much blood may be diverted 
from the peripheral circulation that the 
physical development is retarded. Second, the 
large amount of blood which is forced through 
this arteriovenous type of communication 
greatly increases the work of the heart and 
may lead to varying degrees of cardiac em- 
barrassment or failure. Third, the abnormali- 
ty may become a focus of infection, especially 
with the Streptococcus viridans organisms. 
The first hazard is one which will be manifest 
in childhood, the second and third complica- 
tions rarely appear before adult life. \Vhile 
some individuals with an open ductus may 
have a reasonable span of life and little or no 
complications from it, there is ample evidence 
to show that in a series of patients the life 
expectancy is only a little more than half of 
normal. 

In most cases a patent ductus arteriosus 
can be readily recognized. In infancy the 
physical findings may be confusing and in 
later life the presence of cardiac failure may 


alter the picture somewhat. Except for these 
circumstances, the diagnosis can be made with 
great accuracy. There is no cyanosis, dub- 
bing, or polycythemia. The murmur is one 
which should be rarely confused m'th tk 
sounds of other cardiovascular defects. It is 
continuous, has a systolic accentuation, and 
usually has a rumbling or “machinery” 
quality. It is loudest in the second or third 
interspace to the left of the sternum, but it 
may be transmitted widely in whole or in 
part. In some instances, it is accompanied by 
a thrill, which is likewise maximal in the pul- 
monary area. There are certain features 
which are absent if the shunt is a small one, 
but are present if the leak is a large one. 
These are excessive forcefulness of the heart 
beat, a lowered diastolic blood pressure, and 
an increased amplitude of cardiac contraction 
by roentgenologic observation. The electro- 
cardiograms commonly are normal; they 
never indicate a right axis preponderance, 
but occasionally they show some left axis 
deviation. In general, a patent ductus ar- 
teriosus can be recognized (or c-xcluded; by a 
few minutes of inlehigent use rf 
Laboratory and roentgenologic data may ct« 
confirmatory evidence and may be heJpfum 
ruling out other lesions, but too much reliant 
should not be placed on these accessory aid 
if the auscultatory findings are not typical or 
an open ductus. v ... 

The indications for surgery 
broadened as more experien^ is S® . . j 
the operative treatment of this con ^ 

as the mortality rate is being 
reasonable figure. For the chi physical 

individual who has retardatio , P p. 
growth, closure of the shunt jp^eral 

found effect m . subsequent 

blood flow and When there 

growth and weight of the pat stoppage 

is cardiac embarrassment 0 .. . . tbe 

of the ductus Jeak greatly dim 
work of the heart and prov superirn- 
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Fig. 6. a, left. Patent ductus arteriosus, forming a shunt be- 
tween the aorta and pulmonary artery, b. Currently employed 
method of closure of the shunt. The ductus is completely di- 
vided, so that the pulmonary and aortic ends can be individu- 
ally sutured, P.d., pulmonary artery; P.D A., patent ductus 
arteriosus. 


followed by no beneficial effects in 3 cases 
and by complete cure in the other 7. The 
technical difficulties of operation are consider- 
able if the patient is beyond 20 to 25 years of 
age and especially so if there is superimposed 
cardiac failure or infection. For this reason 
we are convinced that it is advisable to under- 
take these operations in childhood before the 
regional vessels have developed a sclerosis 
which makes the handling of them hazardous. 
In a series of 130 treated patients, varying in 
age from ii months to 47 years, there has 
been a surgical mortality in 5 instances— a 
fatality rate of 3.8 per cent. Excluding the 
adults of the series, there have been 90 opera- 
tions w'ith but one death— -a rate of i.i per 
cent. Since the risks of operation have been 
kept at this low figure in the childhood group, 
It appears to be a sound policy to advise closure 
of the ductus in all young individuals, with 
the hope of avoiding serious complications in 
later life. 

The method of closure of the ductus merits 
some discussion. Obviously, ligation of the 
vessel is the simplest procedure but it has 
drawbacks which are inherent in ligation of 
any vessel “in continuity,” In a high per- 
centage of cases, particularly in young pa- 
tients and for the smaller shunts, simple 
hgation is quite satisfactorj”, but occasionally 
It gives a disappointing result. In 43 of our 
cases ligation was employed. In about So 
per cent of these the result was perfect, in 
about 10 per cent the ligature partially 


cut through and some fistula was re-estab- 
lished, in about 10 per cent the ligature was 
not tied tightly enough to close off all of the 
shunt. This experience has led to develop- 
ment and adoption of a technique for com- 
plete division of the ductus which has now 
been carried out in 87 instances. The tech- 
nique which is currently employed is essen- 
tially that, with only slight modifications, 
which has been previously described (15). 
In these 87 cases there have been 2 surgical 
fatalities. The first occurred on the operating 
table; the patient was a 26 year old woman 
who had been in cardiac failure and who 
succumbed shortly after the ductus had been 
divided and its ends closed. The second 
death occurred 2 weeks after operation from 
a staphj'lococcus mediastinitis. Experience 
with this operation makes it obvious that all 
of the shunt is completely shut off and that 
there is no chance for its rc-establishmcnt. 
WTiile the technique may be difficult, the 
results obtained are so superior that wc have 
completely abandoned the former operation 
of ligation. 

Case 4. D. E., a 14 year old boy, had some 
dyspnea on exertion but had never had frank signs 
of cardiac failure. He had bad several prolonged 
periods when bed rest was advised. A heart murmur 
was known to be present since infancy. The boy was 
well developed and nourished. Blood pressure in 
the right arm was 116 systolic and 60 diastolic. 
There was a loud, machincr3’-likc murmur, con- 
tinuous but with s>' 5 tolic accentuation, which was 
most prominent in the pulmonarj’ area. A promi- 


444 SURGERY, GYNECOLOGY AND OBSTETRICS 


nent systolic thrill was felt in the pulmonary region. 
Roentgenographic examination showed the trans- 
verse diameter of the heart to be slightly more than 
half of the internal diameter of the chest. The en- 
largement was particularly in the left ventricle. 
There was an increased amplitude of pulsation of 
the left border of the heart. There was an en- 
gorgement of the hilar vessels of the lungs. Electro- 
cardiographic tracings were normal. ’ 

OperaUon was undertaken with cyclopropane 
anesthesia. The ductus was 7 to 8 millimeters in 
diameter and about 5 millimeters long. Four narrow 
clamps were applied to it and the vessel was severed 
between the two middle clamps. 1116 proximal 
clamp on the pulmonary end was removed to pro- 
vide a cuff which Could be sutured with a running, 
fine silk stitch. The aortic end was likewise closed. 
The remaining hemostatic clamps were removed. 
The chest was closed and the lung was fully ex- 
panded. 

There were no postoperative complications. The 
murmur has completely disappeared. The boy was 
discharged from the hospital on the nth postopera- 
tive day. In the 6 months following operation, he 
grew 2 inches and gained 15 pounds. He developed 
an interest in sports and has no limitation of actwi- 
ties. 

COARCTA.TION OF THE AORTA 

Coarctation is a narrowing or complete oc- 
clusion of the aortic pathway. It has been 
found in the abdominal and in the lower thor- 
acic portions of the aorta but in the vast 
majority of instances it is located in the distal 
segment of the aortic arch or in the upper- 
ipost part of the descending aorta, at or near 
the ductus arteriosus or its obliterated rem- 
nant, the ligamentum arteriosum. It has been 
stated to appear about once in 1500 routine 
autopsies. Two general forms have been 
described. In the infantile type there is a 
diffuse narrowing or obliteration of the distal 
part of the aortic arch so that there is an in- 
sufficient supply of blood to the left sub- 
clavian artery and possibly to the left com- 
mon carotid artery. It is usually incompatible 
with life for more than a short period. In 
the adult type the narrowing is limited to a 
short segment and appears beyond the origin 
of the left subclavian artery so that it involves 
that part of the aorta which is joined to the 
ligamentum arteriosum (or the ductus arteri- 
osus). The separation of cases into these two 
groups has no sound basis, since the under- 
lying pathological or degenerative processes 
are probably the same in both. However, the 


division does emphasize the fact that the 
“infantile” type is more extensive, is more 
prone to be associated with severe cardiac 
malformations, and leads to fatality in the 
first months of life, whereas the “adult” t)pe 
is less apt to be associated with marked 
cardiac derangements and is compatible iritli 
a much longer existence. 

The adult type of coarctation carries 2 
variable prognosis. A small number of these 
individuals have attained old age and have 
had relatively little incapacitation, but the 
majority of subjects have developed serious 
or even fatal complications. The aorta may 
rupture because of the increased stram which 
is placed upon it and because of the sclerosis 
which can appear at an early age. An aneu- 
rysm, of a localized or a dissecting nrlely, 
may originate near the obstruction. The 
vascular abnormality may become the seat 
of superimposed infection, particularly with 
the Streptococcus viridans organisms. Finally, 
the blood pressure in the upper part of Inc 
body usually becomes elevated as a compen- 
satory mechanism. It is not Mtircly dear 
whether this hypertension is a direct result 0 
a mechanical blockage m the arteralps W. 
or whether it rises from a 
pulsating) blood flow to the kidney. E W 

pressures may be tolerated for long pem* 
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some extent, but how long these beneficial 
effects will last is still problematical. Second, 
the aortic obstruction can be by-passed by 
severing the left subclavian artery at the base 
of the neck and turning it downward so that 
it can be anastomosed to the aorta below the 
obstruction. Blalock and Park have suggested 
this method, after experimentation on ani- 
mals, but its efficiency in man is doubtful 
because severance of the artery would cut 
off many important channels which invari- 
ably come from this vessel. Third, the ob- 
struction may be removed from the aorta and 
the aortic continuity re-established by anasto- 
mosis of its free ends. The feasibility of such 
a procedure was demonstrated by the ex- 
perimental work of Gross and Hufnagel (19). 
It was first performed in humans by Crafoord 
and it has been further established as a sound 
surgical procedure by our operative experience 
in s patients. 

Coarctation of the aorta can be recognized 
by quite simple means, the important factor 
being the detection of an abnormal relation- 
ship in the pressures of the arms and legs. 
Normally, the systolic blood pressure is 20 to 
40 millimeters of mercury higher in the legs 
than in the arms. Pressures of equal mag- 
nitudes in the arms and legs are suggestive 
of a mild aortic block, and lower pressures in 
the legs certainly indicate an important degree 
of obstruction in the aorta. Indeed, in most 
cases of coarctation the pressure in the legs is 
greatly reduced, and usually cannot be ob- 
tained at all with the sphygmomanometer. 
Palpation over the femoral and other major 
arteries of the legs show’s a marked diminu- 
tion in pulsation or a complete absence of 
arterial beats. Hypertension of variable de- 
gree may or may not exist in the arms. In 
children, the pressure in the arms may be 
relatively normal, but in older patients there 
is commonly a moderate or marked elevation 
of pressure in the upper part of the body. If 
collateral arterial channels have become well 
developed, and if the individual is not too fat, 
abnormal pulsations can be seen or felt over 
these accessory pathw’ays, particularly along 
the intercostal arteries, over the axillary ves- 
sels, and in the regions medial and inferior to 
the scapulae. Murmurs are extremely variable. 


and may be quite mislea'ding. Undoubtedly, 
marked narrowing of the aorta produces a 
sj'stoUc murmur which can be heard over the 
left upper portion of the precordium and over 
the back, particularly to the left of the spine. 
But if the aortic block is complete there may 
be no murmur at all. Furthermore, the pic- 
ture is often confused by the presence of 
associated cardiac defects such as a bicuspid 
aortic valve, an interventricular septal defect, 
or a patent ductus arteriosus, which give rise 
to audible sounds. Furthermore, large and 
tortuous collateral channels can initiate sys- 
tolic or even continuous murmurs. It is there- 
fore evident that a murmur per sc, cannot be 
relied upon as an important criterion in mak- 
ing the diagnosis of coarctation of the aorta. 
Roentgenologic findings are such that they 
are a valuable aid in recognition of the vas- 
cular abnormality. 

At first glance, direct surgical measures for 
excision of a constricted portion of the aorta 
would seem to be fraught with excessive 
dangers, yet this has not proved to be true in 
the limited experience which has been ac- 
cumulated to date. The experimental findings 
of several observers have shown that in normal 
dogs the temporary obstruction (by damping) 
of the upper thoracic aorta during operation 
will be follow’ed in many instances by spinal 
cord degeneration and serious paralysis of the 
hind limbs. These observations should not be 
any deterrent to operation in human beings 
who have a coarctation of the aorta; under 
these circumstances there is little or no flow’ 
of blood through this segment of the aorta, 
the collateral channels are well developed, and 
the aorta can be clamped with impunity be- 
cause this step w’ill not materially diminish 
the supply of blood to the spinal cord during 
the period of aortic clamping. Hemorrhage 
from the aortic suture line might appear to be 
an insuperable problem, but this was not so 
in either of Crafoord's 2 cases, nor in any of 
our 5 patients. It is well to emphasize that the 
performance of an extremely accurate and 
careful anastomosis of the aortic ends com- 
pletely eliminates the possibility of bleeding 
at the junction. Thrombosis at the site of 
anastomosis deserves some consideration, but 
in no instance has there been any evidence of 
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postoperative blockage of the aorta. Presum- 
ably the establishment of an intima-to-intima 

ftroi r??'' wfh the rapid flow 

through the upper aorta serves to preiint any 
clotting m this region. It has not been nec^ 
Sv th Stve these patients anticoagulants 
during the postoperative period. 

One pitfall which has appeared in these 

marked readjust- 
wiJ?n circulation 

removed from the 
vessel. By this step, an enormous vascular 
bed IS opened up in the lower part of the body 
and the heart may not be able to cope with 
this strain if it is imposed upon it too quickly. 
Inour first case, it led to an immediate fatality, 
but m all subsequent cases the clamp was 
taken off slou-ly (over a 5 to lo minute period) 
and the adjustments were thus made in the 
cardiovascular apparatus in a very satis- 
factory manner. 

The details of operative technique will not 
be discussed here. They have been presented 
fully elsewhere (17, 18, 19). 

Postoperative studies on our 4 successful 
wses, and on the 2 which were reported by 
Lrafoord and Nylin, show that there is a very 
satisfactory appearance of arterial pulsations 
m the legs and a concomitant fall of the pres- 
sure m the arms. The diminution of pressure 
m the upper part of the body does not take 
place abruptly— it occurs gradually during 


the ensuing lo days to 2 weeks. Presumably, 
the peripheral vascular bed (in the lower part 
of the body) is small before operation and 2 
period of time is necessary to dOate it and 
thereby provide a large enough system to re- 
ceive blood and relieve the congestion In the 
upper part of the body. 

Case 5. J.S., a 10 year old girl, complaiaed el 
epistaxis of years' duration. The bleediag was 
sometimes copious. There were occasional head- 
aches. Slight dyspnea appeared after light exercise. 
The child was well developed. The heart was slightly 
enlarged. There was a grade 2 systolic murmur to 
the left of the sternum, this could be heard with Jess 
intensity over the back. Blood pressures wereirtfit 
arm, 152 systolic, 80 diastolic; left arm, 170 si-slok, 

X 10 diastolic. Legs, no beats heard. No pulsations 
could be felt over the femoral artery or other arteneJ 
of the legs. By roentgenographic examination t e 
heart was somewhat full, but of a normal epntou • 
Several ribs were notched along their inien 
borders. 

Operation was performed under ,, 

anesthesia. Exposure was made through tne 
pleural cavity, posteriorly. ^ 
aortic obstruction was found (Fig. 7 ^}- « s gm 

of aorta, about 6 centimeters long was motn . 

dividing the ligamentum arteriosum, two 
arteries, and two sets of intercostal ' >jj, 
narrowed portion of the aorta was removed, ana w 
ends of the aorta were anastomosed by 
stitch which everted the ends (Fig- 
cised specimen had a lumen which was 
a millimeters in diameter. „ncomplicatfd 

The postoperative course was ""'jjAifurjl 
except for accumulation of fluid in t „ 
cavity which requir^ ihe le'-s, 

tively, good pulsations can be felt m the le. , 
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blood pressures are easily obtainable in the legs. 
The pressure in the arms gradually diminished over 
a lo day period. Hospital discharge occurred on the 
17th postoperative day. Blood pressures i month 
after operation were: right arm, 120 systolic, 80 
diastolic. Right leg 150 systolic, 90 diastolic. 

SUMMARY 

A brief r6sum6 is made of the more common 
abnormalities of the aortic arch and the large 
arteries which arise from it. Many of the 
anomalies do not give important symptoms, 
but others have considerable significance 
since they: (i) give rise to pressure on the 
esophagus and trachea; (2) impose a- burden 
on the heart because of an arteriovenous type 
of shunt; or (3) lead to severe derangements 
in the circulation because of an obstruction 
in the aortic pathway. 

In the first group of malformations under 
consideration, the esophagus or trachea (or 
both) are impinged upon by: (i) a right- 
sided aortic arch; (2) a double aortic arch; 
(3) a constricting ring of vessels (or remnants 
thereof); or (4) by an anomalous right sub- 
clavian artery. A right-sided aortic arch 
cannot be changed by surgical means, but if 
this abnormally placed structure is attached 
by a ligamentum arteriosum (or a patent 
ductus arteriosus) to the pulmonary artery 
so that this latter vessel is pulled back against 
the trachea or the left side of the esophagus- 
then division of the ligament (or the ductus) 
should give some relief. ^Vhe^ a double (or 
split) aoctic arch gives respiratory distress, 
the patient can be greatly helped by cutting 
the anterior (left) limb. When dysphagia 
lusoria occurs from a right subclavian artery 
(which originates from the left side of the 
aortic arch), the symptoms can be abolished 
by dividing the artery so that it no longer 
presses on the esophagus. 

Humans with a patent ductus arteriosus 
are subject to certain hazards, particularly 
in mid-life. The shunt can greatly increase 
the work of the heart and lead to varying de- 
grees of embarrassment or failure. Further- 
more, the open ductus is frequently the scat 
of superimposed bacterial infection. \\Tjile 
some individuals live a long and active life 
with a patent ductus arteriosus— particularly 
if it is a small one— statistics indicate that the 


average length of life is little more than half 
of the normal expectancy. Surgical closure of 
the ductus has been shown to have very 
beneficial effects on the cardiovascular appa- 
ratus. While surgery can be deferred until 
symptoms have developed, the technical 
difficulties of operation at such times is con- 
siderable. In contrast, the closure of a ductus 
at an early age can be accomplished with a 
negligible risk, and hence we recommend 
operation in childhood or young adult life 
before complications have developed. A 
widening experience in this field makes us 
feel that ligation of a ductus is usually satis- 
factory, but that complete division of the ves- 
sel is a much superior procedure because it 
insures complete interruption of the shunt 
and precludes any possibility of its re-estab- 
lishment. 

Individuals with a high degree of obstruc- 
tion in the distal part of the aortic arch or in 
the first part of the descending aorta may live 
to advanced ages with little or no difficulty, 
but most of them develop serious or even fatal 
complications in mid-life. Outstanding among 
the sequelae of coarctation of the aorta is 
hypertension which usually appears in the 
upper part of the body. With this increased 
pressure may come all of the disorders and 
dangers of the hj-pertensive state. Experi- 
mental observations show that a section of 
the upper thoracic aorta can be excised and 
that the open ends of the aorta can be satis- 
factorily joined. Such a procedure has been 
adapted to humans; a narrowed (or completely 
obstructed) segment of the aorta can be re- 
moved and the remaining ends of the aorta 
can be anastomosed. After performance of 
this operation, the hypertension is quickly 
relieved. 
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THROMBOPHLEBITIS OF THE DEEP VEINS IN 
THROMBOANGIITIS OBLITERANS 

JACOB \V. KAHN, M.D., Captain, M.C., A.U.S. 


I N spite of the fact that thromboangiitis 
obliterans is known to involve the pe- 
ripheral great veins as well as the arter- 
ies, no cases of this condition have pre- 
viously come to my attention in which deep 
thrombophlebitis was the outstanding clinical 
manifestation. This disease involves the 
arteries and veins segmentally in adjacent 
areas. Perivascular infiltration, progressing to 
fibrosis, later envelops the artery, vein, and 
accompanying nerve. Except for the occur- 
rence of superficial migratory phlebitis, the 
clinical manifestation is most frequently one 
of arterial insufficiency, rather than that of 
venous obstruction. Homans says, “So far as 
the veins are concerned, thrombosis is coex- 
tensive with that in the arteries. Actually, 
venous thrombosis is entirely overshadowed 
by the arterial disease, and so solidly fixed 
that embolism never occurs. . . . From a clin- 
ical point of view, it is only the arterial disease 
which is of consequence.” Collens states, 
“Deep venous thrombosis will occur, espe- 
cially with extensive gangrene, but may be 
unrecognized until amputation is performed; 
it can then be seen at the site of amputation.” 

At this hospital 164 patients with thrombo- 
angiitis obliterans have been studied. Many of 
these soldiers were admitted with bizarre and 
atypical histories, and the diagnosis was es- 
tablished only after investigation of the vascu- 
lar system. The following case reports of 2 
soldiers whose first manifestations of this dis- 
ease were in the nature of deep thrombo- 
phlebitis are examples. The onset was afebrile 
with no previous history of acute infection or 
trauma. 

Case i. This 36 year old soldier of Polish (non- 
Jewish) parentage gave a history of fatigue and 
intermittent claudication of the calves of both legs, 
of insidious onset, for 10 years. He bad had mild 
d>'spnea on exertion and intermittent swelling of the 
left ankle for the previous s years. On October 13, 

■ Tfom the Vascular Surgery Center, Ashford General Hospital, 
''H hue Sulphur Springs, West Virginia. 


1943, while overseas, without history of injury or 
antecedent acute illness, he suffered the onset of 
pain in the left calf and thigh accompanied by swell- 
ing from the toes to the lower thigh. There was no 
chill nor elevation of temperature. lie was put to 
bed with elevation of the limb and given sulfadia- 
zine for 8 days. On November 6 he was permitted to 
hang the leg over the side of the bed and 5 days later 
was allowed to be up. Because of prccordial pain, 
electrocardiograms were made on 3 successive weeks. 
These showed evidence pointing to myocardial in- 
farction. Because of persistent swelling of the left 
lower extremity, he was again put to bed. With rest 
the swelling subsided. The patient was thought to 
have had thrombophlebitis of the left lower leg. 

On January 7, 1944, the right lower extremity sud- 
denly became painful and edematous. Roentgeno- 
grams were made for evidence of intra-abdominal 
tumor which was suspected as the cause of the 
spread of deep phlebitis from the left to the right 
lower extremity. These were normal. On February 
7, 1944, while being studied under the fluoroscope, the 
patient suffered a sudden, severe pain in the left 
chest and later coughed up bright red blood. Roent- 
genograms the following day showed evidence of 
pulmonary infarction of the right lower lobe. He 
was put to bed for 3 weeks and when subjectively 
improved, was moved to the United States. 

Upon arrival he ‘was found to have excessive 
edema of both lower extremities from the toes to the 
inguinal regions. The heart and lungs were normal. 
On March 4, 1944, electrocardiograms again showed 
evidence pointing to an old myocardial infarct of the 
anterior wall of the heart. The following day bi- 
lateral common femoral vein ligation was performed 
under local anesthesia and segments of these veins 
were removed for study. Microscopic examination 
showed pronounced thickening of the walls, marked 
perivascular infiitration and occlusion of the lumina 
by organized thrombi. These thrombi contained 
only a few slit-like channels lined by endothelium, 
and containing blood. There was slight infiltration 
of the walls by small round cells and mononuclear 
leucocytes. Venograms showed the venous return of 
the left lower extremity to be by way of the lateral 
circumflex iliac vein. Following healing of the oper- 
ative wounds, the patient was encouraged to walk 
about and was transferred to this hospital for further 
study and treatment on April 22, 1945. 

On examination both lower extremities showed 
massive pitting edema from the toes to the groins 
(Fig. i). During dependency there was rubor of 
both plantar surfaces and toes. There was no pallor 
on elevation and both feet were normal in color in the 
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Fig I Case i. Massive pitting edema from toes to 
groins of both lower extremities. 


horizontal position. There were no trophic changes 
and no sweating. The dorsalis pedis and posterior 
tibial pulses were feeble on the left and absent on the 
right side. The left popliteal pulse was normal, the 
right feeble. The radial and brachial pulses were 
equal and normal. Dorsitlexion of the foot (Ho- 
mans’ sign) was negative bilaterally. The dorsal 
surface of both feet were^varm but both plantar 
surfaces and toes were excessively cold to touch. 


TABLE I.— CASE I. SPINAL ANESTHESIA 
VASOMOTOR TEST 
Oscillometry, 


Skin Temperatures— Degrees F. 


Hth toe 
Sth toe 


PUn 


Aaltle 

ilidlts” 

Knee 

Thigh 


Room temperature, jS'f . 



Fig. ». Case i, Skin surface temperatures b deptes 

Fahrenheit. ^ Table I. 


Oscillomtlric readings were normal at all teW 
the led lower CJtrcmity except lor sfsl'* ft" 
tion in the loot. The readings ot ft” 
showed a marked diminution at the popMea^, « 
and foot levels in contrast to the 

of the opposite side. Circumferences of both low 

extremities were symmetrically 1""™' ' 
face temperatutes 'iff' SI sym- 

trated (Fig. 2 ) of both lower , . , 1 - 

metrically and pathologically diminished 
and plantar surfaces of the feet. . surface 

Under spinal anesthesia, “to 

temperature and oscillometry a j,j„r 

plell motor and LVw m door, 

extremities was present. Smft' g Thefiod- 

as controls, prior !» > fPf sb..d 

mgs are recorded in Table 1. ^ nioderatr 

no increase in ““■'““K-tl'side b«, on the Idt 
rise in temperature on the t‘8 1 j,, aoesthrsia 

side, the oscillnmetry was “ “Jed pt deS'J* 

and the skin surface teopetatmM ^ 

F. This test showed the tJTft accoB- 

found with advance organic „ ^ iavolveme“‘ 
panied by secondary Pfj, jhe left side «’a5 
was confined to the Hoh vasospasm « 

believed to be functional since t diagnosis 

’■^,'’S?nceoln,y.c.rdialWat«i”“‘> 

°'l‘’ln“r‘„ittentd.udica.i.» 

years’ duration. 
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Fig. 3. Case a. Skin surface temperatures in degrees 
Fahrenheit. See Table II. 

3. Thrombophlebitis of the deep veins of both lower 
extremities without history of antecedent infection, 
trauma, or fever. 

4. Microscopic changes in segments of excised 
vein suggestive of thromboangiitis obliterans. 

5. Asymmetry of oscillometric readings in both 
lower extremities despite symmetrical pattern of 
venous involvement. 

6. Rubor on dependency of the toes and plantar 
surfaces of the feet. These color changes do not 
accompany the passive congestion of edema in the 
absence of arterial obstruction. 

Case 2. This 28 year old white soldier of Italian 
parentage gave a history of fatigue and increasing 
coldness of both feet and legs of i year’s duration. 
The onset was insidious and the s}'mploms pro- 
gressive. The feel were cold even in warm weather 
and frequently kept him awake during the night. 
He did very little walking because he was employed 
as a truck driver in the Army. No history of inter- 
mittent claudication was given. On March 12, 1944, 
he experienced sudden pain of knife-like character in 
the right calf when walking. This pain subsided 
promptly with rest of the limb. A few days later the 
right foot and leg became swollen and there was 
tenderness and pain in the right popliteal region and 
calf. He reported to a hospital and was treated by 
rest and elevation of the limb. A diagnosis of 
thrombophlebitis of the right popliteal vein was 
made. The pitting edema and the tenderness gradu- 
ally subsided with rest in bed. During his stay at 
this hospital a hot water bottle was applied to right 
calf. Because of anesthesia of the limb the patient 
sustained a severe burn which was followed by an in- 



Fig. 4. Case 2. Pitting edema from right toes to mid- 
thigh. Deep gangrenous ulcer 0 centimeters long and 5 
centimeters wide on anterometbal aspect of right nu'dleg. 

dolent, ncCTotic ulcer of the medial aspect of right leg. 
He was transferred to this hospital June 15, 1944. 

On examination pitting edema was present from 
the tight toes to the midthigh. A deep gangrenous 
ulcer 9 centimeters long and 5 centimeters wide was 
present on the anteromedial aspect of the right mid- 
leg (Fig. 4). Dorsiflexion of the right foot (Homans' 
sign) was positive. Both feet were warm to touch. 

TABLE n.— CASE 2. SPINAL ANESTHESIA 
VASOMOTOR TEST 
Oscillometry 



1 Control 1 

Alter spinal 


Right 

Left 

Right j 

Left 

Popliteal 

05-90 mm. 

a.7S-ioomm 

075-90 mm. 

5 0-90 mm. 

Tibial 

Flicker j 

1 5 -too mm 

o.JS-VO mm 

2 5-90 mm. 

Fool 

0 ' 

0 i;-iooiDm 

Flicker 

0 5-00 mm 


Skin Temperatures— Degrees F. 
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91 
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77 
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90 

5rd toe 
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78 

87 

90 

4U> toe 

77 

79 

8S 

90 

5tli toe 

78 

79 

90 

9t 

Plantar 

8s 

83 

90 

90 S 
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Sr 

83 

86 

90 

Ankk 

8S 

84 

88 

89 

Midleg 

89 
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83 

83 

Knee 
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87 

89 5 

89 

Thiieb 

90 

80 s 

01 

90 


Room temiieriture. 78* F. 
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On dependency the dorsal and plantar surfaces of the 
left foot were cyanotic and the toes were ruborous. 
The right foot was ruborous from the midfoot to the 
toes. On elevation cadaveric pallor was ol«erved on 
plantar surface of the right foot and toes. The left 
side was normal. The dorsalis pedis, posterior tibial, 
and popliteal pulses on the right side were absent. 
The left dorsalis pedis and posterior tibial pulses 
were feeble and the popliteal pulse was weak. 
Oscillometric readings on the right side were barely 
perceptible at the tibial and popliteal levels and 
zero at the loot. The readings on the left side were 
diminished at the popliteal level, tibial level and the 
foot. The skin surface temperatures were xvithin 
normal limits on both sides but 2 to 3 degrees F. 
higher in the left toes than the right (Fig. 3). 
Comparative circumferences showed the right leg 
and ankle to be greater than the left. 

Under spinal anesthesia, readings of skin surface 
temperature and oscillometry were done, after com- 
plete motor and sensory anesthesia was present. 
Control readings were recorded prior to the spinal 
injection. The findings are recorded in Table 11 . 
The test showed advanced obliterative vascular dis- 
ease of the right femoral artery. The left side 
showed early obliterative arterial disease in the foot. 
Severe secondary’ vasospasm was found on both 
sides. These findings support a diagnosis ol throm- 
boangiitis obliterans involving the major arteries of 
right lower extremity and distal arteries of left foot. 

On the basis of the criteria necessary for a 
diagnosis of thromboangiitis obliterans, this 
disease was established in the 2 cases reported. 
The importance of these case reports lies not 
in establishing a diagnosis of thromboangiitis 
obliterans alone, but also in recording the 
cardinal symptoms which brought about the 
hospitalization of these patients. Both pa- 
tients gave a history of insidious and pro- 
gressive arterial incapacity going over a period 
of time prior to the onset of the signs and 
symptoms which precipitated their hospitali- 
zation. In neither instance was the incapacity 
severe enough to excuse them from military 
service. However, the appearance of spon- 
taneous, afebrile, deep thrombophlebitis with- 
out apparent systemic disease, infection, or 
trauma brought about their hospitalization. 

In the first case, the patient suffered wtecial 
involvement not only of his right lower ex- 
tremity but also of his myocardium. The 
latter was evidenced by electrocardiographic 
changes. The deep thrombophlebitis w'as the 
factor that led to his hospitalization. The 
occurence of pulmonary infarction, secondary 
to thrombophlebitis, caused by thromboan- 


giitis obliterans, is rare, and therefore, is re- 
ported in this paper. Biopsy of the vebs 
confirmed the diagnosis. 

In the second case, the patient’s per^hecd 
vascular symptoms were obscure until iiivo!\e- 
ment of the right femoral vein with clinical 
manifestations of deep thrombophlebitis ap- 
peared. Anesthesia in the skin of the r^htleg 
was severe enough to cause a third degree burn 
by a hot water bottle followed by secondar)' 
indolent ulcer. This is not uncommon in the 
ischemic limb. His treatment, at time of ad- 
mission to hospital and thereafter, a-as chiefly 
concerned with the deep thrombophlebitis. 

The diagnosis of thromboangiitis obliterans 
was made on the basis of the findings of 
diminished and asymmetrical oscillometric 
readings in the lower extremities; the presence 
of dependent rubor, and plantar pallor on 
elevation; absent unUateral pulses in the feet, 
and diminished skin temperatures^ per- 
sistence of abnormal oscillometrj’with increase 

of skin surface temperature in the feet after 
relaxation of the sympathetic nerves under 
spinal anesthesia implies the presence of or- 
ganic vascular disease. 


SUJIMARY AND CONCLUSIONS 

I. The signs and symptoms 
bophlcbitis may be (tresent as a clmrals)™?- 
tom in thromboangiitis obliterans. 

a. Pulmonary infarction may result Irom 
thrombosis of the great veins in\-oh'e 

'’Tcvcry case of atebdle W;"Pf 
thrombophlebitis in a young pa thrombo" 
considered a Possible instance 0 throm^^^ 
angiitis obliterans and the 1 
lully investigated for further ^ as 

4. The presence of 

limb secondary to ur.jiternporarilj’ 

cause a reactive hyperemia synjpioiusof 
may mask some of the signs and symp 
arterial insufficiency. 
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RELATIVE SURGICAL CURABILITY OF CERTAIN GROSS 
TYPES OF GASTRIC CARCINOMA 

RUDOLF SCHINDLER, M.D., Los Angeles, California 


A STUDY of the general statistics 
presented in 239 cases of gastric 
carcinoma is the basis of this paper. 
■ The paper does not discuss the gen- 
eral curability of gastric carcinoma but deals 
solely with the relative curability of certain 
types of this disease. 

The most beautiful synopsis of all aspects of 
the prognosis of gastric carcinoma is found in 
the admirable book of Livingstone and Pack. 
The analysis of their enormous material is pro- 
found and cannot be successfully attacked. 
It may be doubted, however, whether all con- 
clusions arrived at by the authors are equally 
valid. I refer especially to two conclusions. 
The first one is the statement: “Gastric sur- 
gery does not now, nor is it likely in the 
future, to prove a satisfactory answer for 
more than the smallest number of patients.” 
This statement is undoubtedly correct for the 
present time, but it is possible that better 
conditions may be hoped for in the future. 
Attempts at mass examinations of symptom 
free people have been made. Attempts also 
have been made to discover early and to ob- 
serve precancerous conditions; the initial re- 
search possibly may not be too successful, but 
there is no reason to lose courage and to dis- 
continue such attempts. 

The second conclusion of Livingston and 
Pack, the validity of which seems question- 
able, is the recommendation of resection in as 
many cases of gastric cancers as possible. This 
recommendation is given in spite of the pes- 
simistic attitude mentioned. Ihe patient with 
gastric carcinoma is lost if resection is not per- 
formed. Resection alone provides hope. Cer- 
tainly, it is unjustifiable not to attack surgical- 
ly the neoplasm in any patient who may be 
saved. However, in the long run, the recom- 
mendation of more and more indiscriminate 
resections is scarcely the best way to obtain 


better results. The authors may have over- 
looked the fact that large numbers of resections 
will not only increase the number of surgical 
successes— cures— but will increase even more 
the number of surgical failures; as stated be- 
fore, only a very small number of patients can 
be cured, so the number of surgical failures 
will grow overwhelmingly. These failures will 
discourage the laity, with the result that in- 
stead of early surgery being done more often, 
less and later surgery will be performed— a 
development to be prevented under any cir- 
cumstance. Therefore, it is imperative to find 
ways by which, in a given case, a reasonable 
prognosis can be made before operation. 

It is well known that the degree of malig- 
nancy in gastric carcinomas, as in other 
carcinomas, varies. Attempts have been made 
to express, by means of the microscopic 
grading of these tumors, the degree of malig- 
nancy and the surgical prognosis. Grading, 
by microscope, however, is not too reliable. 
It is true that grades i and 2 gastric car- 
cinomas give a much better prognosis than do 
grades 3 and 4 tumors (3): but grades 3 and 
4 carcinomas can be cured with rathergreat rel- 
ative frequency. On the other hand, a certain 
number of grades i and 2 tumors prove to be 
very malignant clinically. Furthermore, micro- 
scopic grading cannot be accomplished before 
operation. Gastroscopic biopsy alone would 
make such grading possible. ^Vhi!e this pro- 
cedure at present does not yield satisfactory 
results, it may be developed later. Even then, 
the finding of a grade 3 or 4 carcinoma would 
not justify abandonment of surgery. 

Another and perhaps better way would be 
to base the prognosis and the therapeutic.pro- 
cedurc on gross types of gastric carcinoma. 
Borrmann has described 4 gross types; it was 
not his intention, however, to correlate the 
gross type with the prognosis. The classifica- 
tion presented is based only on gross appear- 
ance of the tumor (Schindler, 6; Bockus). 


From the Department of Medicine, OsUege of Medical Evan- 
Selists, Los Angeles. 
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Fig. t. Carcinoma, tyt>c I. Resected specimen. A pol- 
ypoid tumor protrudes into the lumen o( tne stomach. The 
tumor is sharply limited everywhere. Its edge is partly 
mushroom-like and overhanging. In this case its surface is 
ulcerated hut ulceration is not the rule in tj-pc 1 carcinoma. 

THE GROSS TYPES 

Tj^e I in this classification is the sharply 
limited polypoid tumor which projects hemi- 
spherically into the lumen of the stomach. It 
often looks like a mushroom with overhanging 
edges, its surface presenting numerous nodes 
and nodules which usually are of different 
sizes. Ulceration of the surface develops late. 
The mucosa surrounding this type of tumor is 
often thoroughly atrophic. Its incidence is 
about 2.9 per cent of all gastric carcinomas. 

Tj^ie II is a sharply limited tumor also. It 
consists of an ulcer surrounded by an elevated 
wall. This wall has a steep slope toward the 
surrounding mucosa and is sharply demar- 
cated aJJ around- The Boor sometimes shows 
necrotic material of various colors. The Avail 
may be smooth, or more frequently it is 
nodular and contains shallow erosions. Its 
dark red color then is in marked contrast to 
the pale color of the surrounding mucosa. Its 
incidence is 17.6 per-cent. 

Type III is easily confused with type II. 
It also consists of an ulceration and of a Avail. 
But the Avail does not surround the whole cir- 
cumference of the ulcer. The ulcer, sharply 
limited on one side, blends diffusely at some 
point with the neighboring mucosa Avhich is 
diffusely infiltrated. Therefore, this is not a 
sharply limited but an infiltrative type of 
carcinoma. Its incidence is 16.3 per cent. 


Type IV comprises 'the diffusely infiltratn-e 
tumors. No sharp limit is found an}There- 
sometimes the entire stomach may be in- 
filtrated. Within this infiltration ulceralion 
may develop shallow or deep ulcers. The in- 
cidence of this type is 63.2 per cent. 

It seems that a tumor of a given type ceA-er 
changes from this type however large it may 
become. A type II carcinoma remains sharply 
limited even if it finally invokes the entire 
stomach; a type IV carcinoma is diffusely in- 
filtrative Avhen it is only a few millimeters m 
diameter. Still more remarkable is the fact 
that the microscopic structure of tumors ol 
the same gross type may vary markedly. It 
might be e.xpected that the microscopic struc- 
ture would determine the gross growth, but 
this is not so. The sharply limited types I and 
II may be adenocarcinoma, colloid carcinoma, 
or medullary carcinoma, microscopically. The 
infiltrative ty^Aes often are medullary or scir- 
rhous carcinomas, but they may be colloid car- 
cinomas or differentiated adenocarcinomas as 
Avcll. What then causes the different t^s. 
The answer is not knowm. There are obviously 
tAvo possible e.TpIanations; (i) that there are 
features of the microscopic structure respoa- 
siblc for the gross growth which we do ijot J’st 
recognize; (2) that not the tumorjtselJ, but 
the reaction of the surrounding tissue is re- 
sponsible for the gross deA'clopment 0 


'“naSy in my experience it "J'® 

that the prognosis in the 
I and II differed from that m the ‘ 
types III and IV. In order to substan 
this belief care Avas taken to ^3 

possible of the available ^ 3„ied 

especially Avhen resection had ^ 
out. Specimens obtained by 
tissue usually make athologica! 

HoAA'CA’er, in a number of ^se , P 
material could not be obtains , ^ 

troscopic or x-ray evidence ^ to^ gyg^ently 
volved Avas not considered ^ 

accurate. Such cases were registered as 

not known.” _ .^n^red incidence 

From the previously me sharph 

it AA-ill be seen that statistic } appro^- 
limited types I ^ “joi gastric o'" 
mately 20 per cent of all c 
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Fig. 2. Cardnoraaj type II. Resected specimen. The tumor is rather 
small. A large ulcer is surrounded by a broad wall which (s sharply lim- 
ited at all points. There is no trace of Infiltration. In some cases the 
wall may be thinner; it may even be partly absent. Characteristic is the 
sharp limitation of the lesion. 



Fig. 3. Carcinoma, type III. Resected specimen. At the lower margin 
of the ulcer there is a very fiat wall. In the right upper quadrant the car- 
cinoma invades the gastric mucosa cfifiusely and the ulcer floor blends im- 
perceptibly with the surroundings. In other cases the wall is much higher 
and better defined. Yet, If there is any infiltration instead ol sharp lim- 
itation the tumor must be classified as type III. 

emoma; that the infiltrative types III and IV equal, this ratio of 20:80 or 1:4 might well be 
constitute 80 per cent of all cases. If the expected to be found at any stage of the 
prognoses in these forms were approximately observation. 
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Fig. 4. Carcinoma, type IV. Postmortem specimen. T^ere is diffuse infiltration 
along the lesser curvature with ulcer formation. Nowhere is any kind of limitation 
apparent. 


ANALYSIS OF lO^ RESECTED CASES 

A total of 230 gastric carcinomas was 
analyzed. Surgery was done in 167. but only 
in 107 was resection for cure carriea out (pal* 
liative resections are not contained In this 
figure). The data in these 107 resections form 
the basis of comparison of the types of gastric 
carcinoma. 

Of 107 gastric carcinomas resected the gross 
type was not given in 20 but was known in 87 
(see Table I). Eight belonged to type I, 22 to 
1)1)6 n, 20 to type in, and 37 to t>’pe IV. In 
40 cases the course was unknown; cither no 
follow-up was possible or the follow-up did 
not last long enough. Thus there remain 67 
cases, of which the course was known. Five 
belonged to type I, 12 to type II, 14 to type 
III, and 25 to type IV; but in ii cases the 
type was unknown. In these 67 cases the 
follow-up was sufficient. But only the 56 
cases with known t)'pes contribute to the final 
results of this study. Twenty-five of the 67 
died postoperativcly, and of these none be- 
longed to type I, 5 to type II, 5 to type III, 
and 12 to type IV; in 3 the type was unknown. 
If again the unknown types arc omitted, then 
there were 34 survivors of gastric resection 
with known course and known type: 5 be- 
longed to type I, 7 to type II, 9 to type III, 
and 13 to type IV. (In Table I, one may also 


find the "possible cures.’’ which are obtaind 
when the postoperative deaths arc subtrac 
from the total number of resections.) 

Table I also contains the statistics on sur- 
gical failures: those cases m which the dea n 
was actually observed those w 
which recurrence was observed ^ f 
which usually were seen in t^® 
the disease. It irill be noted that m a 18 ca«s 
of “unknown type” in one of 

knoum the patients succumbed; but 
them died from pneumonia, not 

no autopsy it cannot be 

there was recurrence. The otner 7 f 
however, died from recurrence. Oi tne 
I carcinomas, 2 died before th 
year. One of them ^J^d from 


lem uiuu 
after 2 years, 3 

formed and failed to re\’ea any » . 


ned and failed to re\-eai any ^ , 


ence. me omer - v-- 
losis en nappe (at 

idenocarcinomas )vere c f , j....]|jped 


adenocarcinomas c developer 

the polyps close.to, the c^dia hjd 
into a sharply limited W he was 

cinoma. The surgeon, ° only a 

dealing with a benign tumo 
local excision. Half a ye 


lociti ^ ^fhe upper esopbs^ 

developed a carcinoma of the PP^ ^^^ 
and succumbed quickly. , ^opy was carnet 

ffie death a successful gastroscopy 
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TABLE I.— DISTRIBUTION OF GROSS TYPES IN 107 CASES OF RESECTED GASTRIC CARCINOMA 


Gastric resections ^ 

[ Types 

j Unknown 

Total 

1 

11 

in . 

IV 

Total cases 

t 

aa 

20 

37 

1 so 

1 107 

Course unknown 

3 

so 

6 

IS 

9 

40 

Course known 

S 

IJ 

«4 

*5 

11 

67 

Postoperative deaths | 

0 

5 

S 

IS 

3 

IS 

Possible cures 

& 

17 

IS 

*S 

17 

82 

Follow up in postoperative aurvivors 

S 

7 

9 

IJ 

g 

1 41 

t Death observed 1 

Failures x 

( Recurrence observed 

»•' 

a* 

3 

6 

6t 

19 } 

0 

a 

6 

6 

s 

i t6 ) ^ 

3 yearsurvivorst 

(3) 

(4) 

(0 

(1) 

1 (o) 


3 year cures 

3 

3 

0 

I 

0 

1 7 

syear cures 

i 1 

a 

0 

0 

. 1 


tTbe CUM oi 3 year cures tre cont&ined in line thawing 3 ytu survivors, alto; 2 of the survivors are found also among the recurreDces. 
"One patient died from heart disease— autopsy showed no recurrence. One patient died from carcinoma of the upper esophagus, 

*One patient died from coronary occlusion, years postoperatively; at autopsy no recurrence found. 

g me patient died from pneumonia 
1 other patients died from recurrence of the carcinoma. 


out (in spite of the obstructing esophageal 
tumor), and no sign of recurrence was seen. 
No permission for autopsy could be obtained. 

Of the 7 type II cases followed, 2 patients 
died before the end of the 3d year and in 2 
others recurrence was observed. One of them 
lived longer than 3 years, however; this was a 
3 year survivor, but not a 3 year cure. In 1 of 
the 2 cases in which the death was observed 
patient died from coronary occlusion after 2 
years and 4 months. An autopsy was per- 
formed and no recurrence was present. 

Of the 9 type III cases followed, all had re- 
currences of the carcinoma. One of them was 
a 3 year survivor. There was no observed 
cure. 

In 6 of the type IV cases followed, death 
fronx recurrence, was observed. In 6 others, 
the presence of recurrence xvas stated clini- 
cally. But I patient survived. He was seen 
alive and apparently healthy 3 years, 4 
months after the operation. 

If then we are to compare the types of the 
7 remaining 3 year cures, we find that 3 of 
them belonged to type I, 3 to type II, none to 
type III, and i to type IV. If we combine the 
types I and II to the group of sharply limited 
carcinomas and types III and IV to the group 
of infiltrative tumors, then we should expect, 
as shown previously, that the ratio would be 
I H, if both groups would have equal chances 


for cure. Instead, we find a ratio of 6:1. A pa- 
tient having a sharply limited type of gastric 
carcinoma had a 24 times greater chance for a 
3 year cure than a patient having an infiltra- 
tive type of tumor so far as these data are 
concerned. 

Only 4 cures of 5 years' duration were 
known in this sampling of data but it is notice- 
able that all 4 of them belonged to the sharply 
limited group (type I-II), none to the infil- 
trative group ! 

In Table II attempt has been made to ex- 
press the results obtained by percentage 
figures. Again, it should be borne in mind 
that an incidence ratio of 1 14 between the 
sharply limited and the infiltrative forms 
should be expected. The distribution of types 
in 87 cases of gastric resection in which the 
type was determined was as follows; 34.5 per 
cent of all cases belonged to types I-H, 65.5 
per cent to types III-IV. The ratio, instead of 
the expected 1:4, is 1:1.9. Sharply limited tu- 
mors would appear to be resectable almost 
twice as often as the infiltrative tumors. 

The ratio of postoperative deaths to the 
number of resections for the different types is 
also given in Table II; the postoperative 
mortality is 16.7 per cent for types I-II, but 
29.8 per cent for types III-IV. Here a death 
ratio of i:i would be expected on the assump- 
tion of equal postoperative mortality. In 
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TA15LE II.— PERCENTILE DISTRIBUTION OF CROSS TYPES OF GASTRIC CARCINOMA 



Typel 

Type 11 

Type III 

Type IV 

Distribution of types in 87 cases in which the 




.. . .. ,0 

type was determined 

30 - 


St 

«f J7e 

PoslopctitUe deaths 

S " - 

S “ ' 

16.7% 

s - ts% 

ti - sj r, 

>5 

Known 3 year cures of all oricinally typed cases 

3 — S7 S% 

(ofS) 

fi 

(of 30> 

10% 

0 » 0% 

(of vH 

(of 57) 

(q'si" 

t year cures of all typed patients with known 

3-60% 

(of IJ) 

1 - ii% 

(of ss) 

3S SVe 

(of u) 

(of 30) 

(of jj) * 

» 6'e 


3 - 60% 

(of 3) 

6 

(of la) 

3 ” 43% 

nr 

30% 

(our 

(of 11) 

I “ J fS 
(of 13) 

4 5% 

3 year cures of fallow ed-up postoperatise 

: » - 40% 

(of 3) 

(of l»l 

* - »9 5% 
(o(T> 

33 3% 

• 0 



Stead we find the ratio to be 1:1.78. The 
relative postoperative mortality of the in- 
filtrative types is 1.78 times higher than that 
of the sharply limited types. 

Earlier in this paper, when the absolute 
figures were discussed, it was stated that the 
ratio of types I-II 3 year cures to types III-IV 
3 year cures was found to be 6:1 instead of the 
expected 1:4. But for statistical purposes 
such a simple comparison seems scarcely per- 
missible. The relation between the types at 
different stages of the observation varies, and 
it is perhaps fairer and more logical to relate 
the 3 year cures to the number of each type 
observed at the various stages. This attempt 
has been made in Table II. We may compare 
the 3 year survivors with all originally typed 
cases. There were originally 30 cases of types 
I and II and 57 cases of types III and IV. 
But of the 30 types I and II cases, 6 had a 3 
year cure representing 20 per cent. Of the 57 
types III and IV cases only 1, or 1.8 per cent, 
was a 3 year cure. These percentages 20:1.8 
equal ii;t. Thus of all originally typed re- 
sected cases, a type I-II patient had an eleven 
times greater chance for a 3 year cure than did 
a type III-IV patient. It must be recalled 
that these ratios are based on relatively small 
samplings. The problem of the reliability of 
the findings is discussed in a statistical note 
appended to this paper. 

We may choose to relate the final known 3 
year cures to all typed patients with known 


:ou«3 (Tabb II). postprallye 

nortality is includjd, and since it is m 
ypes III and IV than in types I and II, Je 
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I hope that the startling results may be a 
^stimulus for the continuation of similar re- 
search. In my opinion, even single cases of 
long term cures are interesting, if the gross 
type can be stated beyond doubt. And we 
certainly are looking anxiously for the publi- 
cation of 5 year cures in infiltrative forms of 
gastric carcinoma. Although 3 year apparent 
cures by no means prove a real cure (Nathan- 
son and Welch), even the publication of 
several cases of 3 year cures in infiltrative 
forms would seem worthwhile because they 
would contrast sharply with the one case from 
these data. 

It is not my impression that the average 
life duration of the patient with an infiltrative 
carcinoma is shorter than that of a patient 
with a sharply limited form, if no operation is 
performed. I have no statistical material to 
prove this point. Not rarely patients with 
diffusely infiltrative carcinomas are seen who 
live relatively long, about 3 years, not uncom- 
fortably. On the other hand, sharply limited 
tumors, especially of type II, may be seen to 
grow rapidly and terminate the life of their 
bearers in a few months. All conclusions one 
wishes to draw from the materials presented 
can possibly refer only to the surgical progno- 
sis. 

If the results obtained here should prove 
correct in 10 years, then they would influence 
the treatment of gastric carcinoma greatly. 
Then obviously one should try to diagnose the 
favorable limited types of gastric carcinoma 
as early as possible, and one may become re- 
luctant to attack infiltrative forms surgically 
unless the respective tumor is very small. 

At present it is much too early to draw any 
conclusions; but the question may come up: 
how can we recognize the different types with- 
out exploratory laparotomy? Whichever me- 
thod we may use we will be careful never to 
make the diagnosis of an unfavorable infiltra- 
tive t)q)e as long as there is still the remote 
possibility of a favorable limited type. How- 
ever, by x-ray examinations diffuse infiltra- 
tion can often be stated without ambiguity, 
and a wall surrounding the entire lesion sharp- 
ly will often permit the diagnosis of a type II 
carcinoma. Relief technique is indispensable 
for such diagnoses (8). Often then the Car- 


man meniscus sign will be found which b al- 
most pathognomonic for the favorable t)-pe 
II, and only rarely will be seen in the un- 
favorable type III. 

Gastroscopically the types can be recog- 
nized often beautifully. Great care, howewr, 
should be exercised. The gastroscopbt must 
not dare to diagnose the type, if he has not 
seen the entire circumference of the tumor. 
Schindler and Letendre (7) published reports 
of 74 cases in which gastroscopic typing was 
checked surgically. Three cases were belie\-ed 
to belong to type I; but one of them proved at 
surgery to be a tjq)e II carcinoma. Fifteen 
cases were believed to belong to type II at 
gastroscopy. This was correct in 14 cases, but 
I case proved to be an infiltrative 1)^6 B 
carcinoma. In 20 cases, a type III tumor was 

diagnosed. In 19 cases this diagnosis proved 

to be correct, but one case was found later to 
be a favorable type II. In 36 cases a diffusely 
infiltrative type IV carcinoma was diagnosed, 
but this diagnosis proved to be incorrect in no 
less than 7 cases. In 3 cases a ty’^e IR 
cinoma was found in the gross specimen. 0 
in 4 cases a type II carcinoma proved to 
present, and this mistake is * 

portant. This experience led to the cond 
to be careful wth the gastroscopic tjpi^ J 
gastric carcinoma. Generally it an b 
however, that with combination of x- y 
gastroscopy a rather satisfactory ^ S 
gastric carcinoma is possible be 
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MANAGEMENT OF PLASTIC MAXILLOFACIAL WOUNDS 
IN AN EVACUATION HOSPITAL 


CHARLES H. LEECH, M.D., F.A.C.S., Major, M,C., A.U.S., Lima, Ohio, BORDEN C. DRUM, 
D.D.S., Major, D.C., A.U.S., Conover, North Carolina, and H. F. OSTERHAGEN, M.D., Captain, 
M.C., A.U^., Traverse City, Michigan 


T HIS report is based on the case 
records of 1148 patients treated by 
a plastic maxillofacial team during 
approximately one >’ear’s work in 
a 400 bed evacuation hospital where the in- 
cidence of plastic maxillofacial injuries was 
7.1 per cent. All of these patients, except 
79 burn cases, received an anesthetic. Of the 
patients under consideration, 770 had only 
maxillofacial wounds but the remainder, or 
32.2 percent, had both maxillofacial and other 
injuries which were also operated on by the 
team. A total of 2,350 operative procedures 
were performed upon the reported group: 
1,927 plastic maxillofacial and 423 additional 
operations. 

GENERAL CONSIDERATrONS 
On each successive opening of the hospital 
this team represented the most fonrard 
maxillofacial personnel. Therefore more 
than 90 per cent of the patients were seen 
within 20 hours after injury. The peak load 
always occurred during the first few days of 
each set up. Since immediate treatment was 
an urgent necessity, it seems worth while to 
review salient features in the plan used in 
caring for the injured, preliminary to surgery. 

Preliminary care. First, it was found most 
advantageous for the plastic maxillofacial 
team to do the triage on patients with plastic 
maxillofacial injuries. This procedure (x) 
permitted a continuous flow of patients to 
the operating table, alternating the severely 
injured with the less severely injured so that 
the time necessary for the preparation and 
anesthetizing of the former could be utilized 
in the treatment, under local anesthesia, of 
the latter; (2) established priority of cases for 
surgery; (3) took cognizance of patients in 
shock from anoxia and requiring establish- 
ment of an open airway before they could 
become surgical risks; and (4) permitted 


recognition of those cases in which pressure 
dressings did not control hemorrhage. 

Second, to eliminate unnecessary handling, 
patients were sent to x-ray tent, returned to 
preoperative or shock tent, and later taken to 
surgery without being remo\’ed from their 
litters. During times of peak load no baths 
were given before patients reached the operat- 
ing tent, since exposure in an improperly 
heated tent would only increase their dis- 


comfort and hazard. 

Preoperative medication and therapy were 
administered by preoperative or shock 
personnel after the patient had been saa by a 
member of the plastic maxillofacial^ team 
Atropine, grains 1/150 to i/ico, was given to 
every patient. Morphine was or was not giwn, 
depending on the amount administered by 
forward medical units. As has been po® * 
out by others, mere lack of signs of morp 
effect is no criterion for the 
more of the drug, since absorption may haw 
been delayed. A patient who ‘S '"J"® 
less shock and exposed to the cold my 
no signs of morphinism ^ u min 

after subcutaneous administration 

"'Staueatlontothestateoftheja^^^^^ 
determined whether or not bloo , P 
crystalloid fluids should be “?®t^causes”) 

sterile instruments and cons q 

time. , n;-,, reasons fo' 

Fourth, we fot"** ' ,he roajodly 

using a general these patjenlj 

cases. It was impossible to 8 = local 

adequate surgical prepara 
anesthesia, for the wounds were 
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caked sulfanilamide powder, dirt, and dried 
blood so that it was necessary to scrub the 
area with white soap and liberal quantities 
of water and to irrigate the wounds with sterile 
saline solution. The high percentage of pa- 
tients who had multiple injuries requiring 
surgical treatment presented another objec- 
tion to the use of local anesthesia. 

After the patient was surgically prepared 
and draped, examination was completed and 
the findings correlated with the roentgeno- 
grams to permit a planned operation. 

Surgical care. Careful and adequate de- 
bridement was our rule. “Debridement,” as 
used in this paper, comprehends the removal 
of all devitalized tissue, detached bone, and 
foreign material, including missiles. Aided 
by adequate roentgenological localization we 
were able to remove alt foreign bodies in 
almost every instance. Such removal could 
be accomplished with greater ease and pro6t 
at this stage than at a later operation, because 
the wounds were already open and exposed 
to their depths for excision, and the paths of 
the missiles were still unabridged. 

In our hands, primary closure of battle 
wounds of the face and neck was consistently 
achieved if operation were performed within 
20 hours after injury. Seldom were we con- 
fronted with a patient seen loo late for the 
successful performance of primary definitive 
surgery, other than reconstructive. Since it 
was a policy to evacuate none except the 
slightly injured under a minimum of 5 days 
postoperativcly, and since some patients who 
presented special problems were held as long 
as 10 days, it is possible to speak with some 
degree of accuracy regarding the incidence of 
postoperative infection: superficial or stitch 
infection occurred in less than 5 per cent of the 
patients; no cases of cellulitis developed in 
the reported series. 

Primary removal of foreign bodies was re- 
sponsible, in great measure, for this low inci- 
dence of postoperative infection. Observa- 
tions made here point to the conclusion that 
nowhere else does careful, adequate, and 
early debridement pay better dividends than 
m plastic maxillofacial surgery. In contrast, 
those who reached the general hospital with- 
out receiving definitive treatment at a more 


TABLE 1 . — CAUSATIVE AGENTS 

Cases Total 

Gunshot wounds 


Rifle 

• • M 7 


Machine gun 

24 


Fistol 

.11 

182 

Shell wounds 

High explosive. . . . 

626 


Mortar 

. . . . 26 


Bomb wounds 

Aerial 



Grenade 



Mine 

. .. 87 


Nonbattle casualties. 



Bums 

Petrol 

61 


Flash 



Phosphorus . . . 

7 

loS 

Total 


1148 


forward installation had, by the time of their 
admission, such a degree of infection that a 
prolonged period of treatment was necessary. 
This resulted in not only an extended period 
of hospitalization, but, more important, in 
definite scar formation and contracture as 
well. It became evident that maxillofacial 
injuries should receive the benefit of definitive 
surgery done at the most forward element 
possible. 

WOUNDS TREATED 

Soft tissues of the face. It would be difficult 
to exclude from this discussion the treatment 
of skeletal injuries to the face, because trauma 
of the supportive skeletal structure accom- 
panies all except simple lacerations and abra- 
sions in this area. Fractures with displacement 
need to be reduced and supported. If that 
can be accomplished, then accompanying 
injuries of the soft tissues can be treated as if 
the skeletal structure were undamaged. In 
many instances repair of the soft tissues gives 
adequate support to the fracture. When the 
fracture is reduced and the tissues sutured in 
their normal relationship an important step 
in the prevention of infection has been 
achieved. 

Our usual procedure was as follows: The 
patient was given endotracheal ether with 
Flagg apparatus. The face was scrubbed with 
white soap and water and then shaved, 
though il the eyebrow were involved that 
area was prepared by clipping so that the 
normal hairline might serve as a guide in 
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TABLE II. — WOUND TYPE 

(army classification)* 



OlMf 

PerioiaUug . , 


Lacerating 

. 184 

Bums 


Blast (or tattoo) 


Gutter 

■ 3^ 

Total 

1148 


•In cases with multiple wounds only the maioT wound 
is listed. 

approximating skin edges. The face was then 
scrubbed again with white soap and water, 
dried with sterile towels, and draped. Careful 
debridement was accomplished. The wound 
was irrigated with sterile saline solution. 
Fractures were reduced. If the maxillary 
sinuses were involved a nasal antrotomy was 
done, followed by packing with vaseline gauze. 
Frequently packing served the further purpose 
of supporting a fractured zygomatic malar. 
Hemostasis was meticulously effected. The 
deeper, structures were approximated in their 
normal relationship with interrupted No. 0000 
catgut or silk sutures, obviating all dead space. 
Skin margins were approximated with vertical 
mattress sutures of nylon or silk. 

The question of tissue loss is an interesting 
one. There is no war wound of the face in 
which tissue loss is not represented, though it 
reaches its maximum in the avulslvc type of 
injury. However, the degree of loss nearly 
always seems greater than it actually is. 
Often in reconstructing a severely Injured face 
one is surprised to Snd almost all of the soft 
tissue present. The defect appears greater 
because of the distortion. 

Blast or tattoo injuries. Multiple foreign 
bodies, powder, tar, gravel, dirt, and small 
bits of metal imbedded in the skin and sub- 
cutaneous tissues as the result of a nearby 
explosion of land mine, bomb, or shell were 
among the tattoo injuries. Surgical care of 
such injuries was tedious and time consuming. 
While the patient was under anesthesia, the 
area was thoroughly scrubbed with a stiff 
brush, soap and water, and then cleansed with 
ether as a solvent for tar and grease. All 
residual particles and fragments were care- 
fully picked out with a curette or the point of 
an abscess knife. 


Enucleations. This plastic maxillofacial 
team performed 51 enucleations, but only 
in those cases in which penetrating or perfo- 
rating wounds of the eye were associated mth 
collapse of the globe, as all other injuries of 
the eye were cared for by the ophthalmologist. 
When dealing with a badly mutUated eye w 
were careful to remove all retinal tissue, to 
prevent sympathetic ophthalmitis. 

Eyelids. Of the 69 injuries to upper and 
lower eyelids, 17 were of such severity as to 
require reconstructive surgery. Treatment 
in the latter group consisted of (i) thorough 
cleansing of the wound, (2) protection of the 
cornea, and (3) early evacuation. 

The remainder of these mjuries r^’ere pri- 
marily sutured. Wounds that extended 
through the whole thickness of the lid rrere 
dosed in two layers. The sutures of the con- 
junctival layer were brought out in the 
conjunctival sac and the edges of the cutane- 
ous layer were loosely approximated, the su- 
tures being tied on the surface. Due care was 
exercised to approximate accwxtely 
borders of the lid. , .. 

Exlemal ear. We operated on 56 
who bad injuries of the external ear. 0 
group 20 represented varying de^s of s« 
loss and 2 patients had complete a\ • 
Where the loss of tissue was not too grea Jie 
effected reconstruction and ^ 

We d^brided and excised to the J • 
accurate approximation of 7°'^ ..-jnfjn 
was possible and then held the majms m 
place with interrupted nylon , .jjjg 
ported by folded au* 

Lacerations extending so that 

tory canal required careful 
healing by the loss of 

ture might be avoided. W priroary 

seated loss of one or « portions of 

Where tissue loss r L were closed, 

wound adjacent to the are membrane 

and in the resulting defect mucou 

was sutured to skin. 
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Nose. Seventy-seven patients with injury 
to the soft tissues of the nose were treated. 
Fourteen of these represented a degree of 
tissue loss which preduded primary suture. 
Those injuries which extended through the 
full thickness of the ala were closed in two 
layers, due care being used in the approMma- 
tion of the borders. 

Tongue and floor of the mouth. We. operated 
on 43 injuries of the tongue. Nineteen of these 
involved the floor of the mouth. In treating 
wounds of this area meticulous debridement 
and total hemostasis were accomplished- 
Mucous membrane in the floor of the mouth 
was carefully dosed to prevent contracture. 
The tongue was closed in layers to obviate all 
dead space. Wherever there was loss of tongue 
tissue, debridement and closure were carried 
out in such a manner that one half of the 
tongue was not appreciably longer than the 
other. 

Accessory paranasal sinuses. Surgical treat- 
ment was given to 171 patients with injury to 
one or more of the paranasal sinuses. In 
many instances roentgenological examination 
revealed the presence of a foreign body in the 
sinus. This we endeavored to remove when- 
ever possible, believing that its continued 
presence must certainly result in infection. 

We treated 115 injuries to one or both of 
the maxillary sinuses. In each instance nasal 
antrotomy was done and vaseline gauze drain 
installed through the antrotomy opening. It 
was also necessary to do a Caldwcll-Luc 
operation on 11 of these patients in order to 
remove foreign bodies. 

The anterior wall of the frontal sinus was 
involved in 16 cases. Treatment consisted of 
debridement and closure with rubber tissue 
drain. An effort W'as always made to preserve 
the superciliary ridge. If the posterior wall 
of the frontal sinus were injured the case was 
referred to the neurosurgeon. 

Three injuries which involved both the 
ethmoidal and sphenoidal sinuses were seen. 
In one of these patients spinal fluid was 
draining from the left nares. In that instance 
the entrance wound was sparingly d6brided, 
loose bone fragments were removed, and the 
wound of entrance carefully closed. Nasal 
drainage was adequate. Due to the frequency 


with which such injuries involve the meninges, 
both extensive debridement and search for a 
foreign body must be avoided. 

FRACTURES 

Nasal bones. Seventy-six fractures of the 
nasal bones were reduced. Since the majority 
of patients in this group had multiple associ- 
ated injuries which received simultaneous 
attention, endotracheal anesthesia was pre- 
ferred. Asch forceps were used to manipulate 
the bones into realignment. The nasal septum 
was straightened and an attempt was made 
to return it to its groove in the vomer, but 
because of associated fractures this last step 
was not possible in every instance. Dressing 
consisted of dental molding compound over 
gauze, held in position by strapping with ad- 
hesive tape. It was necessary in 5 instances 
to evacuate a collection of blood from the 
septum. This evacuation was accomplished 
by means of an incision extending through 
the mucoperiosteum parallel to the floor of 
the nose. 

Mandible. Of the 136 fractures of the man- 
dible treated, 20 had lost so much bone tissue 
that continuity of the mandible could not be 
re-established. It was our policy to remove all 
primary and secondary foreign bodies, com- 
pletely detached fragments of bone, loose 
teeth, and roots which were in the fracture 
line. Due care was exercised to remove no 
bone with periosteal or soft tissue attach- 
ments. 

We found the anatomical classification of 
fractures useful only occasionally, as descrip- 
tive terms are of small benefit when methods 
of immobilization are being considered. When 
teeth remained, an all important consideration 
was immobilization of the mandible with the 
teeth in normal occlusion. Our method of 
choice was to attach the adapted half-round 
nickel silver labial arch bar to each arch sepa- 
rately with No. 18 gauge stainless steel wire, 
and subsequently to establish elastic inter- 
maxillary traction. The latter was delayed 
until the postoperative period of nausea was 
passed. 

Fractures associated with bone and tissue 
loss w'cre supported in the same manner if 
sufficient teeth remained on both sides to give 
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TABLE in. — INJURIES OF BONES OP FACE 


Cases Total 

Mandible 
Fracture of body 

Unilateral 33 

Bilateral. ... ri 44 

(ii with severe loss of bone) 

Fracture of symphysis 39 39 

(9 with severe ioss of bone) 

Fracture of ramus 30 30 

Fracture of condyle 12 la 

(3 involved temperomandibular joint) 

Alveolar fracture alone 11 ii 


Total. 

Maxilla 

Alveolar fracture alone 
(iQ had extensive loss of teeth) 
Unilateral fractures 
(8 had extensive loss of bone) 
Bilateral horizontal fractures 
(s had extensive loss of bone) 

Total. 

Zygoma . 

(rg with loss of bone) 

Nasal . 

(27 with loss of bone) 

Multiple associated fractures 


>36 

37 

38 

94 

93 

76 

128 


adequate stability to the arch and still main- 
tain the proper occlusal relation of the teeth, 
as well as the proper spacing of the bone frag- 
ments. The maintenance of such relationship 
and spacing we considered of paramount im- 
portance, for failure in these respects would 
unnecessarily complicate reconstructive work 
at a later .date. We found it possible to 
stabilize adequately even multiple com- 
minuted fractures of the mandible by means 
of the arch bar and intermaxillary traction, 
provided a sufficient number of teeth re- 
mained. 

The edentulous mouth presented a more 
serious problem. There the fracture was sup- 
ported by circumferential wiring. Thk was 
accomplished by selecting the proper fitting 
dental tray, adapting softened dental com- 
pound to the repositioned mandible, and 
wiring around the tray in three or more places 
so that the lower jaw might be firmly secured 
and immobilized. Again No. 18 gauge stain- 
less steel wire was the ligature of choice. 

Only once, and then with an avulsion 
complete except for the left condyle and 
ramus, did \ve find it necessary to use extra- 
oral fixation on the mandible. In that instance 
we stabilized with fixation from skullcap to 


angle and lower border of ramus, iritli the 
hope of maintaining a functional left tempero- 
raandibular joint for future grafting jnd 
prosthesis. 

Associated simple fractures of the alveolar 
process were iiivariably accompanied by loss 
of teeth. If the roots were not iwolvtd Tt 
attempted reduction and splinting, again 
securing stabilization by fwation to the 
remaining teeth with the half-round arch bar 
and stainless steel ligatures. 

Dependent drainage was established by 
rubber tissue drain in all compound com- 
minuted fractures of the mandible. 

Maxilla. Ninety-four fractures of the 
maxilla were treated. In this series multiple 
associated fractures of the different bones of 
the face were common. In 13 cases tbe m- 
juries were such as to cause e.rtensive loss 


of bone. 

Fixation, the type chosen depending upon 
the nature of the fracture, was of utmost 
importance both for control of heraoiri^t 
and for maintenance of an adequate aiuray 

Fractures of the alveolar process alone veit 

treated the same as were those of the man- 
dible. Often we found that the unilaUitf- 
horijonlal tractate could , 

place by the use of an arch bar 
the adjacent normal maailla and 

' *The ’ bilateral-horiaontal 
maailla presented the j S 

because of the downward and backwarf 
downward and forward disp ace ■ 
again we attached the '’fX , 

teeth in the maailla appW the 

skullcap, and supported the AmJiW 8^ 

of the maxilla with ® ,u ,„oma, a"^ 
through the soft 1®““’ to- 

attached to the arch bar m e jj-njaccroent 

tvons: in downward and forw P 

the area of the first tk 

choice: in the 

ea of the first molar was , „( tk 

tVhen lacerations of the a* 


mouth were present we — -.t assuck 
Kingsley splint and a™;!” „„nii<l .eds« 

devices tended to sepa^ , primary 
and to cause a breakdown ol 
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If both maxilla and mandible were fractured 
we did not hesitate to use elastic traction along 
with fixation to a plaster cap. This procedure 
eliminated the inefTective Barton’s bandage, 
which we felt had no place in plastic maxillo- 
facial surgery in an evacuation hospital. 

Zygomatic malar. Fracture of the zygo- 
matic malar wjis recorded in 93 patients, 19 
with severe loss of bone. These fractures were 
usually associated with other fractures of the 
facial bones and, except in those cases in 
which the zygomatic bone alone was injured, 
the maxillary sinus was also involved. En- 
trance or exit wounds were invariably ade- 
quate for the employment of elevators. These, 
in conjunction with suitable tenaculum for- 
ceps for grasping the bone, were the mechani- 
cal aids necessary for reduction. After re- 
duction was accomplished, in many instances 
accurate apposition and suture of soft tissues 
furnished adequate stabilization. Packing of 
the maxillary sinus with vaseline gauze 
through an antrotomy wound also gave sup- 
port. In a few cases direct wiring or external 
traction with a skullcap was necessary. 

Mastoid. We operated on 14 patients with 
compound fracture of the mastoid process. 
Operation consisted of debridement and re- 
moval of the air cells, introduction of sulfanila- 
mide and penicillin powders, closure of the 
wound, and installation of a vaseline gauze 
drain. 

Multiple associated fractures. One hundred 
and twenty-eight multiple associated facial 
fractures were recorded. These included 
fractures of the palate, ethmoid, vomer, 
turbinate, and lacrimal bones and will not 
be discussed individually. 

OPERATIONS ON THE NECK 

It is unnecessary to comment at length on 
either superficial or deep wounds of the neck 
which did not involve vital structures; there 
were 251 patients in this category. Debride- 
ment of the wound, with great care to remove 
all foreign and devitalized material, was 
routine in these cases. Whenever possible 
before final closure of extensive wounds the 
patient was allowed to cough or strain in 
order to make certain that hemostasis was 
complete. 


Tracheotomy. Tracheotomy was performed 
37 times. All tracheotomies were done under 
local anesthesia. 

The low collar incision was used in prefer- 
ence to the vertical incision described in 
textbooks. The ribbon muscles were divided 
in the midline and the third and fourth 
tracheal rings were identified. A vertical 
incision was made through those two rings, 
a small segment of each ring was removed, and 
the tracheotomy tube was inserted. Bleeding 
was controlled and the wound was closed 
with interrupted silk sutures. Requiring 
tracheotomy were 15 perforating wounds of 
the larynx, 11 perforating wounds of the 
pharynx, 7 avulsive wounds of the mandible 
with severe injury to tongue and floor of 
mouth, 2 perforating wounds of the trachea, 
and 2 perforating wounds of both trachea and 
esophagus. 

Wounds of the larynx. Seventeen patients 
with perforating wounds of the larynx, re- 
sulting from penetrating or perforating 
wounds of the neck, were cared for by our 
team. Of this scries, 15 were operated on. 
The 2 patients on whom wc did not operate 
require some explanation. One, a German 
civilian, had received a perforating wound 
resulting in the loss of the anterior portion of 
the thyroid cartilage. Through this wound a 
tracheotomy tube had been inserted at a field 
hospital. On admission to our installation 
the patient had pneumonia with a tempera- 
ture of Z03 degrees F. He died 36 hours later. 
The second patient, an American soldier who 
was admitted to the hospital with marked 
emphysema over neck and chest and in a 
state of severe shock, died a few hours after 
admission. 

Of the 15 operable patients, 12 had perfo- 
rating wounds of the thyroid cartilage and 3 
had perforations of the cricoid. They pre- 
sented varying degrees of emphysema and 
respiratory obstruction. Tracheotomy was 
performed under local anesthesia in all cases. 
This was followed by exposure of the entrance 
and exit wounds of the larynx through a 
collar incision at the level of the wound of 
entrance. The wound was debrided and 
hemorrhage was controlled; fragments of the 
cartilage were repositioned and held in place 
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by careful suture of the surrounding tissue. 
The wound was then repaired by primary 
suture. 

Pharynx. Twenty patients with perfora- 
tions of the pharynx were treated. These 
wounds were carefully d^brided and closed in 
laj’ers. Since we were very anxious to obtain 
primary healing of the mucous membrane, a 
soft rubber tissue drain was placed through 
the side of the neck only up to the suture line 
in the mucous membrane. The drain was 
removed on the second postoperative day. 
In several instances the entrance or exit 
wound was posterior to the sternocleidomast- 
oid muscle. These injuries were handled in 
the same manner, except that the drain was 
placed in the posterior pharyngeal or lateral 
space and the wound was closed. All wounds 
in this series healed by primary intention. 

ESOPHAGUS 

Four perforating wounds of the cervical 
esophagus were seen and may be classihed as 
follows: 

T. Anteroposterior wound of the neck, 
perforating laiynx and esophagus (Case i). 

2. Anteroposterior wound penetrating 
trachea and esophagus (Cases 2 and 3). 

3. Transverse penetrating wound of the 
neck (Case 4). 

Case i. The missile perforated the larynx at the 
level of the middle cricothyroid ligament, thence 
through the esophagus, coming to rest in the 
muscles of the posterior neck. 

Tracheotomy was done under local anesthesia. 
The patient was then given a general anesthetic 
consisting of pentothal sodium with nitrous oxide 
and oxygen. The neck was opened with, an incision 
extending from the wound of entrance to the tip of 
the left mastoid process; this was connected with a 
vertical incision along the anterior border of the 
sternocleidomastoid muscle, permitting the develop- 
ment of anterior and posterior flaps. The sterno- 
cleidomastoid muscle was divided transversely. The 
left superior thyroid vessels were identified and di- 
vided, permitting the left lobe of the thyroid to be 
retracted downward and mesially. The cervical 
portion of the esophagus was mobilited and the ct\- 
trance and exit wounds were closed by pursestring 
sutures of silk, reinforced by mattress sutures. A 
Penrose drain was inserted into the posterior esopha- 
geal space and the wound closed. The laryngeal 
wound was closed by suturing adjacent tissue over 
it. Foreign body was not removed. 


This patient was given nothing by mouth for the 
first 73 hours. During that time fluid and protea 
balance and sulfanilamide level were maiotamrilj 
intravenous injections. After 73 hours the patieat 
was given liquids, and slatting on the tith dajhe 
was given a soft diet. The Penrose drain to re- 
moved at the end of the first 48 hours; tracheotomy 
tube and suture were removed at the end of the £fii 
postoperative day. Primary healing of ^e irouad 
had resulted. The patient was permitted out of bed 
on the seventh postoperative day and was evacuated 
the following day. 

Case 3. This patient presented an anteropos- 
terior wound perforating both the trachea and the 
esophagus. He was treated in exactly the manner 
described in Case r, and made an uneventful re- 
covery. 

Case 3. This man also had an anteropostenw 
wound which perforated both trachea and esopha- 
gus. He died from anoxia resulting from a large 
blood clot which formed a complete bronchial ca't 
Had tracheotomy been - performed and suction 
instituted earlier in the chain 0/ evacuation, we b^ 
lieve this patient would have had a better oppor- 
tunity to live. ,, 

Case 4. A German civilian who was trans enea 
to our hospital after operation in 
had a transverse wound of the neck which 


the cervical esophagus. The portal 

the left inferior posterior triangle of the dks, ^ 

Mil was throuch the right stemqdeidomMiM 


exit was through the «f rte 

muscle corresponding to the 
thyroid cartilage. Operation wnsist^ e 
mfnt and carrvinc the dissection of the exi 


fi? and meiastg 

developed, accompanied by 
ture ranging from rot to 104 th« 

mide and pemcillin therapy was »nst tei ^ 
wJti. <,,nrvortivB treatment with blood ana v 


with supportive treatment feedinf 

It was possible » psss a 1.™ 


This patient was evacuated to a civilian h 
so no follow-up was possible. 


InaU4ins.a„cesof«— 


one symptom was ® * -severe 

glutition. This symptom . ^^.guntls of 

in wounds of the esophagus _ ^ 
either the larynx or P 'aether 
ence of such a symptom, tog^^ 
consideration of the cou 
determined the diagnosis. 

VASCUL.\S INJURIES 

Eitcrml canlid. 

ligation of one of the ex ^ avulsnt 

w«o those who 

wounds of the mandible or 
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the region of the temperomandibular joint, 
with division of the internal maxillary artery. 

Early in the campaign a patient was brought 
in I hour after being hit by an 80 millimeter 
shell which produced a severe avulsion of the 
mandible. Hemorrhage was so severe that 
traclieotomy had to be performed with patient 
in the prone position. When we turned the 
patient over, the amount of macerated tissue 
made it impossible to determine which side 
was primarily responsible for the bleeding. 

Under local anesthesia the right external 
carotid artery was exposed and compressed. 
This failed to control hemorrhage. The left 
external carotid artery was then exposed and 
obser\’ed to be much smaller in caliber than 
the right. When the smaller vessel was ligated 
hemorrhage was promptly controlled. This 
experience led us to believe that serious injury 
to one of two terminal branches of the external 
carotid produces vasospasm of the artery. 
Recognition of the vessel in spasm may be a 
useful diagnostic aid in deciding whether the 
right or the left external carotid artery is 
accountable for the major portion of the 
hemorrhage in avulsive injuries of the face. 

Lingual artery. Frequently we were able to 
control hemorrhage from tlie tongue by suture 
ligature in the tongue itself. However, wc 
found such treatment ineffective in 5 instances. 
Those patients required exposure and ligation 
of the lingual artery in the submaxillary space. 

Internal jugular vein. Three patients with 
division of the internal jugular vein were seen. 
Whenever the path of a missile suggested 
injury to the contents of the carotid sheath 
and a hematoma of the neck was observed, a 
planned operation was instituted, with ade- 
quate exposure of the sheath above and below 
the injury. Then when the clot was dislodged, 
accidentally or intentionally, the resultant 
hemorrhage could be quickly controlled. 

Common carotid artery. Two patients with 
injury to the left common carotid artery were 
admitted. The first was seen 18 hours after 
injury. At this time hemiplegia already ex- 
isted, with marked restlessness, confusion, 
irritability, and total lack of co-operation. 
Proximal and distal ends of the vessel were 
ligated. The patient died on the third post- 
operative day. 


The second patient was admitted 16 hours 
after injury, and, as with the first patient, 
hemiplegia had already developed. This pa- 
tient was not operated on. He died the second 
day after admission. 

ANESTHESIA 

Anesthesia for the seriously wounded max- 
illofacial case is not always ideal in an evacu- 
ation hospital, due Co sudden waves of patients 
with resultant shortage of anesthetists and 
anesthetic equipment. Discussion among 
surgeon, oral surgeon, and anesthetist almost 
always leads to the choice of an anesthetic 
that is satisfactory to all. Two factors make 
this anesthetic problem different from that in 
surgery of the trunk or the extremities. First, 
it may be difiicult, if not impossible, to main- 
tain an adequate airway before, during, and 
after operation. Second, the anesthetist and 
his paraphenalia must not interfere with the 
surgeon. In our experience, frequently the 
former and sometimes both factors necessi- 
tated tracheotomy before a general anesthetic 
was begun; and it was soon determined that 
the extensively or seriously wounded patient 
could best be cared for under general anes- 
thesia. 

Every patient who received ether was 
inducted rapidly to avoid the vomiting, 
straining, and struggling which would almost 
certainly result in active bleeding. Even so, 
suction had to be used in most cases, either 
during induction or just before insertion of the 
endotracheal tube. 

The endotracheal route was generally used 
in the administration of ether, but whether 
nasal or oral depended on the nature of the 
injuries and on the procedure contemplated. 
For example, a patient requiring the placing 
of labial arch bars and other intraoral pro- 
cedures was handled with the nasal tube. The 
largest possible tube (up to and including size 
No. 38 F.) was used to facilitate the passage of 
a large urethral catheter so that aspiration of 
the trachea might be accomplished through 
the same channel. This latter procedure was 
necessary because many patients had aspir- 
ated a large amount of blood and secretion by 
the;time they had been transported from the 
battlefield and anesthetized. We believe that 
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Total 

S 7 


31*^ 

391 

S 
5 

293 
79 
114S 

routine aspiration was in part responsible for 
the total absence of postoperative pneumonia 
in the reported series of cases. Neither were 
there any demonstrated cases of atelectasis, 
and only once was it necessary to use the 
bronchoscope before a patient left the oper- 
ating table. 

To introduce the endotrachial tube a 
laryngoscope with a flat blade was preferred 
because the tongue was displaced less by It 
than by the large half-round type. The 
laryngoscope was useful not only In passing 
the tube under direct vision but also In clear- 
ing the pharynx of blood, secretion, and the 
bits of fractured bone or teeth which were 
often found there. Immediately after the tube 
was passed, it was connected to the ether can, 
which will be described later, nien the 
pharynx was again carefully cleansed under 
direct vision, and 2 to 4 feet of gauze mois- 
tened in warm water or saline solution was 
lightly packed about the tube, to prevent 
aspiration of blood and secretion. Neither 
mineral oil nor vaseline was used because the 
surgeons objected to the mess of the oil on 
their hands and instruments. Seventy-five 
consecutive cases were closely followed post- 
operativelyj no serious pharyngitis or hoarse- 
ness was noted. 

Amodified Flagg can was alwaysusedforthe 
administration of endotracheal ether. This 
simple apparatus consisted of a bent metal 
adapter to which was attached a thick walled 
rubber tube, ^ inch inside diameter and 5 to 
10 inches long, which led into the ether can. 
The tube should not be longer than 12 inches 
at the most, to avoid a large dead air space 
and its attendant accumulation of carbon 


TABLE IV. — ^ANESTHETICS 

Cues 

Gas-oxygen-etier 

Endotracheal 18 

Ether 

Open drop ij 

Endotracneal (Flagg) 277 

Tracheotomy (open drop) 26 

Sodium pentothsil 

Sodium pentothal and nitrous osdde. . . . 
Sodium pentothal and nitrous oxide u-ith 

tracneotomy 

Cocaine, topical 

Local infiltration and block 
None 


dioxide. The “ether can” was a 14 ounce 
evaporated milk can with two flinch holes ia , 
the top. The inspired air was drattij over the 
yiXoyi inch of ether in the can and thence 
through the tube and into the lungs. This 
sufficed to keep the patient in l^ht surgical 
anesthesia. If the plane of anesthesia became 
too light its depth could be increased simply 
by lowering the tube further in the can, ci 
even by warming and gently agitating the an 
with the hand. Oxygen was administered, 
when needed, through a catheter inserted in 
the open hole of the can. 

This method of administering ether «as 
greatly favored by our team. The apparatus 
was easy to clean, could be covered by drapes, 
and was almost completely automatic; as the 
patient became more deeply anesthetized his 
respiration became more shallow and less ether 
was vaporized. The hazard of explosion sea 
controlled by having the maxiUofacial table 
situated at the end of the operating tent away 
from central supply and from stoves, when 
they w’ere used. , 

Gas-oxygen-ether could have been 
more frequently, but since 8 to 10 
tables were being used gimultaneousy, 1 w 
felt that the two gas machines could test 
used for the abdominal and ^ ' 
Approjimately 50 per cent of L 

(rents were inducted mth gas-orjten 
and then intubated. The tube to tl« ™ 
nected to the Flagg can, freeing the 
machine for other uses. 

Though it waa a rule that no Pf 'f 
■wonnda tommnnieated with anj 
passages, including ™ ,t,eals 1 

Ihould receive pentotha] 
relatively high number of F 
ICS admimstered. Inis 'if 
because approximately • ..g ^ith vr 

in this series did not communicate m 

*”1Subat!on under W''' 

accompiished in some 'nstan , ^ughirS 
ency to severe 

made such "Tforinduc^^^^ 

chloride and drop etheG ^ere 

about 25 per cent of the p ^ extensi'^ 
dally reserved t them through tb« 

wounds of the mouth, to get tiieni 
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excitement stage quickly and quietly. Patients 
were merely brought to a state of unconscious- 
ness with ethyl chloride spray; then a fresh 
mask was applied and the administration of 
drop ether was begun. One death can prob- 
ably be attributed to ethyl chloride induction. 

Sodium pentothal was frequently used for 
patients requiring operation on the posterior 
neck. In such instances it was most conven- 
ient, from the anesthetist’s point of view, to 
use the neurosurgeon’s occipital headrest. Not 
only was the airway then easy to maintain but 
the surgeon also welcomed the resultant 
stability and adjustability of the patient, who 
could be settled in a comfortable position 
while still awake. 

Seventy-nine patients received no anes- 
thetic. Nearly all of that group had burns of 
the hands and face requiringaminimumof pain- 
ful manipulation. All had received a preoper- 
ative injection of to grain of morphine. 

POSTOPERATIVE CARE 

Postoperative treatment of plastic maxillo- 
facial injuries was guided in part by the length 
of time the patient was to remain in our in- 
stallation. The hospital operated under direc- 
tives declaring chest and abdominal injuries 
nontransportable for 7 and 10 days, respec- 
tively; therefore retention of the severely 
injured plastic maxillofacial patients did not 
at any time interfere with its mobility. Since 
all the latter type patients were operated upon 
under a general anesthetic which was admin- 
istered through either an endotracheal catheter 
or a previously placed tracheotomy tube, 
scrupulous attention to their postoperative 
care was required. 

£arly postoperative care. During the anes- 
thetic and opiate recovery period it was 
essential to maintain a dry airway, to correct 
dehydration and shock, and to continue 
chemotherapy. 

It was not necessary to remove the endo- 
tracheal catheter immediately after surgery, 
and leaving it in situ conferred two advantages: 
(i) it facilitated the maintenance of a patent 
and dry airway, as did use of a tracheotomy 
tube, and (2) it expedited the administration 
of oxj'gen whenever that procedure was 
necessary. 


Immediately available suction for each 
patient was imperative. The length of the 
period during w'hich this procedure was re- 
quired depended in great part on the amount 
of material aspirated and on the state of shock. 
Electrically operated mechanical suction was 
most desirable, but there was not a sufficient 
number of such units in the hospital. Conse- 
quently, that equipment had to be supple- 
mented by foot pedal apparatus, exhaust 
suction from gasoline motors, water suction, 
or a simple syringe suction. Only by utilizing 
one or more of these supplementary means' 
was adequate suction available in postopera- 
tive and shock wards. 

The parenteral use of crystalloid solutions 
for the correction of dehydration and the fur- 
ther use of blood and plasma in the treatment 
of shock were necessary. When blood was 
used in a preservative solution containing 
chloride, care was exercised in the further 
administration of saline solutions so that 
water retention might be prevented. We 
found it better to use 5 per cent glucose in 
distilled water, rather than saline, under those 
circumstances. 

Chemotherapy consisted of penicillin, 20,000 
Oxford units every 2 hours by intramuscular 
injection, and sulfadiazine, i gram every 4 
hours by mouth. This was routine, unless 
special circumstances required other means of 
administration or different dosage. Sodium 
sulfalhiazolc in solution was given intra- 
venously to patients unable to take sulfa- 
diazine by mouth. 

Late postoperative care. Following the anes- 
thetic and opiate recovery phase, the patients 
were set upright to facilitate venous drainage 
and to reduce edema, thus preventing tension 
on sutures and local anoxia of the involved 
tissues. 

For those patients W’ho had injuries of the 
oral or pharyngeal cavities, feeding was begun 
at once by oral or nasal catheter, depending 
on the nature of the injury. By this means 
those patients were immediately on a liquid 
diet containing 2500 to 3000 calorics. The No. 
18 F. urethral catheter with 50 cubic centi- 
meter syringe was excellent for this purpose. 
The catheter was removed after each feeding. 
After two or three lessons the patient could 
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feed himself. This method not only insured 
adequate food and fluid intake, but also im- 
proved the wound hygiene. 

Meticulous hygiene of the cavities was then 
instituted. This consisted of irrigation with 
physiological saline solution followed by 
hydrogen peroxide or potassium permanga- 
nate solution. Sinuses or bones exposed by 
extensive loss of tissue were sprayed with 
activated zinc peroxide solution. Here again, 
after two or three lessons, the patient wel- 
comed the opportunity of caring for himself. 

IVhen adequate early surgical treatment 
was carried out it was seldom necessary to 
allow the tracheotomy tube to remain in place 
for more than 4 days. Throughout the period 
covered by this report a high percentage of 
tracheotomy tubes were removed before the 
patient was evacuated, and during the last 5 
months all tubes were removed before that 
time. In no case did follow-up records reveal 
any ill effects. We believe that there is a 
tendency to allow the tube to remain In place 
longer than its period of usefulness, thereby 
prolonging the time required for closure and 
increasing the amount of scar tissue. 

BtJRNS 

Practically all burns seen at this evacuation 
hospital were second or third degree burns. 
In approximately 70 per cent of the cases 
morphine was sufficient for debridement and 
dressing. The remaining 30 per cent had 
additional injuries requiring administration of 
a general anesthetic. Petrol and flash burns of 
the extremities were treated, following de- 
bridement, with the application of fine mesh 
vaseline gauze, pressure dressing, and immo- 
bilization. 

Due to gross contamination by excretions 
from nose and mouth, dressings were not used 
on the face, except for evacuations. When 
patients arrived at the ward they were placed 
in Fowler’s position on a sterile sheet with a 
sterile towel for pillow cover. As a result of 
maintaining this position less edema devel- 
oped. 

All phosphorus burns admitted to the hospi- 
tal had received previous application of copper 
sulfate. Even so, the more deeply imbedded 
particles required excision, but if this were 


unnecessary the burns were treated as petrol 
or flash burns. 

Three civilian children with third degree 
burns of face and hands were treated Tiih 
excision, full thickness skin grait to the face, 
and split thickness grafts to cover the hands. 
This treatment was adopted beause both 
evacuation to civilian hospitals and later care 
were very uncertain. 

Postoperative treatment of barns entailed 
(i) administration of blood and blood plasma 
/or hemoconcentration, (2)chemotherapy,a]id 
(3) the maintenance of adequate fluid iataht 


DEATHS AND THEIR CAUSES 

Case i. Clinical diagnosis: perforating wound of 
face, resulting in compound comminuted iraclored 
the mandible, bilateral horizontal compound comni- 
nuted fracture of the maxilla, and extensive laten 
tions of the face. Cause of death: Irreversible shKi 
Case 2. Clinical diagnosis; perforating wound 01 
neck, with perforation of larynx. No wi- 

formed. Cause of death; erophj'sema mth eellu^t& 
Case 3. Clmical diagnosis: perforating flOMd o 
the face: portal of entry was in the region , 
temperomandibular joint, and exU was thr f 
eoor of the mouth. 

Cause of death: hemorrhage from mteraal msxuito 

“'cSe 4 - Clmical diagnojis! multiple Krtag 
wounds, with third degree bums cl Wh » 
Cause of death: irreversibieshociL . 

Case 5. Clinical 

trachea. No operation performed. . .j|y gned 
hemorrhage producing clot which comp 7 
the tracheobronchial tree. wound of 

Case 6. Clinical diagaosts: 

neck. No npecation performed. Cao«» 

induction of anesthesia with eH’l'l wound of 

Case 7. Clmical diaenos»i i p.,.- 

laryna. Not operated on. Cause ol destn. p 

roonia. ..^ond and 

Case 8. Clinical diagnosis. seronO 
degree burns involving 8o per , j. 

face. Cause of death: irreversible sho j:^^^ 

Case 9 - Clinical S bjdy surfa«- 

degree burns of lOO , 

Cause of death; irreversible snoci<. . 

Case io. Clinical diagnosis. P"'°tid artery, 
of neck with division of left .gjsel from 

'.use of death: thrombose oHhe Swithl'®' 
A. -r to the circle or 


lite of injury 
alegia, 


Case ii. Clmical diagnosis. 

„■ the neck with „bU ■>' "irf 

ittery. Cause of jj,. circle of I'®®' 

rom the site of injury to 
vith hemiplegia. 
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SUMMARY AND CONCLUSIONS 
r. Two ca<cs with successful primarj* clo- 
sure of the ccmcal esophagus are reported. 

2. Endotracheal anesthesia is preferred in 
the severely injurcrl maxillofacial patient. 

3. Ix)w collar incision is preferred for the 
tracheotomy. Tracheotomy tubesoften remain 
in silu longer than their period of usefulness. 


4. Vasospasm of the external carotid arterx* 
can be used as a diagnostic sign in determining 
whether the right or the left external carotid 
artcrj* is responsible for the m.ijor portion of 
the hemorrhage in avulsivc of injurj’ to 
the face. 

5. Primary closure of neck and face wounds 
is the treatment of choice. 




RANSVEUSE PRESENTATION 


JOHN TOTTERDALE COLE, M.I)., and FORBES DEI.^NT, M.I)., New York, New York 


A re VIEW of early obstetrical litera- 
ture reveals that abnormal presenta- 
tions usually ended with destruction 
■ of the fetus. Hut as obstetrics 
emerged as an art, with its goal a healthy 
mother and infant, instnimcnls and methods 
Were devised to ctt|)c with the problem of 
transverse presentation. Internal version, ex- 
ternal version, forceps, and cesarean section 
have re<lucc<l the number of unfavorable re- 
sults. 'I'hc accumulation and the intelligent 
intcqirctation of statislic.al data have further 
reduced mortality. 

Stephenson reviewed the original pajKr of 
.Sir Tliomas Denman (1785) who sujKrfici.'iIly 
dvscrilxni the mcclLinism involved in 3 cases 
of ncglcctctl transverse presentation in which 
sp<mtancous deliver^' cvcnlu.ally occurred. He 
a‘crilx-<l the term spontaneous evolution to 
this rare outcome. Stephenson .also rcvicwc<l 
the original pa|Kr of Douglas (1.S19) who 
made a more se.irching inquiry of tlic phenom- 
enon. Rocrlcrer (1756) dcscril)cd p.artu5 con- 
dujdieato corpore, or birth with the doubled 
Eastman ng.ain reviewed the subject in 
>013. In modem obstetrics this form of de- 
liver)- i< of historical interest and is only rarely 
in the neg!cctc<l c.asc. Mcxlcm teaching 
iaM‘ts upon some form of interference sshrn a 
patient is encountered svith a txTsbtcnt iran^- 
serve jircscntallon. Tlie physiewn who pur- 
a courv of watchful w.-ii(ing in the«e^ difli- 
tuU ca*cs invariably finds bimvrif drivrn to 

' t v-r’-H^CoC'.n-. »t ns- Sf-. \t'\ 


desperate and heroic therapy, often resulting 
in death of the infant and/or the mother. 

In the late iSoo'.s an abundance of Gcrm.in 
literature appe-ared concerning the treatment 
of transverse presentation by internal podalic 
version. Most authors accepted internal po- 
dalic vcr.sion as the treatment of choice, and 
were chiefly concerned with the state of the 
cervix at the time such interference was just- 
ificil. Sach.s and Pix-ck later (10:6) summar- 
ized the opinions of leading German nb^te- 
triemns about h.alf of whom fell that intern.al 
version should lie j>crfornied prior In full dila- 
tation, and the other half Ivlievcd that in- 
ternal version was not indicated until full 
<IiIat.ation of the rervix had occurri*<l. Cesar- 
ean section was not entirely forgotten, but it 
was thought that the operation was not imU- 
catc<l unless additional factors were prc'cnt. 
Kamniker statcil that the mother should 
rcalirc the arhletl ri'.k, and her wishes shnuld 
be considcretl. Chatunrew was of the opinion 
lh.it cesarean section w-.is indiiated in c.im's 
in w-hich the nictnbrancs riipturcfl early and 
that lK>lh fct.il and maternal niort.ilily should 
l»c mlureil by such treatment. In the more 
recent American lltcmlure mtIcs of c-ivs h.ivc 
l>ccn rt4>orted by lkislm.in. .Novey and .Sr.linei- 
dcr,and Torpin. Ikislm.in’s series cox-cred the 
perir*'! from to lO.tt, and Novey .ind 
Schn^'Mrr’s scries the j>cri>''i from lo.'O if> 
J030. It is thepuqMjw of thispajvr lopre-rrsl 
a more recent series of cases, arnl if 
to tv.ilu.itc the innurnce of .*if!\Mncr» in *ur- 
gerj', clK-mnthct.'.py and the dcvcl'^'ment ♦>( 
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feed himself. This method not only insured 
adequate food and fluid intake, but also im- 
proved the wound hygiene. 

Meticulous hygiene of the cavities was then 
instituted. This consisted of irrigation with 
physiological saline solution followed by 
hydrogen pecoidde or potassiam permanga- 
nate solution. Sinuses or bones exposed by 
extensive loss of tissue were sprayed with 
activated zinc peroxide solution. Here again, 
after two or three lessons, the patient wel- 
comed the opportunity of caring for himself. 

\Vhen adequate early surgical treatment 
was carried out it was seldom necessary to 
allow the tracheotomy tube to remain in place 
for more than 4 days. Throughout the period 
covered by this report a high percentage of 
tracheotomy tubes were removed before the 
patient was evacuated, and during the last 5 
months all tubes were removed before that 
time. In no case did foUow-up records reveal 
any ill effects. We believe that there is a 
tendency to allow the tube to remain in place 
longer than its period of usefulness, thereby 
prolonging the time required for closure and 
increasing the amount of scar tissue. 

DUKNS 

Practically all burns seen at this evacuation 
hospital were second or third degree burns. 
In approximately 70 per cent of the cases 
morphine was sufficient for debridement and 
dressing. The remaining 30 per cent had 
additional injuries requiring administration of 
a general anesthetic. Petrol and flash bums of 
the extremities were treated, following de- 
bridement, with the application of fine mesh 
vaseline gauze, pressure dressing, and immo- 
bilization. 

Due to gross contamination by excretions 
from nose and mouth, dressings were not used 
on the face, except for evacuations. AVhen 
patients arrived at the ward they were placed 
in Fowler’s position on a sterile sheet with a 
sterile towel for pillow cover. As a result of 
maintaining this position less edema devel- 
oped. 

All phosphorus burns admitted to the hospi- 
tal had received previous application of copper 
sulfate. Even so, the more deeply imbedded 
particles required excision, but if this were 


unnecessary the burns were treated as pttrol 
or flash burns. 

Three civilian children with third degree 
burns of face and hands were treated # 
excision, full thickness skin graft to the face, 
and split thickness grafts to cover the hands. 
This treatment was adopted bemsa W 
evacuation to civilian hospitals and later at 
were very uncertain. 

Postoperative treatment of bums entailed 
(i) administration of blood and blood plasm 
for hemoconcentration, (2)chemotherapy, and 
(3) the maintenance of adequate fluid btah 


DEATHS AND THEIR CAUSES 

Case j. Clinical diagnosis: perforating woiindoi 

face, resulting in compound comminuted fracture of 
the mandible, bilateral horizontal compound conri 
nuted fracture of the maxilla, and extensive latera 
tions of the face. Cause of death: irreversible shock 
Case 2. Clinical diagnosis: perforating iround 0! 
neck, with perforation of larynx, No 
formed. Cause of death: emphysema with celiia • 
Case 3 . Clinical diagnosis: perforabnf rrowd 
the face; portal of entry was m the region of ^ 
temperomandibular joint, and exit ^ 

floor of the mouth. N’o operabon wrW 

Cause of death: hemorrhage from internal maiuiaiy 

“'cS'e 4- Clinical diagnosis: multi* W*""* 
wounds, with third degree burns ol W 
Cause ot death; Irreversible shoeli. ^^ 

Case g. Clinical diagnosis; 
trachea. No operation performed. C . £[|jj 
hemorrhage producing clot which co P 

the tracheobronchial tree. wound ef 

Case 6. Clinical diagnosis: P«f°« “>8 7 eitb' 
neck. No operation.performed. Cau« 01 

induction of anesthesia with wound of 

Case 7. Clinical diagnosis: 

larynx. Not operated on. Cause or 
monia. -.rnrd and tbiru 

Case 8. Clinical 

degree burns involving 80 P® -c], ,},ock. , . 

face. Cause of death: irreveisible sboc 
Case 9- Clinical S 

degree burns of lOO , c.fj. ■ 

Cause of death: irrevenib!e shoa. j^ 

Case 10 Clinical diagnosis. srtei?’ 

ol neck with division vessel frej * 

Cause of death; tbrojihvsis « “ „d»,;hbr”» 

site of injury to the circle of 

"'Se ... clinw 

of the neck with “ tomtois f *1' v^ 

artery. Cause of death- i 
from the site pf injury 
with hemiplegia. 
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' SUMMARY AND CONCLUSIONS 

1. Two cases with successful primary clo- 
;ure of the cervical esophagus are reported. 

2. Endotracheal anesthesia is preferred in 
.he severely injured maxillofacial patient. 

3. Low collar incision is preferred for the 
tracheotomy. Tracheotomy tubes often remain 
\n situ longer than their period of usefulness. 


4. Vasospasm of the external carotid artery 
can be used as a diagnostic sign in determining 
whether the right or the left external carotid 
artery is responsible for the major portion of 
the hemorrhage in avulsive types of injury to 
the face. 

5. Primary closure of neck and face wounds 
is the treatment of choice. 




RANSVERSE PRESENTATION 


JOHN TOTTERDALE COLE, M.D., and FORBES DELANY, M.D., New York, New York 


A REVIEW of early obstetrical litera- 
ture reveals that abnormal presenta- 
tions usually ended with destruction 
• of the fetus. But as obstetrics 
emerged as an art, with its goal a healthy 
mother and infant, instruments and methods 
were devised to cope with the problem of 
transverse presentation. Internal version, ex- 
ternal version, forceps, and cesarean section 
have reduced the number of unfavorable re- 
sults. The accumulation and the intelligent 
interpretation of statistical data have further 
reduced mortality. 

Stephenson reviewed the original paper of 
Sir Thomas Denman (1785) who superficially 
described the mechanism involved in 3 cases 
of neglected transverse presentation in which 
spontaneous delivery eventually occurred. He 
ascribed the term spontaneous evolution to 
this rare outcome. Stephenson also reviewed 
the original paper of Douglas (1819) who 
made a more searching inquiry of the phenom- 
enon. Roederer (1756) described partus con- 
dupHcato corpore, or birth with the doubled 
body. Eastman again reviewed the subject in 
\933- In modern obstetrics this form of de- 
livery is of historical interest and is only rarely 
seen in the neglected case. Modern teaching 
insists upon some form of interference when a 
patient is encountered with a persistent trans- 
verse presentation. The physician who pur- 
sues a course of watchful waiting in these diffi- 
cult cases invariably finds himself driven to 

From the Department of Obstetrics and Gynecolofy, Cornell 
University Meical College, and The New York Hospital. 


desperate and heroic therapy, often resulting 
in death of the infant and/or the mother. 

In the late 1800’s an abundance of German 
literature appeared concerning the treatment 
of transverse presentation by internal podalic 
version. Most authors accepted internal po- 
dalic version as the treatment of choice, and 
were chiefly concerned with the state of the 
cervix at the time such interference was just- 
ified. Sachs and Poeck later (1926) summar- 
ized the opinions of leading German obste- 
tricians about half of whom felt that internal 
version should be performed prior to full dila- 
tation, and the other half believed that in- 
ternal version was not indicated until full 
dilatation of the cervix had occurred. Cesar- 
ean section was not entirely forgotten, but it 
was thought that the operation was not indi- 
cated unless additional factors were present. 
Kamniker stated that the mother should 
realize the added risk, and her wishes should 
be considered. Chatunzew was of the opinion 
that cesarean section was indicated in cases 
in which the membranes ruptured early and 
that both fetal and maternal mortality should 
be reduced by such treatment. In the more 
recent American literature series of cases have 
been reported by Eastman, Novey and Schnei- 
der, and Torpin. Eastman’s series covered the 
period from i8q6 to 1931, and Novey and 
Schneider’s series the period from 1920 to 
1939. It is the purpose of this paper to present 
a more recent series of cases, and if possible, 
to ewiluate the influence of advances in sur- 
gery, chemotherapy and the development of 
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blood banks, which appear to be influencing 
the method of treatment in cases of transwrsc 
presentation. 

In a review of the records of 45,000 deliv- 
eries at The Woman’s Clinic of The New York 
Hospital between 1932 and 1946, 78 cases of 
transverse presentation are recorded. Arbi- 
trarily, all cases of twin deliveries in which 
the second twin was transverse have been 
eliminated since in this instance the problem 
is not the same. Cases in which the original 
presentation was transverse and spontaneous 
version occurred have also been eliminated 
because many such cases were not reported 
and one could not be certain of the validity of 
the findings. It was also necessarj’ to elim- 
inate cases in which the fetus weighed under 
1500 grams, for here again many were not re- 
ported and they apparently offered no special 
problem. However, it was just as necessary to 
include the group in which the fetus weighed 
between 1500 to 2000 grams as will be pointed 
out later. The authors fully realize that cases 
in this group went unrecognized or were not 
repotted, and the incidence of transverse pres- 
entation in which the fetus is between 1500 to 
2000 grams must be greater than indicated in 
their series. No attempt has been made to 
differentiate between the so-called oblique 
presentation and transverse presentation. The 
broad definition of transverse presentation— 
where the long axis of the fetus crosses the 
long axis of the mother— has been used 
throughout the study (Chart i). 

Per cent 
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Chart I. Etiological factors i 
presentation. 


14 Unknown 17.9 

9 Multiparit/ 11.5 

9 Myoma 11.5 

S riaccnia previa. 10 
S Prematurity 10 

7 Uterine abnor- 
mality . - ■ 9 

5 CosUacted 

pelvis ... 6.4 

5 Premature rup- 
tured mem- 
branes . .64 

3 Ventral hernia . 3.8 
3 Previous uterine 

su^ienrioQ. 3.8 

2 Hydramnios 2.6 

3 insertion of bag 3.6 
3 Excessive »ze 

infant 3.6 

I Pelvic kidney... x.j 


78 cases of transverse 


The importance of the etiological lactorlies 
in its influpce on the plan of treatment d 
each individual case. As in other series of 
cases it was difircult in a large number of in- 
stafnees to determine the reason for the ab- 
normal fetal presentation. In general, the 
findings are much the same as those of other 
investigators. Myoma uteri was considered 
the etiological factor only in those cases in 
which the myomas were of such size that they 
might presumably affect the presentation of 
the fetus. When there was no other obvious 
etiological factor, the cause was attributed to 
multiparity if the woman had previously pra 
birth to two or more infants, to piemataiity if 
the infant weighed under 2500 grams, and to 
excessive size infant if the infant weighed 
more than 4000 grams. It is evident that it 
would be more proper to call these the prw 
able etiological factors. Of unusual interest a 
the single case of transverse presentation in 

which the causative factor was presence 0 

a kidney overlying the pelvic brim as prove 
at operation. This patient had had one 
vious pregnancy which was also 
by a transverse presentation termmatea y 
cesarean section. 


TABLE I.-DISTRIBUTION OF 78 J! 

TRANSVERSE PRESENTATION ACCORtD.0 

PARITY 


Pertif 


I or 6 

; or more , — ^ 

ToUjl-lS Tc.uI -«5 

tverage-i.8 „ 

A tabulation of the 78 
iresentation according “Pf"! 5 js an etio- 
liaes the influence of 

ogical factor (Table I)- 

CABtE I« 

IRANSVZKSE 
BIRTH WEIGHT OF THE 

Inf»nlweI»litiiJ*r»n‘» *• }6 

* J74 

.. 14 

. 15 ,,j 

IS 

_ 17 59 

7 



WeTagc-3003 grams 
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A distribution of the patients according to 
the birth weight of the infant shows the great- 
est number of cases of transverse presentation 
occurred when the infant weighed between 
3000 and 3500 grams (Table II). 


FETAL MORTALITY 


The fetal mortality figures reported by the 
German authors vary widely, being from iQ.o 
to 47.2 per cent. This appears to be due to the 
fact that some authors included in their scries 
all cases in which the fetus weighed 1000 
grams or more. It is obvious that some clinics 
were seeing many more neglected cases of 
transverse presentation than others. Novey 
and Schneider report the fetal mortality to he 
30.7 per cent in 114 full term infants at the 
University Hospital, Baltimore. Eastman's 
figure is 47.2 per cent in 93 cases at the Johns 
Hopkins Hospital when the fetus weighed 
2500 grams or over, and 30.0 per cent when he 
eliminated the cases in which the fetal heart 
was not heard on admission to the hospital. 
In the present series, there were 62 cases in 
which the birth weight of the infant was 2500 
grams or more, and 9 fetal deaths occurred 
(14.5%). If the 4 cases are discarded in which 
the fetal heart was not heard on admission to 
the hospital, the fetal mortality was 8.6 per 
cent (Table III). 


TABLE III.— FETAL MORTALITY IN 62 CASES OF 
TRANSVERSE PRESENTATION IN milCII THE 
FETUS W’EIGHED 25OO GRAMS OR OVER 

Peremt 

Qa«$ificatioii No casfi No deaths MoruGty 


Total cases 

Fetal heart present 
Method of delivery 

Vaginal 

Abdominal 


62 g 14.S 

S8 5 8-6 

28 S 18.0 

30 o 0.0 


In the entire scries of 78 cases there were 18 
fetal deaths. As will be noted from Table IV, 
7 deaths occurred prior to the onset of labor, 8 
were associated with labor and delivery, and 3 
were neonatal deaths. 

These fetal mortality figures are lower than 
generally reported. We believe that this fact 
IS due to our high incidence of delivery by 
cesarean section which in turn has been influ- 
enced by the development of blood banks and 
advances in chemotherapy, particularly the 
introduction of the sulfonamide drugs and 


TABLE IV.— CAUSES OF 18 FETAL DEATHS OC- 
CURRING IN 78 CASES OF TRANSVERSE 


PRESENTATION No. No 

cases deaihs 

Prior to labor 7 

Unknou'n S 

Hypertensive disease i 

Pre-eclampsia... .. i 

During labor 5 

Prolapse of cord 4 

Unknown ... ... i 

During delivery 3 

DifljcuUy with aftetcoming head . 2 

Prolapse of cord i 

Neonatal death 3 

Prematurity ... 2 

Asphyxia .... ... i 


penicillin. There were 5 live-born infants who 
sustained injuries during delivery (all deliv- 
ered by internal podalic version and breech 
extraction): 2 nerve injuries, i intracranial 
hemorrhage, i fractured clavicle, and i hema- 
toma of the knee. 

MATERNAL MORTALITY 

In the series there occurred i maternal 
death (1.3%), which rate compares favorably 
with other reports. Eastman records 5 ma- 
ternal deaths in his cases and makes the in- 
teresting observation that all 5 deaths oc- 
curred in immature or premature labors, the 
largest child weighing 2030 grams. 

The patient was a 37 year old, black, septipara, 
tredecimgravida, with negative Wassermann, and 
normal pelvis. Her expected date of confinement 
was June 17, 1940. She was admitted to the hospital 
at 6:30 p.m. on June 7, 1940, because of the absence 
of fetal movement for 2 days and the onset of mild 
labor at i p.ra. accompanied by slight vaginal spot- 
ting. On admission no fetal heart sounds could be 
heard and the patient had a fever of 38 degrees C. 
which was attributed to intrapartum infection. Ab- 
dominal examination revealed a tender uterus and 
the fetus in transverse presentation. A sterile vag- 
inal examination at 8 p.m. showed the cervix to be 
soft and 6 centimeters dilated with the maternal 
surface of the placenta palpable over the entire cer- 
vical os. Brisk vaginal bleeding was present so the 
placenta was pierced by the examining hand, both 
feet grasped and pulled into the vagina. This con- 
trolled the hemorrhage. Anesthesia was discontinued 
and with each uterine contraction, gentle traction 
was made on the feet. Fifty minutes later the pa- 
tient was delivered without difficulty of a 2740 gram, 
macerated infant. One minute later the placenta 
was expressed spontaneously and completely. The 
cervix was inspected and found to be intact. The 
uterus was explored and no defect noted. The uterus 
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TABLE V.— METHOD OF DELIVERY IN 78 CASES 
OF TRANSVERSE PRESENTATION 


Method 
Internal podalLc version. 


No c 


36 


Cesarean section 
External version— spon- 
taneous delivery 2 2.0 

Spontaneous i 1.3 

•Fetal heart heard on admission to hospital 




contracted well. The total blood loss was 400 cubic 
centimeters. 

Immediately following delivery the patient re- 
ceived 500 cubic centimeters of whole blood intra- 
venously and was in good condition. One and one- 
half hours later the blood pressure was found to be 
60/20 and the patient was exhibiting the classical 
signs of shock. The uterus was found to be relaxed, 
and an additional 400 cubic centimeters of blood and 
clots were expressed from the uterine cavity. It was 
apparent that the shock was out of proportion to the 
blood loss, so the patient was prepared for re-exam- 
ination of the uterine cavity. At 11:15 p.m. the 
second examination revealed a rent in the lower 
uterine segment on the right side and extending into 
the right broad ligament. The patient was prepared 
for further transfusions and immediate laparotomy. 

A hysterectomy was performed in 42 minutes, 
during which time the patient received 1050 cubic 
centimeters of whole blood, but her condition re- 
mained critical, One hour after operation the pa- 
tient had reacted and was rational and co-operative. 
Her general condition had improved. The blood 
pressure recorded at 78/40; the pulse of fair 
quality but rapid. During the next hour her course 
was steadily downhill in spite of the transfusion of an 
additional 500 cubic centimeters of whole blood. 
She did not respond to the usual emergency drugs, 
'and expired 7 hours after delivery (4 hours after 
hysterectomy). 


METHOD OF DELIVERY 


It will be noted in Table V that almost half 
of the deliveries in this series were by cesarean 
section. In 93 cases of transverse presentation 
in which the fetus weighed 2500 grams or over 
and the fetal heart was heard on admission to 
the hospital, Eastman reports 21 cesarean 
sections (22.6%). Novey and Schneider re- 
cord 21 sections in 151 cases (i3-9%). In the 
present series, considering only infants weigh- 
ing over 2500 grams when the fetal heart was 
present on admission, there were $8 cases of 
which 30 were delivered by cesarean section 

(Si-7%)- 

Table VI describes the methods of treat- 
ment and delivery in greater detail. 


TABLE VI.— DETAILS OF METHOD OF DEIDTH 
IN 78 CASES OF TRANSVERSE PIESEIU- 
TION 

No. cases Method 

36 Cesarean section 

Classical J7 

Low-flap 6 

Porro 3 

Extraperitoneil j 

28 Internal podalic version and breech eitncUcj 
S Intrauterine bag, interna! p^ahe verson, 
breech extraction 

3 Attempted external vertion, internal po£a 3 c 
version, breech extraction 
I Intravagina] bag, internal podalic version, it- 
structive operation 

t Abdominal binder, internal podalic verson, 
breech extraction 

I External version, binder, internal pedaS; ses- 
sion, destructive operation 
I External version, abdominal binder, 
eous delivery 

I External version, manual fixabon of head, spon- 

taneous delivery 
X Spontaneous delivery 

TREATMENT 

In the treatment of transverse presentation 

no strict regimen can be outlined for all » 
To some extent the treatment of an indmdna 
case depends upon certain variable factors 
I. Etiological factor. The ° l 

pelvic tumor, contracted 
normality, or placenta previa 
indicate vaginal deli^ry ® 

section mandatory. ConvMsel)^ 
of a premature infant be- 

tending physician to 
low. But as previously ijlial 

S maternal deaths occurred when tne w 
weighed 2030 grams or less. j , 

a. Age and relative Soryd 


greater, in suen a case .j, 

to choose cesarean '''““.Vor'elvhes'*’*''" 
delivery. Again, one '™'‘* “ Xted}"®! 
perform a Mterecto™/ 
primlpara, and would use er eiy 
lerve the organ for future 

3. Duration of.P;«“°?™l measor"'" 
with a previable conditi””® 

to be avoided. vagina' deliv 

would be more inclmed to j,„«-ardir 
ery when the fe® “s eacessn* 

sarean section when tn 
large. 
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4. Condition of fetus. If the fetus is in dire 
straits, clinically dead, or malformed, delivery 
from below is usually indicated and cesarean 
section to be avoided. 

5. Duration of labor. When abdominal de- 
livery is decided upon, the duration of labor 
affects the selection of the type of cesarean 
section to be performed. As labor becomes 
protracted, thinning of the lower uterine seg- 
ment makes external and internal version 
increasingly hazardous procedures. 

6. Condition of the membranes. With rup- 
ture of the membranes and the escape of the 
amniotic fluid, prolapse of the cord is an ever- 
present and e.xtremely unwelcome complica- 
tion. External version is more difficult, often 
impossible, and frequently injudicious. Brax- 
ton Hicks or internal podalic version may lead 
to fetal death unless the patient may be im- 
mediately delivered. 

Antenatal care. Novey and Schneider em- 
phasize the importance of adequate prenatal 
care. During the antenatal period careful 
examination would reveal the presence of a 
pelvic tumor, contracted pelvis, uterine ab- 
normality, hydramnios, or an e.xcessive size 
infant. The attending physician would then 
have some insight as to the cause 0! a per- 
sistent transverse presentation as the patient 
approached term. If such conditions were 
overlooked their recognition might prove 
much more difficult at lime of labor. The 
multipara with a pendulous abdomen or ven- 
tral hernia may obtain great relief from an 
abdominal support during the latter months 
of pregnancy, and at the same time the likeli- 
hood of transverse presentation is reduced. 
Although most physicians are reluctant to 
accept external version as a routine procedure 
as advocated by Ryder, its use in the last few 
months of pregnancy when a transverse pres- 
entation is discovered is of value. If studies 
during the antenatal course indicate that ab- 
dominal delivery will be necessary, the patient 
may be admitted to the hospital at or near 
term for elective cesarean section. 

Precautions. It has been the policy of the 
Woman’s Clinic of The New York Hospital to 
take certain precautions when a patient is ad- 
mitted with the fetus in transverse presenta- 
tion. Immediate blood typing and matching 


is performed in anticipation of a difficult de- 
livery. If the etiological factor is unknowm or 
obscure, a careful search is carried out to de- 
termine the presence or absence of pelvic con- 
traction and fetal abnormalities. Soft tissue 
x-ray films may also be done when placenta 
previa or pelvic tumors are suspected. A 
sterile vaginal examination may be performed. 
Prophylactic sulfonamide drugs and/or peni- 
cillin may be administered. 

Obseroation. At all times the patient should 
be under close surveillance for signs of im- 
pending uterine rupture. Auscultation of the 
fetal heart is carried out at frequent intervals 
so that the first signs of fetal embarrassment 
will be noted. Constant watch is kept for 
rupture of the membranes and the prolapse of 
a small part or the cord. 

In discussing the treatment of transverse 
presentation the methods to be employed 
seem naturally to fall into groups which are 
directly dependent on the duration of labor 
and the condition of the membranes. 

Early labor. Membranes intact. It would be 
interesting to know just how many times 
spontaneous versions occur. It is probably 
safe to assume that in onc-half or more of 
cases the fetus rotates spontaneously so that 
either the vertex or breech presents. External 
version should be attempted. If it is success- 
ful, the presenting part should be fixed man- 
ually over the pelvic brim until it is secure; if 
unsuccessful, the patient is entitled to a shorf 
trial of closely observed labor to allow every 
opportunity for spontaneous version to occur. 
Although many advocate the use of abdom- 
inal binders to maintain the new presenta- 
tion, we have found spontaneous reversion to 
the transverse to be common. With an ab- 
dominal binder in place auscultation of the 
fetal heart and abdominal palpation arc dif- 
ficult. Often one is lulled into a sense of false 
security only to find as labor progresses and 
the membranes rupture that the cord or a 
small part ispresent in the vagina. If absolute 
indications are present for cesarean section, 
the patient should be prepared for operation. 

Early labor. Membranes ruptured. In this 
instance the treatment is much as outlined 
above, but once the membranes arc ruptured 
external version becomes a dangerous pro- 
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cedure unless the cervical os is tightly closed average blood loss of 335 cubic centimcKre. 
and a sufficient quantity of amniotic fluid Six of these cases suffered a postpartum hea- 
remains. If external version is successful, orrhage (15.8%). We can only counsel as do 
some writers advocate the use of the Wllett Novey and Schneider, that unless certain r^ 
clamp to maintain the fetal head in the pelvis, quirements are satisfied (partioirly a sod 
We have had no experience with this method, uterus, the absence of tumors, lad of 
Midlahor. Membranes intact. At this stage portion and a sufficient quantity of amniotic 
cesarean section remains feasible. As pre- fluid), internal podalic version is eitremely 
viously pointed out, h3rsterectomy may be hazardous. If these requirements are rot 
performed in the multipara who is grossly in- satisfied internal podalic version should not be 
fectcd. On the other hand, in the primipara attempted, but rather the fetus be sacrificfti 
every attempt should be made to save the in a destructive operation. When the cer'ii 
uterus. Intrauterine bags are of questionable is fully dilated and the fetus dead, the leait 
value in aiding in the further dilatation of the traumatic procedure attended by the smallest 
cervi.x and preventing prolapse of the cord or a risk is a destructive operation, particularly 
small part. They may sometimes be used to exenteration, 
control hemorrhage when placenta previa is discussion 

discovered. Eastman advises the use of an An investigation of the high fetal moctality. 
intravaginal bag to exert counterpressure and rate associated with transverse preseatatiM 
so prevent rupture of the membranes- Our revealed that 7 deaths occurred prior to thf 
experience with the intravaginal bag has been onset of labor, 8 were associated with la^f 
limited and not satisfactory, for the bag has and delivery, and 3 were neonatal deatlu 
failed to prevent rupture of the membranes The i maternal death is recorded in dem- 
and has proved to be extremely painful. The treatment of transverse 

Midhhor. Membranes ruptured. Here the discussed at some length. In order further t 

treatment is much the same as outlined for reduce fetal and maternal mortahtj’i 
midlabor and intact membranes. The inter* should be placed on good antenatal 

vaginal bag, however, has no use once the observance of certain precautions in an P 

membranes are ruptured. tion of a difficult delivery, and themte 

Terminal labor. Once the cervix is fully evaluation of the individual ca« a* ‘ 
dilated or nearly so, internal podalic version of delivery. The high mortality ng 
and breech extraction may be carried out. accompany delivery from 
The available statistics show that this method out, and the complications tna 
of treatment carries with it a high fetal and unwise internal podalic 
greater maternal mortality rate. It is one of extraction are emphasized. 1 e jo 

the leading causes of uterine rupture, and, in of blood banks and (he nu®' 

transverse presentation this is particularly chemotherapy should further re employ- 

important, for the lower uterine segment is ber of deaths. method of 

often very thin or a low implanted placenta ment of cesarean section as t indicated 

may be present. A review of the maternal livery in transverse presenta^^^^. j.^^ 

deaths reported in cases of transverse pres- because of the attendant Jow 

entation always shows a large number of the suiiMARV 

deaths attributed to rupture of the uterus ^ , ocrsistent trans- 

following internal podalic version and breech i. Seventy-eight cases 0 j pj^jimatcly 
extraction, while the occasional case is due to verse presentation t^rQ-jan’s CHaic of 

infection or hemorrhage. At the Woman’s 45,000 deliveries at the Ahrioj 

Clinic of The New York Hospital, Pastore The New York Hospital ate etioW’ 

found the average blood loss at delivery to be account is given of the P accorci- 

244 cubic centimeters. ThejS cases of trans- factors, and a pliasizes the 

verse presentation delivered by internal po- ing to parity again e F 
dalic version and breech extraction had an tance of multipanty- 
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2. One maternal (i.3%)and i8 fetal (23.1%) 
deaths are recorded. In 58 cases in which the 
fetal heart was audible on admission to the 
hospital and the infant weighed 2500 grams 
or over, $ fetal deaths occurred (8.6%). 

3. This series differs from others in that in 
46.1 per cent of the cases delivery was by 
cesarean section, and in this group there were 
no fetal or maternal deaths. 

Note. — S ince this study was completed, in 5 further 
cases of transverse presentation delivery was by cesarean 
section without fatality. 
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GASTRIC CANCER: LAPAROTOMY, RESECTABILITV, 
AND MORTALITY 


SAMUEL N.MAIMON.M.D., and WALTER LINXOLN PALMER, M.D., Chicago, Illinois 


T he purpose of this paper is to ana- 
lyze the present status of the surgical 
treatment of gastric cancer with re- 
spect primarily to exploratory lapa- 
rotomy, resectability, and postoperative mor- 
tality. 

The only effective treatment of gastric can- 
cer at present is surgical resection. The 
progress made in the perfection of this pro- 
cedure is indicated by the increasing number 
of patients submitted to operation, the low- 
ered mortality rates, and the longer periods of 
postoperative survival. However, the 
published statistics are quite variable and 
evidence different concepts of operability and 
resectability as well as different mortality and 
survival rates. 

From the Charity Hospital in New Orleans, 
Morris reports 1,163 patients with gastric 
cancer, admitted between 1932 and 1940, of 
which 829 were considered inoperable; 344 
were subjected to operation with 138 hospital 
deaths. In a special group of 200 patients sub- 
jected to operation, the same author reports 
S5 gastrectomies with a mortality of 56 per 
cent. In 1931, the mortality of gastric resec- 
tion at that institution was 51.4 per cent while 
in 1942, it was 16 per cent. 

From Seattle (13) are reported 273 gastric 
cancers with only 12 resections and 6 sur- 
vivors. Emmet describes 74 cases with 24 
gastrectomies and a mortality of 20 per cent. 
At the Cincinnati General Hospital (22), be- 
tween 1932 and 1936, 42 per cent of the 
patients with gastric cancer underwent opera- 
tion with a resection rate of 9 per cent; by 
1939, the resection rate had risen to 43 per 
cent. Thorstadt reports 454 patients from 
Harper Hospital with 57.7 per cent operabil- 
ity, 19.4 per cent resectability and a gastrec- 
tomy mortality of 64.7 per cent while at Re- 
ceiving Hospital, a municipal institution, he 

From the Frinlc Billings hledicnl Clinic, Department of Medi- 
cine, Univeraty of Chicago. 


found 23.4 per cent of 516 patients operable 
and 9.8 per cent resectable with a gastrectomy 
mortality of 57 percent. This percentage si;' 
gests that operability and resectability it 
creased as the economic level was lowered 
Livingston and Pack quote Sandweiss (ii, 
p. 15) to the effect that 7.7 per cent of tie 
patients with gastric cancer in Detroit re- 
ceived resection and 3 per cent reached tie 
stage of resection survival. In an e-Ttensire 
survey, Baron found 25 per cent of explored 
patients resectable with a 30 per cent reseclioa 
mortality C^)- . . , . • 

Table I shows that the operability of gastric 
cancer varies from less than 25 per cent at 
some institutions to more than 89 per cent at 
others while resection mortalities range kon 
4.9 per cent to 64 per cent. In order to avoi 
confusion these statistics must be 
analyzed and interpreted ,..,1 

respect to the following 4 factors: (1) the 

number of patients \vith gastric 
number subjected to e.^loration, 13; 
number in which ^section of the P . ^ 
growth is accomplished, and (4) the n 
of survivors in relation to the total. 

ANALYSIS OF CASE DISPOSAL 
At the University of Chios” 
period (1927 to 1944) some 57 P , jjtudv 

noted that laparotoiny. tvas f 

per cent, not advised 

refused in 4.3 per cent. C* “ ® 

cent accepted exploration, 35-3 ? 

n-ent resection, “'/“iEion of the o* 

resection. A detailed “g, „i „.J 

disposal, however reveds that ^ 

cent, of the S76 ti'? ‘ dalp«'”"’“S 

advice or were admittedfor^ h dd 

such as gastroscopy. !; ^asnotad'’”'^ 
return for advice, in « (5-‘ 

in 77 (16.S Ptt ‘ 
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TABLE I.— C05IPARATIVE STATISTICS CONCERNING LAPAROTOMY, RESECTABILITY, 
AND MORTALITY 


Reference 

Author 

Period 

surveyed 


Laparotomy 
Per cent 


Resection Mortality 

of total ^ 
Per cent . 

1 

Per cent ' 

Complicated 
or radical 
Percent 

ti 

Peck 


S»7 

7T 4 

14 8 

38 


10 

Joll 

^ igao-ig40 

• 

t368 

tU3 

19 


19 

Thorstadt (Receiving Hospital) 

igaS-igaa 

S16 

*3 4 

9.8 

57 1 


19 

Thorstadt (Harper Hospital) 

igiS-lgea 

4S« 

57 7 

19 4 

64 7 


II 1 

Labey 

To igeo 

III 

6g X 

44 6 

* 1 


6 

Counsellor, Waugh, Clagett 

>948 

. SJ* 

Approximate 

60 

35 

4 9 

1 

39 4 

10 

Walters, Gray and Priestly 

igo7-igj8 

MMM 

57 3 

IS 5 

16 3 


4 

Bocharov 

igiS-igjS 

1 >.<>»“ 1 

8g 8 

31 3 

33 4 1 


8 

Engels 


— 

4» ' 

17 

5 

35 


University o( Chicago 

igj8-ig43 


*3 5 

43 5 

30 8 

51 4 

18 

St. John, Swenson, Harvey 

«918-*94» 

1 >44 1 

» 

j6 S 

17 9 


16 

Hansen (Denmark) 

i93*-«940 


• 1 

19-7 

4t 5 


16 

Weese (Tubingen) 


1 8S3 1 

1 

Approximate' 

17 3 

41 

16 

Finsterer 

BSB 


• 

• 

6 t 

39 

mam 

Kiel Clinic 



• 

• 

• 

44 



iimB 

S5i 

44 

30.4 

38 

80 

1— 



1 139 


II 

50 1 



*Not itated {Cum 


cent), and performed in 389 (78.4 per cent). 
Thus 466 patients, 80.9 per cent of the total 
group of 576, accepted the physician’s advice 
and form the basis of a more accurate evalu- 
ation as to surgical intervention. 

LAPAROTOMY AND RESECTABILITY 

Of the 466 patients who followed the advice 
given laparotomy was carried out in 389 or 
83.5 per cent; the remaining 16.5 per cent 
were considered inoperable. Metastases to the 
liver or to distant organs and carcinomatous 
involvement of the peritoneum constituted 
the major contraindications to operation. Ex- 
ploration alone was carried out in 20.1 per 
cent while palliative procedures consisting of 
gastrostomy, gastroenterostomy and jejunos- 
tomy were performed in 19.7 per cent. Resec- 
tion was possible (Table II) in 203 cases, 43.5 
per cent. Partial resection was the most 
widely employed operation, 36 per cent (of 
466) being subjected to this procedure. Total 
gastrectomy (transabdominal 3.5 per cent and 
transthoracic combined with partial esopha- 


gectomy 4.2 per cent) formed a relatively 
small part of the effective surgical measures. 
The resection rate of 43.5 per cent is high and 
indicates that the procedure was undertaken 
in a number of patients who presented far 
more than the average risk. Approximately 
25 per cent of the partial resections were 
complicated by metastatic involvement of 
neighboring organs. Partial resection of the 
liver, pancreas, colon, removal of the spleen, 
and extensive lymph node dissections were 
often performed. Of the total patients under- 
going partial resection, 79.2 per cent survived 
and were discharged from the hospital; ap- 
proximately half of the patients undergoing 
transthoracic and transabdominal total gas- 
trectomy were discharged, the mortality in 35 
patients subjected to these procedures being 
51.4 per cent. A total of 150 patients survived 
gastrectomy of all types. Figured on the basis 
of the 466 patients who sought advice, these 
150 represent 32.2 per cent; when figured on 
the basis of the 389 subjected to exploration 
they constitute 38.8 per cent. 
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TABLE II.— OPERATIVE PROCEDURE AND MORTALITY (466 CASES) 


Procedure 

1 

Number of 
patients 

Percrot 
of total 

?|f 

nmul 

f«aa\ 

Ltparotomy not advised , 

77 

16 J 1 



Resections ■ 

Partial | 

i6$ 

j6 1 

sol . 

7)S 

Transabdominal total (astrectomy | 

id 

3 5 1 

43 7 

si) 

Trissthoracic gastrectomy and partial csopAagectomy | 

19 

4 s 

37 I 


All types 1 

SOS 1 

4S-S 

Sfl 

fit 

(Jejunostomy 

Palliation j Gastreenterostomy 
(Gastrostomy 

91 

«9 7 

>6 

1 

Raploration 

94 

SO l 

13 6 

144 

Total operations 

^ t*9 

Is % 1 

SJ J 

7«t 


POSTOPERATIVE MORTALITY 

The mortality in the 389 operations was 

23.3 per cent, 91 deaths (Tabfe 11 ). In the 203 
resections of all types there were 53 deaths, a 
mortality of 26.1 per cent. In the 168 partial 
resections there were 35 deaths, 20.8 per cent- 
Examination of reported rates in the literature 
seems to reveal a downward trend in the 
reported rates of resection deaths in experi* 
enced hands, although the indications for 
operation and for resection have varied so 
greatly that one cannot be certain of this. In 
the present series, from 1929 to 1940, there 
were 1 19 partial resections with a mortality of 

22.6 per cent with an operative survival of 

77.4 per cent while from 1940 to 1944 there 
were 49 partial resections, -with a mortality of 
16.3 per cent with an operative survival of 

83.6 per cent. Finsterer reports a mortality of 
6 per cent for uncomplicated resection and of 
39 per cent for complicated partial resection. 
Wcese found a 17.3 percent mortality for sim- 
ple resection and 41 per cent for complicated 
resections. These figures are somewhat diffi- 
cult to interpret for the terms “uncompli- 
cated” and “complicated resection” may be 
defined somewhat differently. Brunschwig 
has advanced the thought that partial resec- 
tion of the stomach is comparable to simple 
mastectomy whereas “complicated” or *‘rad- 
ical gastrectomy” is comparable to radical 
mastectomy wherein extensive lymph node 
and neighborhood structures are resected in 
an effort to remove or prevent metastases. 

The high mortality for transthoracic resec- 
tion may be due to the small number of cases 


or it may reflect the initial surgical erperieflct 
with this procedure in this institution. More 
favorable progress is indicated^ hy a lecwt 
report for this operation in this institution uj 
Phemister and Adams of 33 transthoracic tt- 
sections for carcinoma of cardiac cm d 
the stomach or the lower esopha^ ** 
survivors; in a later series (A^ms) there w 
8 survivors in 10 such resections. 

A mortality of 13.6 per ccntjvw noted tor 
exploratory laparotomy only. Palliatiw ^ 
ations, gastroenterostomy, q., 

jejunostomy, had a mortality rate of -1^ 
cent-the same as that for al 
tion and presumably not o(Iet|ng the 
palliation provided by resection. 
reports that palliative resection 
•carried a 32 per cent mortality but a«o 5^ 
per cent of 95 patients „„Uo sni- 
per cent to survive J ® f S, W 

vive 5 years, and 5 per cent ' atlej- 

and 15 years. This .faction ts ‘ 

tion be focused on castros- 

for castroenterostomy, h 


lion DC lULUSCU vu y— 

substitute for gastroenterostomy, 

tomy, and jejunostomy. 

postopeeativt; deaths 


In 35 
trectomy, 


■emoval of other (rsnsthooi^d^ 

■ followed Wtal 


involvement; Filteenf' 

or transabdominal ,^3 ,nJpostoP'^' 

tients died between the ist and j,,,. 

tive days; i6 between t 3 ^^^.5 and j 

s between the i-t* and a ji 
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patients, or 58.5 per cent of the deaths, died 
during the first postoperative week. 

In 25 per cent of the patients dying post- 
operatively after resection, no detectable 
metastases were found at autopsy. This fact 
suggests that at least 25 per cent of the pa- 
tients undergoing resection have a good 
chance of surviving 5 years or longer. In a 
recent report by Metheny (14) of 143 patients 
who died without operation, the lesion was 
confined to the stomach in 10 per cent and 
was theoretically curable by resection in 18 
per cent. 

Peritonitis, the chief cause of death (Table 
III) was due in some cases to suture leakage; 
in others the suture lines were intact. Pneu- 
monia was the next important complication in 
8 cases and directly caused death in 6. Other 
occasional causes of death were: shock from 
extensive operative procedures, mediastinitis, 
pulmonary embolism, pancreatic abscess, and 
granulocytopenia. 

DISCUSSION 

It is evident (Table I) that to a certain ex- 
tent the indications for operation and resec- 
tion in gastric cancer are matters of opinion, 
one report indicating that only 23.4 per cent 
of the patients were considered suitable for 
laparotomy whereas in another the figure is 89 
per cent. Some clinics and groups with large 
experience lean toward the conservative view 
while other groups hold the more radical 
views. In this series the laparotomy rate was 
83*5 per cent, higher than any we have found 
in the literature with the exception of the 89.9 
per cent reported by Bocharov. Likewise, the 
resectability rate of 43.5 per cent was the 
highest found in the literature with the excep- 
tion of the 44.6 per cent rate reported by 
Lahey. These figures probably reflect in part 
the difficulty in determining the possibility of 
resection without operation. The present 
trend is definitely toward a higher laparotomy 
rate and the acceptance of greater hazards in 
resection. This trend results from recognition 
of the following facts: (i) surgerj' offers the 
only hope of cure, (2) palliative resection is 
very much worth while, and (3) the mortality 
rate has progressively diminished in spite of 
the acceptance of greater hazards, the diminu- 


TABLE III.— CAUSE OF DEATH 
GASTRECTOMY ALL TYPES 


Peritonitis 

Cause not stated 

Peritonitis and pneumonia 

Pneumonia 

Shodc 

Mediastinitis . 

Peritonitis and embolism . 
Embolism pulmonary . 
Pancreatic abscess . . 
Granulocytopenia. . . . 

Total 


Cases Autopsies 

17 IS 

II o 

8 8 

6 3 

S I 

2 2 


S3 33 


tion being due to greater surgical skill, imme- 
diate prophylactic treatment of shock with 
transfusions of blood and plasma, and im- 
proved preoperative and postoperative care. 

The factors responsible for the variations in 
resection mortality are not always available 
from reports. Livingston and Pack found only 
3 instances in the United States, of published 
records of over 100 total gastrectomies for 
gastric cancer prior to 1939 and only 3,000 
partial resections. Of all institutions report- 
ing, 98 per cent had less than 2 resections per 
week while the great majority had less than 6 
per year. 


1. Of 576 patients in whom the diagnosis of 
gastric carcinoma was made, 491, or 85.3 per 
cent, came for definitive advice and 466, or 
80.9 per cent, accepted the advice. 

2. In this group of 466, laparotomy was 
recommended and carried out in 389, or 83.5 
per cent. 

3. The resectability rate based on the 466 
was 43-5 per cent; when based on the 389 
submitted to exploration it 3vas 52.1 per cent. 

4. The resection survival rate based on the 
total of 466 was 32.2 per cent, when based on 
the 203 patients undergoing resection it was 
73.7 per cent. 

5. The mortality for gastric resection of all 
types was 26.1 per cent for the 17 years. 

6. The mortality in unselected cases of par- 
tial resection was 22.6 per cent before 1940, 
16.3 per cent after 1940. 

7. Peritonitis continues to be the chief 
cause of postoperative death. 

8. No residua! carcinoma was demonstrated 
at autopsy in 25 per cent of the patients dying 
postopcratively from gastric resection. 
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CONCLUSIONS 

The data herein presented seem to us to 
indicate: 

1 . A definite increase in the percentage of 
patients considered operable. 

2. Higher resectability rates. 

3. Lower postoperative mortalities in spite 
of the greater incidence of complicated and 
extensive operations. 

Considerable progress is thus being made in 
the only treatment offering any real hope at 
the present time, namely surgical removal; 
nevertheless, the outlook for prolonged sur- 
vival continues to be rather limited. 
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BILATERAL AND MULTIPLE RUPTURED DISCS AS ONE 
CAUSE OF PERSISTENT SYMPTOMS FOLLOWING 
OPERATION FOR A HERNIATED DISC 

FRANCIS A. ECHLIN, M.D., F.A.C.S., New York, New York, BERTRAM SELVERSTONE, M.D., 
Captain M.C., A.U.S., WALTER E. SCRIBNER, M.D., Major, M.C., A.U.S. 


I T has been firmly established that the 
acute symptoms due to a herniated lum- 
bar disc can be relieved by removal of the 
offending disc in most cases. Permanent 
relief of acute symptoms has also occurred in a 
large proportion of patients who have been 
able to avoid undue physical strain after oper- 
ation. 

On the other hand most surgeons will agree 
that recurrence or, less often persistence, of 
moderate to severe symptoms following opera- 
tion for a herniated lumbar disc is by no 
means uncommon, especially when the pa- 
tient has undertaken heavy work. The cause 
of these symptoms is usually obscure. In the 
great majority of instances they have occurred 
in patients who have been suffering from a 
solitary herniation which has apparently been 
adequately removed. Multiple herniations 
cannot therefore account for the symptoms 
in this group. In the present paper further 
observations (5) are presented, however, 
which support the belief that these recurrent 
or persistent symptoms may, at times, be due 
to the presence of bilateral or multiple rup- 
tured discs which may be overlooked at the 
first operation. 

In 1939 Camp, on the basis of myelographic 
studies, reported that in his experience 12 per 
cent of herniated discs were multiple. In the 
same year Love suggested that in order to 
avoid overlooking multiple discs it might be 
wise to use contrast media in all cases, even 
though protruded discs could be recognized 
clinically. Since then the occurrence of bilat- 
eral or multiple herniated discs has been re- 
ported by many observers (1, 2, 3, 6, 7, 8, 9, 
i3> and others). Childe has remarked, “Mul- 
tiple disc herniations in the low'er lumbar 


region are much more frequent than was origi- 
nally supposed, and this is another strong 
argument in favor of routine myelography. 
All possible combinations exist and as many 
as six have been diagnosed in one individual.” 
Dandy's observations in 1944 have served to 
focus our attention even more acutely on this 
problem for he has stated that, “Inspection 
of the spinal column explains the cause of 
defective lumbar discs, their frequency and 
the fact that they are nearly always multiple 
or potentially multiple. The high incidence 
of multiple discs is to be expected and actu- 
ally obtains in practically all cases.” 

The problem of diagnosis and treatment in 
ruptured lumbar disc is far from solved. The 
present paper stresses one of the reasons why 
the problem is so complex and perhaps in- 
soluble in certain cases. 

In a report of a previous series of cases (5) 
it was re-emphasized that bilateral or multiple 
disc herniations may give rise to symptoms 
suggesting the presence of only a solitary uni- 
lateral herniation. For this reason a diagnosis 
based on clinical findings alone may be un- 
reliable and it is believed that preoperative 
pantopaque myelographic studies (5, 12, 14, 
15, 16, 17) are indicated in all these cases as a 
helpful adjunct to clinical diagnosis. That 
myelography also may fail to reveal a disc 
protrusion is, of course, well known. This 
fact makes it more apparent that multiple 
discs are even more common than has been 
demonstrated. 

During the past 10 months (August 1944 to 
May 1945) 60 patients were operated on for 
a suspected herniation of a lumbar disc. In 
56 of these cases one or more herniated discs 
were found. In the other 4 patients nothing 
abnormal was revealed at operation. The 
preoperative myelograms in the 4 cases had 
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in both the right and left side. The thinned 
posterior longitudinal ligament* was incised 
)vcr the dome of the protrusion on the left 
ind several small pieces of nucleus pulposus, 
ivhich had herniated through the ruptured 
innulus were withdrawn by traction. A 
thorough e.xtirpation of remaining nucleus 
pulposus tissue was then accomplished. The 
removal was carried across the midUnc after 
further retraction of nerve root and dura. 
Attention was then again turned to the disc 
herniation on the right and it was found to 
have been completely unchanged by the ex- 
tirpation on the opposite side. This portion 
of herniated disc was then removed in similar 
fashion to that on the left. At the completion 
of this procedure it was found that the pos- 
terior longitudinal ligament had been incised, 
and intervertebral disc excised, directly across 
the midlinc. This had proved necessary be- 
fore the posterior herniation of the disc on the 
right could be relieved. These findings demon- 
strated to us that when a bilateral herniation 
of an intervertebral disc c.xists, removal of the 
disc from a unilateral approach may not be 
sufhcienl to relieve the posterior herniation 
on the opposite side. In the second case with 
a bilateral herniation of the nucleus pulposus 
(Fig. 2) a similar bilateral e.xploration was 
performed but this time at the fiftli lumbar 
level. Again a bilateral herniation of the disc 
was present with bilateral compression of the 
nerve root. The disc tissue in this case was 
considerably firmer than in the patient just 
described and was very difficult to remove. 
As in the first case, removal on one side had 
no apparent effect on the degree of herniation 
on the opposite side, although in this instance 
extirpation was not carried across the midlinc. 
The third case in this group of bilateral 
herniated discs presented a picture essentially 
the same as the other two. Myelogram 
showed a large bilateral filling defect (Fig. 
3, a and b). At operation a large protrusion 
with definite compression of nerve root was 
visualized bilaterally before removal was at- 
tempted. The disc was then approached from 
the right side and found to be definitely 

‘By lonptudinaltie ameot reference is made to that thin metnbrsDc or 
«Mule which usually overlies the herniated portion of the nuckns 
pulpOTus This membrane is continuous with the longitudinal ligament 
oat also forma the posterior layer of the annulus Bbrosus 


herniated. The herniated portion of the nu- 
cleus was grasped with forceps and by means 
of traction as much tissue as possible was 
withdrawn. With the Cushing pituitary 
rongeur as radical a removal was then carried 
out as wc arc capable of doing. The rongeur 
was thrust downward into the depths of the 
intervertebral disc and tissue removed in a 
lateral and anterior direction at first, until all 
available material was obtained down to the 
firm fibrocartilaginous portion of the disc. 
The rongeur was then reversed and removal 
carried tow’ard the midlinc and anteriorly un- 
til the nose of the rongeur again cver>nvhcrc 
freely contacted firm resistance at the ante- 
rior limit of the disc. During this procedure 
the rongeur was at intervals angulated slightly 
in order to grasp any nucleus pulposus mate- 
rial adherent to the surface of the bodies. 
This method has proved more satisfactory in 
our hands than curretting the opposing sur- 
face of the vertebral bodies. This was re- 
garded as rather a test case, and hence every 
effort was made to remove as much of the disc 
as seemed safely possible. Despite this radi- 
cal removal on the right, the left-sided protru- 
sion remained intact and had to be removed 
separately. 'J'his protrusion also proved to 
l>c a definite herniation of the nucleus puli>o- 
sus. The large amount of disc tissue obtained 
from each skic is shown in Figure 4. As pre- 
viously stated, the clinical findings in the 3 
patients just reported indicated a unilateral 
herniated disc. The first patient, however, 
did give a history of radiation of pain toward 
the right buttock on several occasions in 
addition to his usual severe pain which was 
distributed throughout the course of the left 
sciatic nerve. Following myelogram the pain 
began to radiate down the right leg as well as 
the left. The operative findings of bilateral 
root compression in the 3 cases cited, we feel, 
are very good evidence that none of these 
individuals might have been relieved of symp- 
■ toms by a unilateral operation (at least in our 
hands) which would have been the case if 
clinical symptoms alone, without myelogram, 
had been relied upon. 

It should be mentioned here that in 2 other 
cases in this series a bilateral protrusion of the 
disc, demonstrated in the myelogram and 





tig- I. TWs panlopaqvie myclogTam 8ho\s8 aa almost 
complete block at the fourth lumbar interspace (arrows). 
Patitopaque was injected at the third lumbar level and the 
patient placed in the upright position. Fluoroscopy and 
subsequent x-ray examination revealed that only a small 
amount of the material was able to trickle past the block 
and pool at the interspace below. At operation a bilateral 
herniation of the nucleus puiposus was found and a bi- 
lateral operation was required to remove it. Clinically the 
patient was believed to have a herniated disc only on the 
left side. 

Fig. a. A bilateral filling defect is seen at the arrows. 
This defect was constant as revealed by fluoroscopy and 
repeat x-ray films. A bilateral operation was necessary to 
extirpate a herniated disc which was found to be present 
on each side at this level (lumbar five). The clinical find- 
indicated a unilateral herniated disc. 

Fig. 3. Myelogram, a, shows a complete filling defect at 
the level of the fourth lumbar disc. In myelogram, b, 
same patient, there is a bilateral filling defect at lumbar 
four interspace. Fluoroscopy left no doubt that a large 
bilateral defect was present. A bilateral herniation was 
found at operation and required a bilateral operation to 
uecompress the nerve root on each side. A photograph of 


the intervertebral disc material removed at operation is 
shown in Figure 4- 

Fig. 4. Tlie photograph shows intervertebral disc tissue 
removed at operation from the patient whose myelogram 
is seen in Figure 3- During the operation a herniation of the 
fourth lumbar disc was found on the right side and an at- 
tempt was made to remove as much as possible of the disc 
from a right sided approach. Photograph a shows Uie 
amount of material ootained. Despite this large extirpa- 
tion of disc substance a marked herniation of the disc per- 
sisted on the opposite side and had to be removed through 
a left sided approach. Photograph b shows the amount of 
disc tissue obtained from the left side. 

Fig. 5. a. The column of pantopaque stops abruptly at 
the thira lumbar disc where an apparently complete block 
exists (arrows). The material was injected at the second 
lumbar interspace and the patient during fluoroscopy was 
left in the upright position for about 20 minutes but the 
pantopaque failed to descend below third lumbar inter- 
(/Coniiniied oh next page) 
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space, b, This is a myelogram done oo the same patient 
several days later. The material was injected at lumbar 
five interspace and ran upward slowly. When the patient 
was again tilted into the erect position the pantopaque re- 
mained very nearly stationary, as shown, indicating an 
almost complete block at the third, fourth, and fifth 
lumbar discs (arrows). A large herniation of the disc was 
found at lumbar three, four, and five levebon the right (the 
side of the sdatic pain). The left side was not explwed. 
Clinically the patient was thought to be suSrring from a 
herniaUon of the fifth disc on the right. After myelography 
operation was postponed for several weeks as we thought 
at firat we were deaUng with a diffuse arachnoiditis. 

Fig. 6. Two filling defects are revealed in this myelo- 
gram, one at the fourth interspace, a, and the other at 
the fifth, b. Fluoroscopy and repeat a-ray film re\'ealed 
the defects to be constant and reprodudble. Each filling 
defect outlined a herniated disc as proved at c^ieratioiu 
The patient clinically was ^he%-ed to have only one rup- 
tured disc. 
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Fig. to. Fig. II. Fig, ij. 


Fig. 10. Myelography shoned a large filling defect at 
the level of the fourth lumbar disc on the right side' (lop 
arrow). The lower arrow points to the area of bone re- 
i movai where a herniated disc (fifth lumbar) was extirpated 
I previously. The patient had persistence of symptoms on 
I the right side following the initial operation. At a second 
I operation a large herniation of the disc u as found at the 
I Site of the filling defect. 

! Fig. II. The filling defect noted at the level of the 
I fourth lumbar disc (top 'arrow) outlines what proved at 


operation to be a large herniation of the disc. The patient 
on whom we performed this myelogram had had a protruded 
disc removed elsewhere from the fifth lumbar interspace 
(bottom arrow). 

Fig. 13 . Filling defects are present in the pantopaque 
column at the level of the fourth (middle arrow) and the 
fifth lumbar discs (bottom) arrow. Herniated discs were 
found at the site of each filling defect. The patient had had 
a negative operative exploration done elsewhere at lumbar 
three level (top arrow). 


5 there -was a large herniation of the disc at the 
i fifth interspace on the right side, and that 
I this disc was removed. Following this pro- 
cedure the patient continued to complain of 
I low back and right sciatic pain, although he 
’ believed this to be somewhat less severe than 
- before operation. A pantopaque myelogram 
; (Fig. 10) was performed by us and revealed a 
" large filling defect on the same side as the orig- 
; inal exploration but at the interspace above. 
! At a second operation W’e removed a disc from 
^ the fourth interspace, which was markedly 
i herrviated and which caused severe pressure 
< on the nerve root. The history of the second 
, patient was very similar to the one just 
mentioned and also similar to a case reported 
I by Echols. An accomplished neurosurgeon 
’ had removed what, from the operative report, 
V appears to have been a definitely ruptured 


intervertebral disc at the fifth lumbar inter- 
space. The patient had complete relief of 
symptoms for a short period but during 
bicycle riding had a severe recurrence of his 
old symptoms. We performed a myelogram 
(Fig. 11) which revealed filling defects at the 
site of the old operation and also at the inter- 
space above. At a second operation a large 
herniation of the disc was found at lumbar 
four level and extirpated with relief of symp- 
toms. In this case it is possible that the 
herniation of the fourth lumbar disc occurred 
after the original operation. However, since 
no myelogram was performed initially, one is 
left in doubt concerning this possibility. The 
third patient in this group had been explored 
by an excellent surgeon overseas at the third 
lumbar interspace which he had mistaken for 
the fourth. His exploration was negative and 
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the patient continued to complain of symp- 
toms. In a subsequent myelogram (Fig. 12) 
unilateral filling defects were present at the 
level of the fourth and fifth discs, on the same 
side as the first operation. At a second ex- 
ploration we found a ruptured disc at the site 
of each filling defect. 

The final case in the series was a patient 
who had a herniated disc removed by a well 
known neurosurgeon overseas from the fifth 
lumbar interspace on the right. As a result 
of this his right sciatic pain disappeared but 
he continued to complain of low back pain 
and later of pain down the left sciatic distri- 
bution. ^lyelogram was performed and 
revealed nothing abnormal. The orthopedic 
service, on good evidence, believed that 
spinal fusion might help this man and this 
was accordingly carried out. During the 
procedure one of us was asked to explore the 
fifth interspace on the left side. This was 
done. The posterior longitudinal ligament 
was found to be bulging slightly and on pal- 
pation felt soft and rubbery. It could not be 
stated definitely that the nerve root in this 
case was compressed at the time of explora- 
tion. However, on incising the post longi- 
tudinal ligament the deeper portion of the 
annulus fibrosus was found to be ruptured 
and a piece of intervertebral disc of “Y” 
shape, each limb of the “Y” measuring ap- 
proximately I by inch, was lifted out of 
the intervertebral space. This very large 
piece of intervertebral disc was completely 
unattached to surrounding tissue and lay free 
in the intervertebral space between the bodies. 
(It should be noted that this is the only case 
included in the group of multiple or bilateral 
discs in which evidence of ner\’c root com- 
pression was lacking.) 

COMMENT 

Experience in the Army has not proved the 
problem of herniated disc to be a simple one. 
Recurrence, or less often persistence, of 
moderate to severe symptoms, both organic 
and functional, following operation has been 
only too frequent, especially when the individ- 
ual has been required to do hea\'j' work. In 
the Army a functional clement has probably 
played a greater role in precipitating these 


symptoms than in civilian life, but in ra:r 
patients the causative factors are notebre; 
at least there is a unde difference of ofbi : 
concerning their etiolog)' (n). The p-u 
majority of patients who have presented 
symptoms have suffered from a soltrr 
herniated disc which was apparently ai 
quately removed. As pointed out icJt'b 
herniations cannot therefore account for l’s 
symptoms in this group. It is belie\td, bci 
ever, that the series of cases reported illiL'Wc 
that bilateral 6.6. per cent of 6o cases or c-- 
tiple 16.6 per cent of 60 cases herniated dL-a 
which may be overlooked at the first cftT 
tion, may at times account for these perskeat 
or recurrent symptoms. 

Clinical findings alone will usually fail 
indicate the presence of more than one hci^ 
ated disc and therefore cannot be safely re. ji 
upon to disclose the multiple lesions unit 
discussion. Myelographlc studies with pint.'- 
paque arc very helpful in revealing the 
ence and level of such lesions and 12 c- 
opinion are indicated in all cases before op^^ 
ation. This procedure, ho^-ewr, nuy ««' 
sionalJy also fail to reveal a ^ 

especially when it lies far 
presence of a negative mj-clogram, ' 
to operate will depend upon 

nnd whether or not the c nmn- 


the symptoms and whether or J 
picture is characteristic of a herniateo 


picture IS cnaracierisuc y* ■» ^ 

Likewise decision to explore mu i P . 
will depend upon their nature, ^ ^ 
symptoms, and the surgeons clinra I 

In selecting cases ot “ * 
disc for 

conservative policy. On') t» P 
intractable, characteristic ®) P , . 
niated disc, who have not te I^. 

torily.to consen.t.ve^odhog^^^^^ 


have been subjected to 1“. 
cedure. ^ No t,, -e that t&.' 


upon without it. dealing^;' 

sound policy. As a result ..n ^av er?T^ 
relatively severe cases fe|i„it hrtrJ 

in part the high incidence of roe P 

It should be cror''““i diisWle-»,l 
removal of multiple ™P“^„!^ork is P^- 
relieve acute symptoms, hea I 
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ably more likely to precipitate postoperative 
symptoms in this group than in patients who 
have required the removal of only a single 
disc. The fact that multiple discs are rela- 
tively common therefore only emphasizes the 
complexity of the problem. 
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METASTATIC HYPERNEPHROMA OF THE 
THYROID GLAND 

ROBERT R. LINTON, M.D., F.A.C.S., J. DELLINGER BARNEY, M.D.. F.A.C.S., HENRY D. 
MOORMAN, M.D., and JACOB LERMAN, M.D., Boston, Massachusetts 


T he rarity of metastases to the thy- 
roid gland from primary malignant 
foci elsewhere in the body is well 
recognized. 

Willis in 1931 reviewed the literature in 
reference to metastatic tumors of the thyroid. 
He collected 47|[cases and added 10 more of his 
own. His cases were taken from 170 consecu- 
tive autopsies in patients who died of malig- 
nant disease— an incidence of 5.9 per cent. 
Other series of autopsies in cases of extensive 
carcinoma which he collected gave percentages 
varying from 1.5 (15) to 3.1 (7). Rice found, 
in a series of 89 autopsies on patients w'ho died 
from malignant tumors, 9 or lo per cent of 
the thyroids showing metastatic tumor cells. 
These could be seen grossly in 5 cases and 
were found only on careful microscopic sec- 
tioning in the other 4. He stressed the need 
for more careful study of the thyroid gland in 
such autopsies. Mayo and Schlicke, in 1941, 
reviewed all the cases of metastases to the 
thyroid which had been encountered at the 
Mayo Clinic. They found 19 cases and in 3 

Flora the Depattoent oi Surgeiy, MassachuseUs Gtaeial 
HospiuL 


the diagnosis was made from thyroid speci- 
mens removed at operation. Two of these 
cases were metastases from hypernephromas 
and one from a carcinoma of the rectum. 
Seven cases had thyroid abnormalities noted 
before death and the remaining 9 cases were 
encountered during routine autopsy examina- 
tion. The total number of autopsies done was 
not given, but in more than 45,000 cases in 
which thyroidectomy was performed only 3 
metastatic lesions were found. 

Explanations for the infrequency of rae- 
tastases in the thyroid have been sought in 2 
directions; one group postulating that the 
very rich arterial supply inhibits the lodgment 
of emboli in the gland, while others were of 
the opinion that the rarity is due to chemical 
factors which hinder metastatic growth. 
Paget spoke of some tissues which he con- 
sidered “congenial soil” for malignant tumors. 
The high o^gen and high iodine content of 
the gland may be factors which inhibit the 
development of malignant cells. In contrast 
the relatively low oxygen saturation of liver 
tissue may predispose to the frequency of 
neoplastic spread to this organ. Warburg has 
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Fig. 1. A photomicrograph from the original hyper- 
nephroma. The tumor was removed when the left nephrec- 
tomy was performed in 1936. The cellular structure is 
similar to that seen in Figures 3 and 4. 

pointed out that tumor cells can grow at a 
relatively low oxygen tension. 

Willis concluded that chemical factors 
largely explain the scarcity of metastatic le- 
sions in the thyroid. He found that in several 
of his cases adenomatous and fibrous changes 
in the thyroid had preceded metastases and he 
felt that the lower oxygen and iodine content 
predisposed to the establishment of these 
metastases. Similarly, Alayo and Schlicke 
found underlying adenomatous changes in 12 
(and perhaps in 4 others) of their 19 cases. 
The thyroid in the case presented here also 
showed the same underlying pathology. It 
seems to us, however, that such changes in the 
thyroid gland tend to support the theory that 
the rich blood supply of the organ hinders the 
lodgment of tumor emboli, since fibrotic 
areas and degenerating adenomas probably 
have a reduced blood supply compared to 
normal thyroid tissue, so that the tumor em- 
boli may be deposited more readily in these 
areas. It also seems probable that the sieve- 
Hke action of the lungs is an important factor 
in decreasing the number of tumor emboli 
which might otherwise lodge in the thyroid. 
Willis further found in his series that malig- 
nant melanomas and primary lung carci- 
nomas, although relatively uncommon tu- 
mors, were found to have metastatic fod in 
the thyroid in a proportionately higher num- 


ber of cases. He concluded from the data that 
different types of tumors possess difFereai 
intrinsic capacities for establishing metastases 
in the thyroid. Miller and Jones, boweser, 
collected 808 cases of primary lung cancer aad 
found only 8 cases in which there were me- 
tastases to the thyroid, an incidence of only i 
per cent. 

A review of the literature reveals that only 
15 proved cases of metastatic hypernephroma 
of the thyroid have been reported. Since this 
lesion is of such rarity it seems justifiable to 
report an additional case. 

According to H'Doubler the first $ cases 
were reported in the European literature. 
These were by Lubarsch, in 1894, Kodzu- 
bowski, in 1904, Pistocchi, in 1922, Rost, in 
1912, and Klose, in 1925. The first 3 cases 
were recognized clinically, but the last 2 were 
discovered on routine autopsy. Since 1931, 10 
additional ones have been reported, 9 in the 
American literature and 1 io the French 
literature. Kolodny, in 1926, reportw a case 
which he considered metastatic hyperne- 
phroma of the thyroid wth an accompanying 
clinical picture of exophthalmic goiter, 
considerable doubt has arisen in regard to 
case. The gland was removed J 

contain many circumscribed yellowish 

nodules which Kolodny believed on 
scopic examination to be 
nephroma. The patient, hoi^ver, em mrt 
in good health with rehef of hersyrnp ^ 
no primary tumor was found. , 
further analysis probably was oot 
hypernephroma and, therefore, is jjj]y 

in the group of cases reviewed er , P 
since Simpson, in 1926, reporte ^ . 

a group of 35 malignant 
which he found microscopically gro“P 
that simulated hypernep this 

eluded that Kolodny’s case representea 

type of tumor. . ^ ^ authentic 

Willis, in i 93 U.reported ;he W 
case in the American liter jjjt 

hypernephroma of the postmorte® 

condition was discovere found to 

examination. The atrophy- 

show fibrosis and Vrted^i 

Pemberton and Bennett, m 
cases from a series of 45i4 
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Fig. 2. a, left, A photograph of the entire thyroid gland re- 
moved in one piece at operation on April 13, 1944. Note 
the lobulated appearance of the speamen. b, A photo- 

specimcns removed at the Mayo Clinic be- 
tween 1892 and 1932. 

H’Doubler, in 1936, reported 2 cases. The 
first, a man aged 59 years, presented the 
classical symptoms of hyperthyroidism with a 
basal metabolic rate of plus 46. One year 
previously he had noted bloody urine. Physi- 
cal examination showed an enlarged right lobe 
of the thyroid gland. This was removed at 
operation and was found to be a canary yellow 
nodule, which on histologic examination 
proved to be typical of hypernephroma. The 
patient died 3 years later from generalized 
metastatic renal cell carcinoma. The second, 
a woman aged 73 years, complained of choking 
spells and a goiter. Six years before, a hyper- 
nephroma of the right kidney had been re- 
moved. She had noted a lump in her thyroid 
gland 3 years later which had gradually in- 
‘ creased in size. Physical examination showed 
an enlarged, firm right lobe of the thyroid 
' gland. An operation was performed, at which 
the right lobe, the isthmus, and an accessory 
nodule were removed. One and a half years 
later a nodule developed in the left lobe. She 
‘ died 4 years after the operation of generalized 
I metastases. 

Caylor and Caylor, in 1936, reported i 
case, a man aged 59 years, who had had a 
transperitoneal nephrectomy for hyperne- 
phroma. Thirteen years later, at operation, 
I an inoperable metastasis was found in the 



graph after section of the specimen to show the metastatic 
nodules of tumor tissue throughout the substance of the 
thyroid gland. 


thyroid gland. He was given roentgen therapy 
with some improvement. 

Wciskittel, in 1937, reported i case among 
10,000 thyroidectomies at the DeCourcy 
Clinic. The patient, a man aged 60 years, 8 
years previously had had a right nephrectomy 
for a hypernephroma. He later noted a pain- 
less swelling of the neck. Physical examina- 
tion revealed an enlarged, firm thyroid gland. 
A basal metabolic rate was plus 32. At opera- 
tion a large metastatic renal cell carcinoma 
was removed. The wound was packed open 
because of extensive bleeding. He was given 
postoperative roentgen therapy but died 9 
months later. 

Fey and Truffert, in 1938, reported a case 
that had succumbed to extensive metastatic 
hypernephroma and necropsy revealed in- 
volvement of the thyroid gland. It is of 
interest that 16 years before a thyroid ade- 
noma had been removed. 

Welti and Huguenin, in 1939, reported i 
case of metastatic hypernephroma in a series 
of 88 cases of thyroid malignancy. The 
patient presented mild symptoms of hyper- 
thyroidism. One kidney had been removed 10 
years before for carcinoma. The patient died 
later of extensive metastases. 

Long and Black, in 1945, reported a third 
case from the Mayo Clinic. The patient, a 
man aged 59 years, complained of a slowly 
cnlai^ing goiter of i year’s duration. Eight 
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Fig 3- A photomicrograph from one of the metastatic 
nodules from the thyroid gland. Note the similarity in 
appearance between the ceUular structure of this specimen 
and the ones shown in Figures i and 4. 



Fig 4. A photomicrograph from biopsy tissue from hy- 
|)crnephronia of right kidney removed September n, 
1044. Note similarity of cellular structure^ to that of 
original tumor (Fig. i) and thyroid metastasis (Fig 3). 


years previously a nephrectomy had been 
performed for a hypernephroma. Physical 
examination revealed a diffusely enlarged 
thyroid gland of soft consistency. A resection 
of both lobes and the isthmus was performed. 
The histologic examination revealed meta- 
static hj'pernephroma. Postoperative roent- 
gen therapy was administered. 

CASE REPORT 

Frank C., a man aged 5$ years, was admitted to 
The Baker Slemorial Hospital on March 30, 1944, 
complaining of swelling in the neck, case of fatigua- 
bility and weight loss, of about 6 months’ duration. 

About 6 months before entry following a severe 
upper respiratory infection, he noted the insidious 
onset of increasing case of fatigue and was troubled 
with persistent left frontal headaches which were 
aggravated on lying down. He lost his appetite, 
became “ nerv’ous and irritable” and about 4 months 
before entry began to note a slowly increasing swell- 
ing in his neck His weight fell from a normal of 204 
to 186 pounds. During the month previous to ad- 
mission the swelling increased rapidly and he began 
to have a “scratchy” feeling in his throat on swallow- 
ing but had no real hoarseness or dysphagia. He 
noted no tremor, palpitation, or increased prom- 
inence of the eyes. 

Because of the cervical tumor, he was studied 
first in the hospital in which he worked. There it was 
found that his blood examination was within normal 
limits; his blood pressure was 116 systolic and 70 
diastolic. IIis basal metabolic rate was minus 3. 
The blood cholesterol was 140 milligrams per cent. 
A barium enema, a cholecystogram, and a gastro- 


intestinal scries of roentgenograms were all negative. 
Intravenous pyelography showed an enlarged right 
kidney. No shaefow was seen on the kit which was 
consistent with his left nephrectomy 9 years pre- 
viously. After the completion of these studies he 
was referreti to The Baker Memorial Hospital for 
further study and treatment with a presumptive 
diagnosis of thyroiditis. 

The patient was born in Portugal, coming to the 
United States at the age of 13 years. For several 
years he worked at varied occupations but for the 
past 26 years he had been a mechanic in a hospital. 
He had been married 31 years; his wife was hying 
and well. They had had one child who died at birth. 
Nine years before this hospital admission a Jett 
nephrectomy was performed by Dr. C. L. Deming at 
the William Backus Hospital m Nonsicn, Con- 
necticut, A renal cell carcinoma of the 
phroma type was diagnosed pathologically (Fig. ij. 
lie recovered uneventfully from the operation ann, 
until his present illness, had enjoyed good healtri. 
He had had no other operations or serious illnesses. 
His system review was negative except for chronic 
sinusitis and a slight chronic nonproductive coug • 
fie had occasional nocturia, but noted no hematuria 

or Irctiucncj’. He smoked about ten cigarettes a y 

but did not use alcohol. , 

His family history was noncontributop' ana M 
knew of no familial incidence of cancer. t“herculosis, 

heart disease, diabetes, thyroid disease, or allergies. 

Examination showed a well developed 
ished man with an obvious enlargcmen m hi an^ 
terior cervical region, which was ^ 

symmetrical, difiusely enlarged but 

slightly irregular outline. The gl^nd 
not stony hard and moved normally 0 e 

No regional nodes were palpated and no bruit was 
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The question of the manner in which meta- 
static emboli reach the thyroid from the kid- 
ney is still obscure, since if it is by the blood 
stream these organs are separated by the ex- 
tensive capillary bed in the lungs. The pers- 
ence of a patent foramen ovale is one possibil- 
ity whereby tumor cells could by-pass the 
pulmonary circulation to produce a paradoxi- 
cal metastasis. The work of Batson has 
postulated the vertebral system of veins as 
another pathway by which such metastases 
may travel without going through the lungs. 
This also could be an explanation of the lack 
of pulmonary metastases in this and similar 
cases. 

In the case reported the fact that a hyper- 
nephroma was found in the right kidney g 
years after a left nephrectomy had been done 
for a similar type of tumor, is of interest. 
This could be interpreted as a case of bilateral 
primary hypernephroma, although it is likely 
that the tumor in the right kidney was a 
metastasis from the originad lesion. Forsythe, 
in 1942, reported a case of bilateral hyper- 
nephroma and found only 6 other cases, some 
of which were probably metastatic lesions 
rather than separate tumors. Beilin and Nei- 
man in the same year reported another case 
and stated that direct metastasis from one 
kidney to the opposite is unusual. The origin 
of the thyroid metastases in the case reported 
may have been from either the right or left 
kidney, since the microscopic examination of 
the 3 specimens is identical. In view of the 
lapse of 9 years between the removal of his 
left kidney and the discovery of thyroid 
metastases, it seems most likely that they 
arose from existing tumor of the right kidney. 
The rapidity and the recentness with which 
the enlargement of the thyroid gland mani* 
tested itself tend to substantiate this view. 

SUMMARY 

A case of metastatic hypernephroma to the 
thyroid gland, the i6th proved case in the 


literature, is reported. It is the first case ob- 
served in the records of the Massachusetts 
General Hospital. It is’ unusual in that the 
first sign of metastases occurred 9 years after a 
left nephrectomy for a hypernephroma and 
coincidental with the discovery of a similar 
tumor involving the right kidney. 
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MALFORMATION OF THE ANUS AND RECTUM 

MILLARD S. ROSENBLATT, M.D., F.A.C.S., and ARTHUR MAY, M.D., Portland, Oregon 


F rom December 1936 to December 
1945, there were 20 patients with mal- 
formation of the anus and rectum ad- 
mitted to Doernbecber Hospital. Of 
these, 11 were males and 9 were females. The 
incidence of all admissions for this period of 
time was 0.14 per cent. 

The probable cause of this condition is some 
arrest or abnormality, which takes place in the 
7th or 8th week of embryonic life. The details 
of these abnormalities and embryonic develop- 
ment have been clearly discussed by Ladd and 
Gross. 

There are four distinct types of imperforate 
anus, ranging from simple stenosis to complete 
atresia of the anus and rectum. Figures 4a, 
5b, 6a, and 7 are examples of these types. 

The most common type in our series (as 
seen in Fig. 5b) was an absence of the anal 
opening in which the blind rectal pouch was 
only K to 2 centimeters from the perineal 
dimple. We had 6 such cases in our series. 
These were most amenable to surgery and in 
every case good results were obtained. 

In most of the cases in our series of com- 
plete absence of the rectum, where the rectal 
pouch was 2 to 3 centimeters from the perineal 
dimple, an associated rectovaginal fistula was 
present with a fistulous tract extending from 
the rectal pouch to the vagina near the pos- 
terior fourchettc. 

Seven of the 20 cases were of this type. In 
5 of the 7 cases repair was made by dissecting 
away the fistulous tract and bringing the 
rectal pouch down to the anal dimple by 
cutting through the sphincter and making a 
new outlet. In i case repair was not made and 
Jn I other case a colostomy was necessary, 
then later, the rectal pouch was brought down 
to the anal dimple and the colostomy closed. 

There were 2 cases of anal stenosis in which 
obstructive symptoms were outstanding and 
dilatation rather than surgery were the only 
procedures necessary (Figs. 6 and 6a). 

I. pepartmmt of Pediatrics and Surgery of the Doem- 

wher Horpita) and University of Oregon Medical SchooL 


One patient (L. W. No. 141451) had com- 
plete absence of the rectum— yet the perineal 
dimple had a deep indentation of approxi- 
mately 2 centimeters (Fig. 4a). The rectal 
pouch was so far (3 centimeters) from the 
perineal dimple that the rectum could not be 
brought do^vn and a colostomy had to be 
done. When the distance was 3 centimeters or 
over from the gas-filled rectum to the anal 
dimple, colostomies were done. There were 4 
such cases in our series. 

There are certain practical points to be 
stressed as a result of study of these cases. 

The importance of determining in advance 
the distance between the perinemn and the 
blind end of the bowel should be emphasized 
because the perineal dissection should not be 
persisted in, in cases in which the bowel is 
further than 2^ centimeters from the peri- 
neum. The best method of determining this 
distance is described by Wangensteen and 
Rice. Anteroposterior and lateral x-ray films 
are taken with the baby in the upside down 
position with a metal marker in the anal 
dimple. If 8 hours have elapsed since birth, 
presence of gas in the rectal pouch will show 
the distance of the blind end of the bowel from 
the perineum. If the distance is less than 2^, 
centimeters the bowel may be readily brought 
down to the perineumin most cases. If higher, 
perineal dissection may be attempted but if 
one is unsuccessful in finding the lower end of 
the bowel, the dissection should not be pro- 
longed and colostomy should be done. 

Any case of rectovaginal fistula or recto- 
perineal fistula can be brought down from 
below. This is not true of rectovesical or 
rectourethral fistulas— the fistula in these 
latter cases should be repaired later in life. 

A noteworthy point is the frequent associa- 
tion of other congenital deformities with these 
deformities of the anus and rectum. The fol- 
lowing table shows the different abnormalities 
encountered in these cases: cataracts, 2; stra- 
bismus, I ; rectovaginal fistula, 7 ; rectovesical 
fistula, I ; congenital heart, 3 ; atresia of esoph- 
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agus, i; hypospadius, i; absence of radius, i; 
absence of urethra, i; undescended testis, i; 
megalocolon, i; double pelvis, 2; ectopic kid- 
ney, I ; hydrourcter, 2 ; umbilical hernia, 1 ; 
absence of digits, 2; absence of external ear, 1. 
The only immediate postoperative death in 
this series was a child with absence of the 
urethra as well as the anus. Four other pa- 
tients who died at dates ranging from 3 months 
to 2 years following surgery all had anomalies 
of the urinary tract. 

The following are abstracts of the cases in 
our series. 


CASE REPORTS 

R. H., Case No. was born April 6, 1944, 

and admitted to Doernbecher Hospital April 7, 1944 
for surgery. This child was horn with an imperforate 
anus. On April 8, 1944 patient was taken to surgery. 
There was an unopened mucus-like channel (Fig. 1) 
running from the region of the imperforate anus to 
the base of the scrotum. This was tube-like in char- 
acter, very narrow, and was filled with inspissated 
meconium. It was dissected up from the scrotum 
and an Incision made at the anus in the anterior 
posterior direction and a large quantity of meconium 
was evacuated. Several other abnormalities were 
found in this child. Fingers were peculiar. There 
was a harsh systolic murmur at the apex. There was 
a small tumor on the external ear. The child was 
discharged on April la, X044. Now child has excel- 
lent sphincter control and is in good condition. 

N. W., Case No. 123x94, 3H week old child, was 
admitted to the hospital on November 24, X941 with 
a congenital absence of the anus and a rectovaginal 
fistula (Fig. 2) . The fistula had apparently been suf- 
ficient for fecal outlet as the child had no history of 
obstruction and had been developing normally since 
birth. The mother had been cleaning the bowel out 
by catheterizing the fistulous tract. Physical exam- 
ination revealed a well nourished child, whose only 
abnormality was of the perineum and genitalia. 
There was no anus present; just an anal dimple where 
the opening should be. There was a fistulous tract 
just inside the posterior fourchette which apparently 
communicated with the rectal pouch. Anteropos- 
terior and lateral x-ray films of the pelvis, after In- 
jection of barium through a rectovaginal fistula by 
means of a rubber catheter, were taken. The rectum 
was well visualized, ending in a blind pouch, which is 
approximately 2 centimeters from the imperforate 
anus which is marked by small opaque marker. It 
was the opinion of the surgical staff that surgery 
should be deferred until a later date because of the 
mechanical difficulty involved in such a small chUd. 
Patient was discharged and the mother was in- 
structed to keep the stools soft with mineral oil. 
Patient returned July 25, 1943, was taken to surgery 
where an incision was made through the anal dimple 


and through the sphincter muscles up to the levator. 
Dissection was then carried around the rectum on 
each side and when this was complete the mucous 
membrane at‘the rectovaginal junction was incised 
and the entire anal rectal canal was transplanted to 
the perineum. The vaginal mucosa was repaired 
The child made an uneventful recovery except for a 
recrovaginal defect which remained. The child’s 
hospital stay was 15 days, being discharged on 
August rj, 1943. Further repair to be considered in 
the future. Later repair was done with satisfactori- 
closure of the rectovaginal opening. Since this time 
patient has been asymptomatic. 

K. P., Case No. 129915,3 week old white female, 
entered Doernbecher Hospital January 4, 1943 with 
imperforate anus and a rectovaginal fistula (Fig. 2). 
The child was taken to surgery where the recto- 
vaginal fistula was dissected and closed; and the 
distal end of the rectum wasbrought through the ana! 
ring and the mucosa sewed to the skin. The rectal 
pouch was about 2 centimeters from the anal dimple. 
The child had a very stormy course postoperativeJy, 
but apparently recovered and had good sphincter 
control. However, on August g, 1943 
admitted to the hospital with a terminal urinary 
tract infection. Autopsy showed bilateral hydro- 
ureters and hydronephrosis with a supprative pye- 
lonephritis. 

D. E., Case No. X27337, 4 day old white male, 
entered the hospital on July 5, 1942 because of an 
imperforate anus. Examination revealed a well 
nourished white male infant. The abdomen was 
quite distended and taut. No hernia was detected. 
No abdominal mass was palpable. The anus was 
found to be imperforate. Remainder of thc_ exam- 
ination was essentially negative. X-ray examination 
revealed the heart and lungs normal. The abdomen 
revealed a large amount of free gas in the peritoneal 
cavity vvith the shadow of the small bowel contain- 
ing air dearly visible (Fig. 3a). On Ai^st 7. 
1942 the child was taken to surgery. The abdomen 
was opened whereby a large amount of air came 
through the incision. A large amount of yellowisn 
material with fibrin flex was present in the abdomen. 
Zn the lower right quadrant of the abdomen there 
was a distended, necrotic portion of bowel. On ex- 
arnination this section of bowel revealed a small 
rupture through which much meconium has passea 
into the abdominal cavity. A rubber dram was 
passed beneath the bowel at this point and n as - 
livered to the surface where it was exterionzed and 
the abdomen closed. The child showed a slow grad- 
ual improvement with a slow progressive weight 
gain. On August 7, *94* barium meal was given. 
The esophagus, stomach, and duodenum wre 
normal. Also the barium was injected m the distal 

loop of the colostomy. The roentgenographJc find 

Inp were very suggestive of an occlusion ^cnosw 
of the distal sigmoid approximately / , 

above the anus (Fig. 3 h). Inspcc ion of.t^^O’iimal 
loop of the colostomy revealed it to be jj j 

At the time of discharge on August 24, 194 ? fhec 
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was showing a progressive weight increase, weighing 
7 pounds 13K ounces. His general condition was 
quite good. The child was readmitted on October 4 
1942. Since his discharge following surgery for im- 
perforate anus he seemed quite well until 4 days 
before when he began to vomit. He had had no diffi- 
culty with the colostomy opening since his discharge. 
Physical examination at this time revealed a patent 
and functioning colostomy opening. The tissue 
around this area was redundant and inflamerl. The 
child went rapidly downhill and died on October 10, 
1942, 3 months after colostomy. Autopsy findings 
revealed: atresia of the lower rectum an<l anus; 
double-barrel colostomy, functioning, of the left 
lower quadrant; bilateral interstitial nephritis and 
left pyelitis and hydrourctcr. 

D. H., Case No. 68466. This child entered the 
Doernbccher Hospital for the first time at the age of 
3K months. Since birth patient had had a recto- 
vaginal fistula with imperforate anus (Fig. 2). The 
child returned for surger>’ at age of 4>^ years. At the 
operation a rectovaginal fistula was dissected. The 
vaginal opening was closed and the rectal pouch 
brought to the anal dimple and the mucous mem- 
brane was sutured to the skin. The rectal pouch was 
3 centimeters from the anal dimple. The child made 
an uneventful postoperative recovery and has had 
normal sphincter control. Dilatations were contin- 
ued at home; the child has been seen in out patient 
clinic since 1941 and has had no further trouble. 

A. J., Case No. 105727, hour old white male 
entered the Doernbccher Hospital with an imper- 
forate anus. X-ray films were taken by the Wangen- 
steen-Rice method and the rectum appeared to be 3 
centimeters from the anal dimple (Fig. 4a). The 
child also had a hypospadias. Colostomy was done 
on January 13, 1940 and the child recovered un- 
eventfully, yet, I month later the child returned to 
the hospital with a high fever and a methylene blue 
injection was given through the distal loop of the 
colostomy and it appeared in the urine in 2 hour 
proving the presence of a rectovesical fistula. The 
child was discharged and given a poor prognosis. 
Surgery was impossible due to the child’s poor con- 
dition at this time. The child was followed for i year 
in the out patient clinic with no improvement of the 
pelitis which he contracted shortly after the second 
hospital admission. The child did not return and 
further prognosis of the case is not kno'vn. 

S. K., Case No. 141466, 7 day old white female 
entered the Doernbccher Hospital on October 9, 
jL944. one of twins, with only a dimple at the anus. 
The child had an opening between the vagina and 
the anus (Fig. 2). A repair of the imperforate anus 
was done; the rectovaginal fistula was dissected out 
3-nd removed and the mucous membrane was sutured 
^ the skin at the anal dimple forming an anal orifice, 
the rectal pouch was approximately 2}4 centimeters 
irom the anal dimple. The child made an excellent 
recovery and was discharged on October 30, 1944- 
Since this time the child has been asymptomatic 
with good sphincter control. 



Fig. I. Unopened channel running from the anal dimple 
to the base of the scrotum. This was filled with inspissated 
meconium. 


L. H., Case No. 112704, 1 day old white male was 
brought in with an imperforate anus. X>ray films 
on admission showed the air column in the rectum to 
be within iH centimeters of the anal dimple (Fig. 5 
and 5a). The child tvas taken to surgery tyhere the rec- 
tal pouch was opened from a perineal incision. A large 
amount of meconium was expressed. The cutaneous 
margin of the rectal pouch was unable to be sutured 
completely to the anal opening and a rubber tube 
was inserted. This was kept dilated daily and thus a 
normal opening was established and the child was 
discharged and has remained asymptomatic. 

B. M. C., Case No. io6oor, 3 day old white female 
entered Doernbccher Hospital on January 17, 1945 



Fig. *. Drawing of the rectovaginal fistula, which was 
present In 7 cases of our series. 




502 


SURGERY, GVXECOLOGY AXD OBSTETRICS 



Fig 3. a. Showing pneumojxntoneum in caw of imper- 
forate anus 


with a rectovaginal fistula and absence of anu» »Fig. 
2). Distance from rectal pouch to the anal dimple is 
unknown. The child was not treated at this time for 
the imperforate anus and wa« discharged. The child 
also had atresia of the esophagus, incomplete. 

D. A. F., Case Xo. oi6g7, 3 day old nhite male 
entered Docrnbechcr Hospital on September 19, 
1038 with an imperforate anus. X ray films rctealed 
a gas bubble to be ju>t skin thickness from the 
rectum (Fig. 5a). The child was taken to surgery 
ivhere the s^n overlying the anal dimple was opened 
and the rectum was opened. A large amount of me- 
conium was released The anus and rectum were 
dilated twice dail\. The child made an une^cnt^ul 
recovery and was «cnt home The mother was in- 
structed to dilate the anus daily for 6 months. The 
child has had not complications since. 

R. G., Case No. 1 23004. This child had an imper- 
forate anus at birth on May S, 1038 On May 9, 
193S a colostomy was performcil. The child had ap- 
parently carried on a normal activity at that time 
until the admission on November 15. 1941. at which 
time s-rav films of the pelvis were taken after inj«- 
tion of lipiodol through a distal colostomy loop with 
an onaque marker pressed against the anus which 
was imperforate. The distal rectum was abwnt and 
there w as a distance of 4 centimeters from the opaque 



Fig. 3. b. Injection of colnstomy with barium— no 
filling below the sigmoid 


marker to that portion of the rectum which wa' 
filled (Figs. 4 and 4a). .Vt the operation an anterior 
posterior incision was made in the midline of the 
perineal door, e.xtending from the scrotum backward 
almost to the tip of the coccyx. The anal sphincter 
muscles were partially split in order to give adequate 
exposure, and it was necessary to bi'cct the perineal 
body in order to reach the rectal pouch. The latter 
was locatesl about 3 to 4 centimeters above the anal 
dimple. The pouch was then carefully freed from 
adjacent tissues and structures. The rectal wall was 
then fixed to the subcutaneous tissue with 
rupted cotton stitches after the pouch was freed sut- 
ficientlv to allow it to be brought to the perineurn 
without tension. The pouch was opened into and 

the lumen demonstrateil bv the presence of the rectal 

tube which had been placed in the colostomy bdore 
surgers-. The lining of the pouch was then sutured to 
the skin of the perineum, leaving an opening whicn 
was sulficientiv large to easily admit the b’S 
finger. Then a side-to-side anastonio«is of the two 
loops of colon was done. The abdomen was then 
closed in lavcrs around the colostomy. In attemp o 

to dissect the denve adhesions free from the colostoms 

the bladder was inadvertently opened into, but im- 
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Fig. 4. X-ray film with lipiodol injected into the distal 
colostomy loop showing end of bowel a great distance from 
penneum. 


mediately closed. After surgery a retention catheter 
was left in place. Colostomy was closed on April i, 
t942. After surgery child made an uneventful re- 
covery. During the last 2 years he has had fair bowel 
movernent with fair sphincter control. The anus has 
been dilated at intervals. 

L. B., Case No. 146510, 2 day old white female, was 
admitted to the Doernbecher Hospital on July 7, 
^ 4 S with the chief complaint of imperforate anus, 
fhe patient vomited mucus r hour after birth and 
has vomited all offerings by mouth. Upon attempt- 
mg a rectal, the nurse discovered the anus to be 
closed. No other congenital abnormalities were no- 
hced Anteroposterior and lateral x-ray films were 
taken (Figs. 5a and 5b), and showed air outlining the 
’'cctum which extends down to within about 1 centi- 
meter of the dimple of the anus In the lateral film 
the direction of the rectum is normal, the blind end 
extending posteriorly. The pouch is broad with 
smooth borders. Patient was taken to surgery at 
3-00 p.m. On July 7, 1945. Under ether anesthesia 
the imperforate anus was repaired, The septum 
which was between the rectum and the anus was di- 
vided and the mucus membrane of the rectum was 
sut^ured to the mucus membrane just internal to the 
sphincter. Patient passed considerable gas and me- 
conium and was returned to the ward in good con- 



Fig. 4. a. Drawing of the defect sho\in in x-ray film in 
Figure 4. 

dition. Patient was ilischarged July 15, 1945 asymp- 
lomaiic. Trie anal outlet was to be dilated by home 
physician to keep the opening ailcquate. The patient 
has been asymptomatic since. 

.\. 1 ’., Case No. 140517, 16 month old white male 
entered the Doernbecher Hospital on August ii, 
IQ44 for Ills first admission. lie was treated at this 
time for chronic «inusl(is and a kidney infection. He 
liad had an operation for an imperforate anus at the 
age of 4 <lays (Fig. 5a). On the present examination 
the child has an c.xtremely small stenotic anus which 
will not admit the tip of the little finger. The patient 
also had a mcgalocolon from obstruction from mas- 
sing of feces in the colon. Cystograms and intra- 
wnous pyelograms disclosed two kidneys on the left 
side. One is normal and one showed a marked ne- 
phrosis and hydrourcters. The child gave the im- 
pression of having renal rickets and renal dwarfism, 
with a low bfood calcium of 7 milligrams per cent. 
On August 22, 1944 the child had a manual dilata- 
tion of the rectum and the large bowel was cleaned 
out. He was discharged August 23, 1944. On Sej)- 
tember 25, 1945 the child was readmitted to the 
hospital— (lead on arrival. Autopsy revealed exten- 
sive bronchopneumonia; agenesia of the right kid- 
ney; double left /iclvis and ureters with hydrone- 
phrosisand megaloiircter; megalocoloti; undescended 
left testis. 

T. T., Case No. 149691, 4 month old w'hitc male 
entered the Doernbecher Hospital on August 21, 
1945 with the chief complaint of constipation and 
vomiting. Patient was well until 4 days previous to 
admission when he became very irritable, did not 
have any bowel movements and vomited several 
times. The physical examination was essentially 
negative except for a distended abdomen which had 
visible peristalsis and tympan}*. The recta) sphinc- 
ter was very tiny. It would not admit the finger. 
Otherwise, the physical was essentially negative. 
Hematology, tuberculin, and serology were negative. 
Barium enema revealed a large reciundant sigmoid 
with anal stenosis (Figs. 6 and 6a). The child was 
given daily anal dilatations which resulted in relief 
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Fig. 5b. 

Fig. s a, Show itig Wangensteen and Rice method of de- 
termining where the rectal pouch ends, by taking antero- 
posterior and lateral x-ray films with baby upended and a 
metallic marker at the perineal dimple, b, Drawing of type 
of defect shown in Figure 5a of which type there were 6 
cases in our series. 

of distension and partial obstruction. Follow-up 
care showed no further bowel obstruction and after 



Fig. sa- 

several months of anal dilatation, he had had no 
more symptoms. , • , . 

L. W., Case No. 141451. 6 day old male infant 
entered Docrnbecher Hospital on October 7, 194S 
for relief of imperforate anus, also for a deformity ol 
the right forearm and genitalia. Physical examina- 
tion revealed an enlarged heart with soft, systo 
murmur heard at the apex. Imperforate “^thra, 
atresia of the anus, absence of the right radius and 
right first metacarpal. X-ray films were 
ing an area about 3 wa 

filled rectum to the perineal dimple. Child was 
taken to surgery on October 8, i94S where 
tempt was made to bring the rectum . 

perineum. The rectum was not found but the 
bladder was exposed, opened, and the . 

to the anal opening. Due to the distance ° 3 . 

meters from the perineal dimple to aWomma 
cavity, the bowel could not be "loun so a 

left rectus incision was made into the p 
cavity. The sigmoid colon was 
double-barrel colostomy was established, 
ternal urethral opening could be . _„onjum 

tomy was opened and a because 

came out. The bladder was brought down becaus^ 

of possible contamination^ w-ith colo5tom> , JP 
pub'ic drainage was contraindicated. The child 

not respond well after surgery and expired. 
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P. A. R., Case No. 117417, 6 week old white fe- 
male, entered Doernbecher Hospital on March 7, 
1941 with a stenosis of the anal opening (Fig. 6a). 
The rectum was dilated and the dilatations were 
continued for several months after which the child 
remained asymptomatic. 

M. F. H., Case No. 7763s, 4 hour old white female 
entered Doernbecher Hospital on July 26, 1939 with 
an imperforate anus and a rectovaginal fistula since 
birth. A barium enema was given through the recto- 
vaginal fistula showing a greatly dilated rectum. 
The rectum was found to be 3 centimeters from the 
anal dimple. A colostomy was done at this time. On 
June 10, 1940 a repair of the rectovaginal fistula was 
done. The fistulous tract was excised and the rectum 
was brought out to the anal dimple and the mucous 
membrane was sutured to the skin. Permanent co- 
lostomy was not made since the child had a fairly 
adequate anal opening with sphincter control. The 
child did not come in for follow-up care. 

A. D. P., Case No. 95440, 1 day old child, was ad- 
mitted to the Doernbecher Hospital on January 15, 
1939 with the chief complaint of imperforate anus. 
He was a full term, well developed baby weighing 10 
pounds. There was a small sinus tract which ap- 
peared to be filled with meconium extending out 
from the anal dimple. By pressure over this area 
meconium passed back into the rectum. On 
January 16, 1939 a small incision was made in 
this tract and a probe passed through it into the 
rectum. The tract was dilated gently with a hemo- 
stat. A large amount of meconium was expelled. 
This tract was dilated gently every day to keep the 
anal ring open. There was good sphincter tone 
present. It functioned fairly well until t year of age 
at which time the child was again admitted to the 
hospital complaining of abdominal pain and vomit- 
ing. At this time the child was well developed and 
well nourished. The anus was very small, partially 
admitting the tip of the little finger. The rectum was 
filled with fecal material. The child was taken to 
surgery at this time and the sphincter ani was dilated 
under ether anesthesia. A large amount of dry fecal 
rnaterial was removed. The child's rectum was di- 
lated daily up to a N0.32 French catheter. Since this 
time the child has been fairly well. 

R. E. K., Case No. 102290, 3K month old white 
female, entered the Doernbecher Hospital on Sep- 
tember 6, 1939 for surgical correction of an imper- 
forate anus. The child has been having fairly regular 
bowel movements through a rectovaginal fistula 
T*g. 2). The child has never vomited and seems to 
be in every other way a normal child. Physical ex- 
amination revealed a well nourished, well developed 
G'n. No anus is present, but a small dimple can be 
Sfcn on the perineum. Urinalysis revealed a three 
p us pus. Hematology showed an 86 per cent hemo- 
globin and 17,000 white blood count. A new rectal 
ou^tlct was created to correct the imperforate anus, 
the rectal pouch was 3 centimeters from the perineal 
dimple. The rectovaginal fistula was not closed at 
tnis time. The child was discharged asymptomatic. 
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Fig 6a. 

Fig. 6. X-ray film showing anal stenosis and dilated sig- 
moid. a, Drawing of type of lesion shown in Figure 6. 
(T^-o of our series were of this type). 

The early recognition of these malforma- 
tions, especially those with complete obstruc- 
tion, is important. Inspection at the time of 
the delivery will reveal almost all the abnor- 
malities, except the defect such as in Figure 7. 
In this type of case the external opening ap- 
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Fig. 7. Drawing sho\sing pathology in patient who ap- 
peared to have normal rectal opening 

pears normal and the rectal temperature can 
be taken, but no meconium passes. 

The operative details in these cases arc as 
follows: The child is placed in the prone posi- 
tion. with the hips elevated, and an incision Is 
made in the midline in the region of the anal 
dimple in the anterior-posterior direction. 
The external sphincter is thus divided in the 
midline and its function not destroyed. The 
external sphincter is usually present in these 
cases, inasmuch as its mesenchymal origin, 
embryologically, is different from that of the 
rectum itself. Thus anal control is usually 
good. When the bowel is any distance from 
the perineum, it is freed by dissection suffi- 
ciently to bring it down and suture it to the 
skin between the lateral halves of the sphincter 
muscle, with closure of the skin anteriorly and 
posteriorly to the rectum. 


In the cases of rectovaginal fistula, it is easy 
to make the mistake of not bringing the rectum 
far enough posteriorly. In these cases the area 
of the rectum, where the fistula exists, is best 
brought to the outside, or otherwise, the 
fistula may recur. In all of these cases tension 
must not be present in suturing. 

The cases of rectovesical fistula and leclo- 
urethral fistula must not be repaired until the 
child has attained some growth. 

The postoperative care of the rectal open- 
ing depends upon careful, gentle dilatation 
with a bivalve nasal type speculum. This 
should be kept up at occasional intervals until 
the anus admits the examining finger. Some 
of the cases that require colostomy may later 
have the bowel brought to the perineum and 
the colostomy closed. Our case, No. 123004. 
was so treated. A rectal tube was placed in 
the distal colostomy opening and helped 
identify the lower end of the bowel at the time 
of the perineal dissection. After closure of the 
colostomy, the child had good bowel control. 

SUMSIARY 

1. Twenty cases of malformation of the 
anus and rectum have been reviewed. 

2. Important points in their recognition, 
study, and treatment are discussed. 
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THE MANAGEMENT OF OSTEOMYELITIS SECONDARY 
TO WAR WOUNDS 

K. ARMAND FISCHER, B.S., M.D., F.A,C.S., Louisville, Kentucky 


T he occurrence of long existing sup- 
purating wounds associated with 
compound fractures has been one of 
the most important problems en- 
countered by the military orthopedic surgeon. 
The circumstances under which soldiers re- 
ceive wounds, that is, with dirty clothing in 
place, fragments of land mines carrying in- 
fected soil into wounds, shell bursts which 
plow up the ground and then reach the limb, 
and the delay in getting surgical care, all go to 
make a great number of infected fractures 
during a war. In spite of the hazards of mili- 
tary wounds, however, it has been surprising 
to see the number of limbs which healed 
quickly when early medical care was given. 
The majority of the compound fractures 
treated by the temporary open wound method 
healed in the same period that a closed frac- 
ture would unite in civil life. 

TYPES OF CASES 

The usual compound fracture patient who 
was received in a general hospital from over- 
seas had a well fitting cast with the fracture in 
pod position and alignment. If there was a 
foul odor to the cast, the plaster was changed 
soon after admission to the hospital because 
every man wanted a furlough or leave as soon 
as possible. Usually the wounds at that time 
Were mere granulating areas which needed 
silver nitrate cauterization, a skin graft, or 
sometimes the patient had already undergone 
a secondary closure. In other cases bone was 
exposed in the wound and frequently loose 
sequestra could be lifted out. This type of 
patient showed no sign of sepsis and his gen- 
eral health was good. His blood count, hemo- 
globin, and hematocrit readings were normal, 
hs state of nutrition was good, and he needed 
' treatment other than cast immobili- 

sation until sufilcient healing of the bone had 
peurred. Practically every one of these pa- 
lenls was started on some therapeutic exercise 


to the injured limb even while in the cast, 
moving the neighboring joints or muscles 
underneath the cast. At times, in other cases, 
there was so much drainage from unhealthy 
soft tissue wounds that the surrounding skin 
was in bad condition from the presence of the 
secretions. These later suppurating wounds 
were treated in whirlpool baths for a period if 
the bones were in a condition to allow a mini- 
mum of immobilization. These w’arm water 
baths helped to clean up the wounds and skin 
very quickly. 

Another group of patients had unhealed or 
healing fractures with suppurating wounds 
with a definite bone infection as shown by 
x-ray examination. In some sequestra, shell 
fragments, and d6bris were present; in others 
good drainage was lacking. The majority of 
these patients showed very little, if any, sys- 
temic changes due to the bone infection. Their 
nutritional state was excellent and their blood 
count, hemoglobin, and blood volume were 
normal. These patients usually needed sur- 
gical treatment and an attempt was made to 
eliminate the infected areas in from 3 to 4 
months following injury. In some instances 
the removal of a sequestrum or foreign bodj’ 
resulted in permanent healing of the wound; 
in others dead bone was found attached to 
callus because surgery had been inadequate to 
insure continuous drainage of small or large 
spicules of bone and dead tissue. 

Another group of patients who had had se- 
verely traumatized extremities with long ex- 
isting suppurating wounds, showed marked 
evidence of the systemic cfi'ccts of chronic 
sepsis. This type of patient was more difilcult 
to treat, and it took a much longer time for 
healing to occur. These patients had very 
little immunity to their infection and were in 
an extensively depicted state. 

The septic and depleted patient was iti no 
condition to withstand surgical flrainagc, re- 
moval of foreign bodies and de.ad hone, or 
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of penicillin together with sulfadiazine were 
started 4 days before surgery and were con- 
tinued after surgery for 4 to 5 days and little, 
if any, reaction followed. 

After 4 to 7 days’ preparation, a compound 
fracture with osteomyelitis was usually ready 
for some type of surgery. At operation a 
pneumatic tourniquet was used when possible, 
and it has proved to be a very valuable adjunct 
to this type of surgery of the arm, forearm, 
and below the upper one-third of the femur. 
The blood was expressed from the extremity 
with elastic bandages or by elevation previous 
to the application of the tourniquet. The ad- 
vantages of a dry field for this type of surgery 
are that one could see the diseased areas of 
bone more clearly and furthermore the amount 
of blood lost was kept at a minimum. 

At the time of surgery the draining sinuses 
were opened widely down to the infected frac- 
ture. All loose and dead fragments of bone, 
metallic fragments, and debris were removed. 
A generous saucerization of the bone was done. 
The scarred and avascular tissues were excised 
from the wound. Then the wound was flushed 
with normal saline to remove any small bone 
and soft tissue debris. Then moistened muslin 
or nylon strips which were close meshed were 
used to line the depths and sides of the wound, 
and mechanics’ waste or gauze was packed on 
top of the muslin with gentle firm pressure. 
All patients were immobilized in plaster or 
traction. Postoperative oozing was controlled 
by elevation of the part, and if the pack had 
been placed correctly, there was usually a 
minimum of bleeding. In extensive sauceriza- 
tions, the patient frequently needed a trans- 
fusion during or after surgery, depending on 
the amount of blood lost. From 200,000 to 
500,000 units of penicillin were given in 2000 
cubic centimeters of saline in the first 24 hours 
after operation. After that period the drug 
was given intramuscularly at 3 hour intervals 
in 25,000 unit doses during the day. Sulfa- 
diazine was started after surgery as soon as 
the patient could tolerate it by mouth. As 
soon as possible, these patients were placed on 
the high protein, high caloric, and high vita- 
min diets. 

Several days following surgery a blood 
count, hemoglobin, and other laboratory anal- 


yses were made to determine the patient’s 
reaction to the surgery. Transfusions were 
given as often as was necessary to make the 
red blood count and hemoglobin of these 
patients approach the normal in order to build 
up their resistance and immunity to infections. 

Following saucerization surgery, the wounds 
were treated by one of several methods. The 
procedure that was used most extensively was 
the application of a split thickness skin graft. 
On the sixth or seventh day following the 
initial surgery, the cast was removed, and the 
wound packing was taken out. Cultures were 
made from the wounds for study. At this 
time, there were usually fine healthy granula- 
tions present with a clean appearance of all 
the tissues. If, however, the wound appeared 
dirty with some necrotic tissue showing, and 
definite areas of pus present, then further sur- 
gical and possible chemical treatment of the 
wound was necessary to make it receptive for 
a skin covering. Otherwise on the following 
day, the packing was removed, and a split 
thickness skin graft was taken with a Padgett 
hood dermatome and applied to the depths 
and sides of the wound. The grafts measured 
from .014 to .ot 8 inch, the thinner pafts 
being used in the least favorable redpjent 
sites. Before applying the skin, the saucer^d 
defect was prepared by freshening the surface 
of the wound with a scalpel or gauze, remov- 
ing any necrotic tissue, slough, or blood clot. 
Then the defect was irrigated thoroughly with 
saline and packed with warm moist^ gauze 
until the skin was applied. The skin was 
tailored to fit the defect without tension, and 
the graft was sutured to the wound edges with 
interrupted silk stitches. The grafts were per- 
forated in several areas to allow the escape 0 
excess secretions. A layer of boric aad oin 
ment gauze was applied over the skm, an^ 
gauze packing or mechanics’ waste 
serted in the defect on top of the skin, ry 
dressings were placed on top of the pa ^ mg, 
and an ace bandage was used to mamtain an 
even firm pressure in the wound. I 
splints were applied to the extremity, 
limb was elevated on returning to bed. Pen- 
icillin and sulfadiazine which were b g 
before the saucerization were contmued afte^ 
skin grafting for 5 to 7 days. At the 



FISCHER; MANAGEMENT OF OSTEOMYELITIS 


511 


week, the wound packing and boric ointment 
gauze were removed, and the graft was ex- 
posed to the air. A heat lamp was applied two 
or three times a day for 15 to 20 minutes if the 
graft was moist. 

Another type of wound treatment following 
saucerizations that proved to be a very val- 
uable procedure was the method of secondary 
closure. When the wound edges were not sep- 
arated widely, and there had been only a min- 
imum of soft tissue loss, these conditions 
seemed to be ideal for a delayed closure. If 
one expected to use this method following 
saucerization, the wound was packed similarly 
to that mentioned before the skin grafting 
procedure. Seven to 10 days later, the pack- 
ing was removed, and the wound inspected. 
If it was clean, then a moist pack was inserted, 
and the patient was made ready for surgery on 
the following day. At surgery, the skin edges 
were excised, and the soft tissues were loos- 
ened up enough to approximate the skin and 
subcutaneous tissues. After a thorough cleans- 
ing of the wound with saline, the skin and sub- 
cutaneous tissues were closed with through- 
and-through stitches, avoiding if possible the 
^ of buried sutures. If any dead space 
remained, a soft rubber drain vas inserted for 
several days. In case the wound looked 
possly infected and dirty, treatment with 
irrigations and penicillin packs was carried 
out for a time before closure w’as at- 
tempted. 

Another method of delayed closure used 
successfully in superficial saucerizations was 
the shifting of a lateral flap of skin and sub- 
cutaneous tissue over the wound and the 
suturing of the edges. The bare wound left 
^iter the flap was moved was covered with a 
thickness skin graft where needed. 

Treatment of osteomyelitis secondary to 
war wounds by primary closure was carried 
out in a number of instances at the time of 
^ucerization. Frequently when there were 
bodies in infected bone, infections of 
. ® ilium and other pelvic bones, and cases of 
insidious drainage with sequestra present, 
primary closure proved to be an ideal treat- 
At times a flap of skin and subcutaneous 
tissue was shifted over the saucerized area, as 
mentioned under secondary closure, and a 


split thickness graft placed over the denuded 
area. 

ANALYSIS OF RESULTS 

An analysis of the results of wound treat- 
ment following saucerization surgery by skin 
grafting, secondary closure, and primary clo- 
sure has been made. No case was considered 
successful unless the wound had been healed 
for at least 3 months. The results with the 
skin grafting type of treatment have been 
most satisfactory. A recent survey of 264 
cases revealed a complete healing of 25 per 
cent of the wounds in 30 days. At the end of 
60 days, another 50 per cent of the cases had 
healed, leaving 25 per cent unhealed. Of this 
latter group only 6 per cent were complete 
failures. The remaining patients needed a 
partial resaucerization and skin graft. The 
failures of this method have been judged to be 
due to a poor blood supply to the tissues under 
the graft, a lack of maintenance of firm even 
pressure by the dressing after skin graft sur- 
gery, and lastly due to infected tissues under 
the graft and incomplete saucerization sur- 
gery. The skin graft method has been very 
popular with the patients in military hospitals 
because it created a closed wound from a dirty 
infected one in a short period, eliminating the 
dressings, odors, and inconveniences of some 
other methods. Since the soft tissue wounds 
healed quickly with this method, the bones 
likewise healed rapidly when they received a 
skin covering. However this treatment did 
not eliminate altogether the need for further 
surgery in all the cases. Many deep and wide 
wounds having a thin skin covering needed 
good skin flaps with fatty subcutaneous tissues 
when further bone surgery was planned to 
keep the wounds from breaking down with 
usage, and in others for cosmetic reasons. 
These patients were usually given a trial of 3 
months hard usage on the extremities if the 
bones had healed. At the end of that period if 
the skin wounds had not broken dowm, then 
the patient did not need to undergo further 
surgery unless he wanted it for cosmetic 
reasons. 

The results of delayed closure were very en- 
couraging, the wounds shondng some drainage 
in 9 instances out of 42 cases which were 
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folloTved. A number of these wounds dosed 
spontaneously after a few weeks’ drainage. 
The secondary closures in which a drain, was 
inserted at the time of surgery because of a 
dead space, usually closed spontaneously in 
the majority of instances within 7 to 10 days 
following removal of the drain. The failures 
in this group of cases were attributed to in- 
complete surgery and the leaving of a dead 
space where tissue fluids collected. 

Primary closure was used in 46 patients, 
and wound drainage following surgery oc- 
curred in 10 instances. This low percentage of 
reinfection could probably be accounted for 
by the proper selection of cases for the use of 
an immediate closure. 


SUMiTARV ANU CONCLUSIONS 

The management of osteomyelitis secondary 
to war wounds has not been a problem of cura- 
tive surgery alone. At times intensive con- 
stitutional treatment was necessary to alle- 
viate the attendant anemia, hypoproteinemia, 
and disturbed fluid balance in the septic and 
depleted patient. 

Frequently the patient was in a low mental 
state. 

Five methods of wound treatment following 
sequestrectomy and saucerization were used. 
This study has revealed that delayed closure, 
primary closure, and skin grafting were very 
useful procedures in creating an early closed 
wound from an open infected one. 




THE SURGICAL TREATMENT OF GANGRENE 
IN TRENCH FOOT 

HARRIS B. SHUMACKER, Jr., M.D., Lieutenant Colonel, M.C., A.U.S., Baltimore, Maryland 


T hough gangrene in trench foot has 
similarities to gangrene in other 
vascular disorders, it presents cer- 
tain problems which are peculiar 
to this condition. Distinguishing features 
are the high incidence of infection, the occur- 
rence of either superficial or deep gangrene of 
limited or considerable extent, the lack of pain 
due to the gangrene itself or the resulting 
ulceration, the common association of intense 
vasospasm, and the absence of any extensive 
arterial obliteration in the foot proximal to 
the area of gangrene. 

Trench foot gangrene differs from the gan- 
grene of thromboangiitis obliterans, arterio- 
sclerosis, and other obliterative diseases 
chiefly because of the general absence in 
trench foot of the reduction in the circulation 
of the foot from obliterative arterial changes 
so regularly present in these diseases. Con- 
versely, whereas relatively normal circulation 
rarely prevails in the obliterative disorders 
upon elimination of vasoconstrictor impulses, 
relatively normal circulation does generally 
prevail in the case of trench foot. Trench 
foot gangrene further differs from the dis- 
orders named in the general lack of any severe 
rest pain even when open ulcers are present. 
Initially there may be very distressing rest 
pain in patients who have trench foot, whether 
gangrene is present or not, but after an inter- 
val of some weeks or months the majority of 
patients have little or no pain at rest. Though 
mfection sometimes complicates gangrene in 
the obliterative diseases, it is much more com- 
monly present in trench foot with deep gan- 
grene. Skin defects can rarely be covered by 
grafts in the former but can often be repaired 
m this manner in trench foot. 

In Kaynaud’s disease and like disorders the 
ulcerations and gangrene are generally super- 
ficial and limited in e.xtent. In trench foot the 
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gangrene may be superficial or deep, limited 
or extensive. The gangrene of trench foot is 
closely allied to that which follows frostbite 
and immersion foot. All of these disorders are 
alike in that obliterative arterial changes are 
largely limited to the areas of gangrene and 
perhaps to areas immediately proximal to 
these. Patients with frostbite and disorders 
resembling Raynaud’s disease tend to have 
few symptoms associated with gangrene other 
than cold sensitivity and hyperhidrosis which 
are very common in the former and the rule in 
the latter. In trench foot and in immersion 
foot, on the other hand, there are generally 
associated symptoms consequent to damage 
of nerves and muscles in the foot proximal to 
the area of gangrene. Areas of hypesthesia 
or hyperesthesia, atrophy of muscle, and 
contractures are relatively common in trench 
foot, and almost all patients have pain on 
weight bearing. These symptoms are preva- 
lent in trench foot without gangrene and are 
not due to postural difficulties resulting 
from the ischemic loss of tissue. Hyperhidrosis, 
coldne.ss, and cyanosis are commonly present. 

It is the purpose of this communication to 
discuss certain problems which have arisen in 
the care of patients with gangrene from trench 
foot and to describe the manner in which they 
have been bandied, 

THE PROBLEM OF INFECTION 

Infection was very commonly associated 
with the gangrene of trench foot. Infection 
was often minimal in instances of superficial 
gangrene but presented a serious problem in 
cases with deep gangrene, almost all of which 
had extensive infection. The circumstances 
in which trench foot is incurred all favor the 
introduction of infection. In the first place, 
the hygiene of the feet is necessarily often 
neglected under conditions of combat. At 
the time of exposure the patient has generally 
been unable to change his wet shoes and socks 
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for a period of daj's or weeks. In addition to 
the tendency for skin maceration and bleb 
formation which appears to be the direct re- 
sult of ischemia resulting from the exposure, 
the continual wetness of the feet and the 
edema further favor maceration of the skin. 
The blebs, skin desquamation, and loss of 
nails, which occur so commonly, serve as 
portals of entry for pathogenic organisms. 
Not infrequently the blebs on the digits are 
undergoing gangrenous changes. 

When the patients arc first seen as they are 
returned to the Zone of the Interior the gan- 
grenous parts often arc partially separated at 
the line of demarcation and this area is gen- 
erally bathed in foul smelling pus. Sometimes 
there is evidence of extensive infection 
throughout the gangrenous portions. Not in- 
frequently where the gangrene appears to be 
“dry,” one finds on removal of this tissue 
through the line of demarcation that the 
gangrenous part is simply covering a pool of 
pus. The infection is invariably a mi.xed one 
and very commonly penicillin and sulfona- 
mide-resistant Bacillus protcus and Bacillus 
pyocyaneus are present in addition to sus- 
ceptible organisms. 

Most of the patients were treated cither 
with sulfadiazine or with pcniciHln. All of 
them were treated with sterile warm saline 
compresses. The gangrenous parts were ex- 
cised or amputated through the line of 
demarcation. After this procedure was carried 
out there was a marked improvement in the 
infection. In no instance was there spread of 
infection to adjacent soft tissues. Osteomye- 
litis in the proximal stump, however, was often 
present and not infrequently required se- 
questrectomy, revision of stumps or other 
measures. The presence of infection handi- 
capped treatment by precluding in most in- 
stances the primarj’ closure of amputation 
stumps. Although the infection cleared 
grossly under treatment, it persisted in suffi- 
cient degree to offer some handicap to the 
success of split thickness and other skin grafts. 

Of the measures instituted in order to con- 
trol infection, it is felt that removal of the 
gangrenous parts and the use of warm sterile 
saline compresses were most efficacious. Not 
infrequently it was necessary to protect the 


intact skin with some ointment such as zinc 
oxide in order to prevent maceration during 
the period compresses were in use. This 
tendency to skin maceration seemed to have 
been greater than in normal limbs. It may 
have been due in part to the fact that large 
areas of skin were often only vecently cpi- 
thelizcd following extensive desquamation. 
It may have been due in part to the excessive 
hiTierhidrosis which many patients had. 
With regard to sulfadiazine or penicillin it is 
felt that these drugs may have had some effect 
in preventing spreading of infection. If they 
had any beneficial effect upon the local infec- 
tion itself this was not apparent. Use of 
aqueous mcrcurochrome locally proved more 
successful in clearing Bacillus pyocyaneus 
infection than dilute acetic acid. Unfortu- 
nately streptomycin was not available. From 
my small later c.Kpcriencc with this drug in 
other infections in gangrenous stumps, it is be- 
lieved that it might have been very useful. 

A number of instances of apparently “dry” 
superficial gangrene have been seen in which 
there \vas present under the crust an active 
infection which led to osteomyelitis. In such 
cases amputation was often necessary. Because 
of this occurrence, it is my opinion that when 
areas of superficial gangrene fail to separate 
promptly they should be compressed in an 
effort to hasten separation of the gangrenous 
tissue, and cplthellzation. 


THE rROBLEU OF VASOCONSTRICTIOM 
Elsewhere (2) the problem of vasocon- 
striction in trench foot with gangrene has 
been discussed and the utility of lumbar 
sympathetic ganglionectomy in correcting 
this disorder has been described. It is sutti- 
cient to say that the majority of patients with 
deep gangrene presented evidence of rat er 
marked vasoconstriction. The feet 
frequently cold, cyanotic, and sweated pro- 
fusely. In some cases the occurrence o 
vasoconstriction was masked by tke m ec ion 
and the local heat associated with the inflam- 
matory reaction. In such cas^ cooling 0 
feet uxis observed as the infection c ear . 
In a few patients the feet were not only warm 
but had almost complete absence of sweating. 
Such cases were relatively few. 
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Although eventual healing can generally be 
obtained without sympathectomy, it is felt 
that this procedure has been most useful in 
bringing about prompt healing and in limiting 
the^ amount of tissue loss (Figs, i to 5). 
Thirty-eight lumbar sympathectomies were 
performed in 30 patients with deep gangrene. 
Satisfactory and fairly prompt healing oc- 
curred in all. Where small split grafts were 
attempted there was often difficulty in se- 
curing takes, but tube transfer grafts were as 
successfully transferred as to normal limbs. 


Fig. I. Photographs of feet of patients with gangrene 
which healed following sympathectomy and excision of the 
gangrenous parts without further surgery. In the 3 cases 
illustrated the gangrene w'as deep and extended down to 
the bony structures. Patient whose feet are shown in a, 
upper left, also had an area of gangrene on the sole of the 
foot which healed after sympathectomy. Patients in b, 
upper right, had unilateral and patient In c, at left, had 
bilateral sympathectomy. 


It was often striking how rapidly epitheliza- 
tion took place following sympathectomy. 
The contrast of this rapid epithelization to 
the former slow healing was especially evident 
in those cases in which sympathectomy had 
been performed in the presence of marked 
vasospasm. After operation the feet were warm, 
of good color, dry. The dryness was readily 
controlled with a daily application of lanolin. 

In 17 patients with trench foot follotnng 
unilateral sympathectomy, skin temperatures 
of the toes or stumps averaged 25.8 degrees C, 



a 

Ug. j. Photographs of feet with gangrene, showing 
eating after sympathectomy and revision of stumps. A 
miatertl sympathectomy was done in patient in a,_bi- 
«ral in patient in b. The g.mgrenous part was excised 
® the time of s>'mpathectomy. Three and 
ne-half weeks later a split graft was applied to the ulcer 



b 


but this failed to take. Three i\ ccks later the distal phalanx 
was amputated, the stump revised, and suturerl. Patient, 
whose feet arc shown in b, had initially excision of the 
gangrenous parts and a bilateral sirmpathectomy. At left, 
b, is illustrated the condition following this proccilure. 
Tliis patient demonstrates the dilTiculty resulting from 
infection. A split graft applied to the leu great toe failed 
to heal. Both great toes required revision l>ccause of 
ostcom>*entis and the right 5th toe was amputated l>ccau«c 
of osteomyelitis. 
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in the untreated limb and 33.2 decrees C in 

the sympathectombed limb OsdllAmpfrt 

and 4.6 on the side operated upon. In general! 
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dorsal pedal and posterior tibia! pulses 
were r>rp«pnf a. it 1 it.. . 


dence to 


suggest any extensive obliterative 


• .r®® V ‘rAicusivB uuiaeraiu’e 
change m the arteries of the foot. It is very 


ttan'J^r * patients in whom lube 
di?^m represents the con- 

"Stt, the condition fol- 
finTi *■ "8bt. and c. left and right, the 

wiili r»»? j- patients walked surprising!/ well and 
StieiS^' Sympathectomy was done in both 
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Fig. S* Photographs of feet in which tube transfer ^fts 
were utilized, a, left, represents the condition on admission 
and a, right, the final result. In this case both 4th and 5th 
toes were preserved but were subsequently amputated be- 
cause of stiffness and iscomfort. b, left and nght, shows 
the condition following amputation in another case. The 
heads of the metatarsals are exposed, c, left and right, 
shows the final result after transfer of full tluckness skin to 
both feet bv means of a tube graft. Both patients had bi- 
lateral lumbar sympathectomy. A good functional result 
was obtained in bo^ cases. 




probably true that there may be thrombosis 
of the digital artery or small branches in the 
stumps adjacent to the line of demarcation. 

THE PROBLEM OF AMPUTATION 

^ Because of the prevalence of marked infec- 
tion, closed amputations were rarely possible. 
Generally the gangrenous plaques and the 


gangrenous digits were amputated through the 
line of demarcation shortly after admission. 
If sympathectomy was performed, amputa- 
tion was carried out at this time. Protruding 
stumps of bone were often left because the 
infection made it inadvisable to carry out a 
complete revision. Subsequently the stumps 
were revised, rongeuring away the protruding 
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Fig. 6. Photograph of patients who bad extensive gan* 
In patient a, both feet were entirely gangrenous, 
and leg amputation was necessary. Patient in b had under- 
pne prior to admission an amputation which was partially 
tarsal-metatarsal and partially through the proximal 
meUtarsal area. The stump was painful and entirely un- 
satisfactory. He was transferred to an amputation center 
^ revision, c. Shows the end-result in a patient 
who had lost all toes and in whom healing occurred after 
s^pathectomy. Because of the thin adherent skin over 
^ump, this was revised by sacrificing most of the head 
t metatarsals. Though the stump was 

satisfactory it was felt that a more useful stump would 
pave been obtained bad a tube transfer graft been used 
instead of reamputation. 



b 
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Fig 7 I’liotographs showing the tulic u«o«I in transferring skin, a, ami the method of niohiliration, b, and c. 


phalanges. In many instances disarticulation Tiin problem of skin grafts 

was performed. No difficulty was encountered and pl^vstic revision 

from disarticulation, and osteomyelitis in the In most patients skin grafting was unnec- 
stump was less common following this pro- cssary (Fig. i). \\Tiere amputation was 
cedure than following amputation through carried out through the phalanges, epi- 
phalangcs. Every effort was made to avoid thcHzation generally occurred promptly. In 
traumatizing the stump at operation and all most of them the new skin was good enough 
the tissue possible was conserved. I feci that to withstand the trauma of walking without 
this policy of conservatism gave good results, difficulty. In a few instances a thin skin was 
The extent of gangrene varied. In some pa* adherent to bone and in these cases revision 
tients a single toe was gangrenous and in with primary closure could be performed, 
others gangrene involved all the toes. In UTicn a large defect occurred, particularly in 
some the gangrene was limited to the distal instances where the entire toe or toes had 
or the distal and mid phalanges. In others the been lost, it was desirable to cov’er the defect 
toes were completely gangrenous. In 13 cx* with a split thickness graft to ser\'e as a tern- 
tremitics the gangrene was sufficiently exten- porary dressing even should full thickness 
sive so that following amputation the heads of skin subsequently have to be transferred. In 
metatarsals iverc left e.xposcd and in 7 it was general, split thickness grafts had a high 
necessary to remove portions of the meta- instance of failures. It was apparent that 
tarsals. Frequently in such cases it was nec- this difficulty resulted from infection rather 
essary to cover the defect with full thickness than from poor circulation in the stump. Oc- 
skin by transfer graft. Where only a portion casional split thickness grafts were entirely 
of the heads of metatarsals had to be sacri- satisfactory in covering defects (Fig. 3). 
ficed, useful feet were obtained. Only in 2 In 5 cases it was necessary to utilize tube 
cases was foot or leg amputation necessary, grafts (Figs. 4. S. and 7). In all of these cases 
One was a patient who had gangrene of both the metatarsal heads were exposed. Fortu- 

feet (Fig. 6a). He was transferred to an nately, the skin of the sole utis generally intac 

amputation center foralcg amputation. An- so that the graft would largely be on a non- 
other patient had undergone an amputation, weight bearing surface. When the nrs pa 
partially tarsal-metatarsal, partially through tient was operated upon it was P 
the proximal portion of the metatarsals (Fig. derate a double pedicle graft or tube rom 
6b). His stump was painful, unstable, and en- opposite leg, to place beneath it a sp 1 
tirely unsatisfactory. He was transferred to ness graft, and subsequently to trans e 
an amputation center for a Symes revision. the defect of the foot. I was surprise 
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at operation that sufficient atrophy had taken 
place to permit primary closure of the skin 
beneath the pedicle. Primary closure was 
done, and the pedicle was converted into a 
tube. Three weeks later the tube was divided 
at its lower end and sutured to the defect of 
the foot, the limbs being held in place with 
plaster of Paris. In the other 4 cases in which 
transfer grafts were necessary it was found 
possible to utilize the same procedure. 

The technique involved was as follows: 
Two parallel incisions were made on the pos- 
teromesial aspect of the contralateral leg. The 
width and length of the pedicle were deter- 
mined by the size of the ulcer to be covered. 
The anterior incision was placed just posterior 
to the saphenous vein, and care was taken to 
avoid injury to the saphenous nerve. The 
skin between the 2 incisions was elevated with 
the underlying subcutaneous fat. The pedicle 
was gently retracted and the margins of the 
skin were sufficiently reflected both anteriorly 
and posteriorly to permit closure without ten- 
sion. The pedicle was then converted into a 
tube by approximation of the skin edges with 
interrupted fine cotton sutures (Fig. 7). 
Between the second and third week after 
operation circulation in the tube was tested 
by application of a rubber tourniquet about 
the distal end of the tube. In all cases good 
circulation was maintained in the tube during 
a period of constriction with a rubber tourni- 
quet. At the second operation the tube was 
divided at its lower end and the defect of the 
leg was closed by suture. The tube was then 
opened and sutured in place to the freshly 
mobilized skin edges about the area of the 
ulcer. The limbs were held in proper approxi- 
mation so that the tube was not constricted 
and position was maintained with a plaster 
cast to both lower extremities (Fig. 7). In 
general the patients found this position com- 
fortable. Three weeks later the cast was 
removed, the proximal end of the tube was 
divided and the free end of the graft was 
sutured in place. 

^ In no instance was such a graft lost. In a 
single instance about 10 per cent of the distal 
end of the graft was lost but the small result- 
ing ulcer readily healed and presented no 
difficulty. In one instance a small draining 



Fig. 8. Photograph illustrating contractures of toes in 
tren^foot, a, left. The patient had comfortable feet follow- 
ing amputation and revision of stumps, b. 


sinus persisted in a portion of the suture line 
and considerably prolonged the patient’s hos- 
pital stay. After efforts to obtain healing by 
saline compresses, curetting, and excision of 
the margins with a closure, a small sequestrum 
from the head of the metatarsal was finally 
discovered and healing occurred promptly 
after its removal. 

When gangrene is limited to a portion of a 
toe and revision of the stump is necessary be- 
cause of thin adherent skin or because of 
osteomyelitis, no harm results from the sacri- 
ficing of a small amount of tissue. When the 
metatarsal heads form the stump, however, 
it is my conviction that they should not be 
removed in order to permit bringing good skin 
over the stump. It is far better to cover such 
defects with full thickness transfer grafts. 
In Figure 6c is shown one patient in whom such 
a revision was carried out. Although the foot 
functions fairly well I have no doubt, in retro- 
spect, that a much more comfortable and use- 
ful foot would have been obtained if a graft 
had been used and the metatarsal heads left 
undisturbed. 

Stiffness and contractures of toes were not 
uncommonly seen in patients with trench foot 
without gangrene, and similar difficulties were 
sometimes encountered in patients who had 
sustained loss of tissue through gangrene. The 
stiffness of the toes could generally be satis- 
factorily cleared with physiotherapy and exer- 
cise. The commonest deformity resulted from 
an extensor contracture. Flexion contractures 
were fewer. Contracture was more common in 
cases of stumps of toes than where the entire 
toe was present. This condition was some- 
times amenable to physiotherapy and the use 
of metatarsal bars. In a few instances in 
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which the contracture was severe and dis- 
abling, amputation was carried out. In such 
cases the deformity was generally so great 
that amputation was felt preferable to the 
conservative surgical methods (Fig. 8). 

PROSTHESES 

When all of the toes were removed a 
sponge rubber or cotton pad was placed in the 
distal end of the shoe to prevent the foot from 
sliding forward. In an occasional case where 
the great toe was present and the second or 
second and third toe had been amputated, 
a chamois covered sponge rubber pad which 
could be inserted between the toes and kept 
in place with a sock proved useful in pre- 
venting a hallux valgus deformity. In some 
patients with relaxation of thefootand discom- 
fort on walking, resilient arch supports were 
helpful. In general the patients had little diffi- 
culty in standing or walking other than, for 
slight or moderate discomfort in the metatar- 
sal area. This pain oir weight bearing was not 
peculiar to the patients who had undergone 
amputations, but occurred just as frequently 
in patients wth trench foot who had had no 
gangrene at all. It was often helped bypladng 
a second heel in front of the heel of the shoe or 
by the use of a metatarsal bar (i). 

DISCUSSION AND CONCLUSIONS 

Superficial gangrene in trench foot does not 
present a serious problem. Very often 
satisfactory healing takes place beneath the 
crust or following its separation. Occasion- 
ally superficial gangrene results in more seri- 
ous difficulty because of the presence of 
underlying infection which may give rise to 
osteomyelitis. In such instances partial or 
complete amputation of toes may be neces- 
sary. Deep gangrene is a more serious diffi- 
culty. In the great majority of patients this 
gangrene is limited to portions of the toes. 
In a lesser number, entire toes are involved, 
and in some patients, gangrene is so e.xlensive 
that the heads of metatarsals are left exposed 
following amputation. 

Infection of a mixed character is present in 
the great majority of patients with deep 
gangrene. Such infection has been controlled 
satisfactorily with sulfadiazine or penicillin 


and with the local application of warm saline 
compresses following removal of gangrenous 
parts. Spreading of infection into adjacent 
soft parts did not occur. Occasionally osteo- 
myelitis was present in the stumps. The 
infection^ tended to retard healing somewhat 
and to interfere with the success of split 
thickness grafts. It is felt that streptomycin 
would be of help in regard to infection, as 
o^auisTOS, resistant to s>d{onamide3 and peni- 
cillin are commonly present. 

Vasoconstriction, sometimes intense, was 
present in the majority of patients. It is felt 
that lumbar sympathetic ganglionectomy is a 
useful adjunct in the treatment of deep gan- 
grene of trench foot and that it results in 
more speedy healing and in conservation of 
tissue. In case skin defects have resulted from 
the loss of parts, epithelization has often 
occurred rapidly and in many instances the 
resulting new skin has been sufficiently good 
to withstand the trauma of walking. \^en 
the defects are large, occasionally satis- 
factory outcome is obtained by permitting 
cpithelization from the margins. 

In general it is advisable to cover such 
areas with a split thickness or full thickness 
graft. If the ends of metatarsals are exposed, 
a full thickness covering of skin is generally 
necessary. This covering is best applied by 
means of a transfer graft from the opposite 
leg. The most suitable means of carrying out 
this skin graft has been found to be a lube 
transfer graft. Because of the atrophy present 
it was possible in the first stage operation to 
elevate the tube and to close the skin margins 
beneath it without tension. Should this step 
be impossible a double pedicle flap can be 
elevated and sutured back in position or con- 
verted into a tube after there is placed benea th 
it a split thickness graft. The stump is satis- 
factory for standing or walking if all the toes 
are removed or if parts of the metatarsal hea^ 
must be removed. If amputation must be 
carried out more proximally through the met- 
atarsals, the stump is generally unsatisfactorj’. 
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Fig. i. Sbriakage temperature apparatus. B, base; 
C, battery clamp; II, heating element, puliey, 5, Kreen, 
IV, weight. 

time it takes to break a strand immersed in 
the cozyme solution under mild tension. This 
technique, which was first introdutxd by 
Kraissl and Mclcncy, gives good, statistical 
results but is somewhat unreliable in a single 
experiment. This mctliod was, therefore, re- 
placed by determinations of the nitrogen con- 
tent of the hydrolysates expressed as percent- 
ages of the initial collagen nitrogen present. 

The shrinkage tcvipcrature. A collagen su- 
ture behaves in a remarkable manner when it 
is immersed in water and the temperature of 
the water gradually raised. At a rather defi- 
nite temperature it contracts in the direction 
of the fiber axis and becomes elastic like rub- 
ber. This transformation temperature, or 
shrinkage temperature, can be measured near- 
ly as accurately as a melting point of an or- 
ganic compound. That a change in the con- 
figuration of the molecule has taken place can 
be clearly observed by x-ray diffraction and 
also deduced from the fact that collagen^ 
which prior to the heating was practically in- 
digestible by trypsin, now becomes readily 
digestible. 

The shrinkage of collagen is without doubt 
closely related to the denaturation of a soluble 



D>|p>n 

Hg. ». Typical measurement of jhrlnlcage temperature 
of surgical gut. 


protein and can, therefore, be characterized as 
a denaturation since the mechanism of both 
processes is fundamentally the same. Thus, 
the change in viscosity of a protein solution 
when denatured is explained as a change in 
shape of the protein molecule. 

l*he measurement of the shrinkage temper- 
ature is conveniently done in the following 
way (Fig. i). The catgut attached to a base 
B is suspended in a vertical position In a metal 
container and submerged in water. The up- 
per part of the gut is attached by means of a 
battery clamp C to a cord which runs over a 
nearly friclionlcss pulley P, having a weight 
ir attached to the free end. The weight is r . 
gram heavier than the battery clamp and 
serves to keep the calgut straight when in a 
swollen condition. The position of the weight 
is rend against a screen 5 which is cov’crcd with 
a piece of graph paper. The bath is slowly 
heated and a reading is taken for every degree 
rise in temperature. Figure 2 shows a t>7)iwl 
measurement. The intersection point be- 
tween the two lines gives the shrinkage tem- 
perature which, in this example, would be 
fi.S degrees C. 

The process of chromicizmg catgut sutures 
is essentially a tanning procedure, in e 
tanning industry measurements of fhnnKage 
temperatures are more and more replacing 
old boiling test as a control of the degree ol 
tanning. Apparatus similar to the on® Pre- 
sented here arc available commercia > 
this purpose. For physicians it is |f’*eresting 
that this shrinkage was used as early as 1873 

byEngelmannasapbysiobgiMldemonstmtion 

of the phenomenon of muscle mo\eme 
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The shrinkage temperature is, as could be 
expected, a function of pii of the solution; 
thus, undenatured catgut has a shrinkage 
temperature of about 6o degrees C. irr neu- 
tral solutions and around 45 degrees C. in 
solutions of 3.0. The salt concentration 
also has an influence and, characteristically, 
the calcium ion lowers the shrinkage tempera- 
ture considerably more than any other ion. 
The condition of the catgut itself (for instance, 
content of chromium or degree of denatura- 
tion) profoundly influences the shrinkage tem- 
perature. In our studies, wc have not been 
interested in a study of the influence of or 
different salts on the shrinkage temperature 
but rather in the use of the shrinkage tem- 
perature as a means of characterization of the 
catgut itself. In all the measurements pre- 
sented we have, therefore, kept the pii con- 
stant at 6.8 by using Sdrensen’s phosphate 
buffer solutions. For further information on 
this subject, which without doubt is of far- 
reaching physiological interest, the reader 
should consult the recently published book of 
McLaughlin and Theis, in which the chemical 
significance of the shrinkage phenomenon is 
discussed in detail. 

Most of our digestion e.xperiments have 
been made in connection with animal experi- 
ments and will be described in the following 
section; however, two experiments, which 
demonstrate the importance of the shrinkage 
temperature as a characterization of the cat- 
gut suture, will be reported here. 

The tryptic digestibility of collagen is, as 
shown convincingly by \V. Grassman, highly 
influenced by a prior heat treatment. As pre- 
viously stated, collagen which has not ^en 
denatured is practically indigestible by tryp- 
sin; however, strands partly or completely 
heat denatured are digestible and, the more 
intense the preceding heat treatment, the 
higher the digestibility. 

Heat treatment of collagen in the presence 
of moisture produces a higher degree of de- 
naturation than a similar treatment under 
anhydrous conditions. Consequently, catgut 
manufacturers carry out their sterilization 
process in the absence of moisture. 

Chromicized catgut sutures of three differ- 
ent chromium contents were divided into two 


groups. The two groups were given different 
heat treatment (under conditions resembling 
the sterilization process) resulting in strands 
of different degrees of denaturation and, 
hence, different shrinkage temperatures. In 
another experiment, strands of different 
chromium contents were given the same heat 
treatment. In both experiments the shrinkage 
temperature and the relative tryptic digesti- 
bility ivcre determined. The enzyme solution 
used was a 0.5 per cent solution of trypsin in 
phosphate buffer at pn 6.8; 10 cubic centi- 
meters of the solution was used to 0.4 gram of 
collagen. The temperature w’as 36 degrees C. 
and the digestion time, 48 hours. The results 
of both experiments are compiled in Table I, 
and the figures are arranged according to de- 
creasing shrinkage temperatures. 

When the figures arc arranged in this man- 
ner, it is seen that the tryptic digestibility in- 
creases when the shrinkage temperature de- 
creases in both experiments. When the heat 
treatment has been varied (the first experi- 
ment), the chromium content does not follow 
the shrinkage temperature and digestibility. 
However, in the second experiment where all 
of the strands have been heat treated in the 
same way the chromium content follows both 
the shrinkage temperature and the digestibil- 
ity in an orderly fashion. 

li can Urns be staled that surgical catgut is 
characterized not only by the chemical treatment 
it has undergone {chromicization or use of other 
tanning agents) but also by the degree of de~ 
naturalion caused by the sterilization process 
and recorded by the shrinkage temperature. 

As will be demonstrated later, we have 
found a parallel relationship in our animal 
experiments. 

THE PROPERTIES OF COLLAGEN SUTURES AFTER 
PERIODS OF IMPLANTATION IN ANIMALS 
Jenkins and Hrdina (4) have found a satis- 
factory correlation between the absorption 
characteristics of surgical catgut in animals 
and in the human. While they worked mainly 
with dogs, it has been our experience that 
rabbits may be used to equal or better ad- 
vantage in this type of work. Consequently, 
we have used rabbits in most of our in vivo 
experimental investigations. 
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TABLE I.— EFFECT OF HEAT DENATURATl 
TRYPTIC DIGESTION OF CHROMICIZE 
GUT. 

ON ON TABLE II.— DIAMETER OF VARIOUS SIZES OF 
D CAT- CATGUT USED 
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atment gave results similar to 
d from sutures which had been 
about 45 minutes. This level 
the control because it was found 
tures decrease in tensile strength 
)e fluids from the tissues. The 
th level becomes fairly constant 
tes in the tissues, and imbibition 

D does not further reduce the 
proximately two thousand su- 
ted in this manner. This meth- 
enabled us to determine the 
of the sutures which we believe 
ortant from the sui^eon's point 
complete absorption time. 

PLANTATION IN ANIMALS ON THE 
“RENGIH OF CATGUT SUTURES 
phase of this study type Q su- 
chrome content of 0.6 per cent 
re used. These were implanted 
nusdes of rabbits in the manner 
sutures being placed in each 
sutures were removed and the 
Ji measured after periods of 3, 5 i 
ic days- Two tensile strength 
were made on each suture, and 
f 12 measurements made on 0 
ae same animal was taken as the 
he average tensile strength was 
against the number of days in 
he sutures used for any partic- 
experiments were all chromi- 
and sterilized at the same time 
linate variations in these pro- 

i,ootcl«d by 4 metbPd *Wcb g.v. ignite® 

ttbetature. 

those obtalne 

Sutures were imbedded in the dorsal mus- in the tissue 
cles of the rabbits while they \vere under was chosen as 
nembutal anesthesia. All implantations were that catgut st 
carried out under aseptic conditions. The as they imbi 
sutures were passed through the skin and into tensile strong 
the muscles of the pelvic region by means of after 45 minu 
mattress needles about inches long drawn ot fluids aloi 

through the muscles of the back parallel to strength. A] 
the dorsal surface of the animal and brought tures were te 
out through the skin in the scapular region, od of testing 
They were tied at each end to wound clips functional life 
attached to the skin, care being taken to to be as imp 
allow a slight amount of slack at each end so of view as the 
as to prevent too much tension being applied 
to the suture as the animal changed position. ^ 

The area was then covered with a sterile gauze tensile si 

pad which was held in place by sterile band- In the first 

ages. Finally, the bandages were covered tures with a 
with adhesive tape. This technique is similar (Table II) we 
to that previously described by Howes. in the dorsal 

The sutures were removed after predeter- described, 6 
mined intervals by loosening the wound clips animal. The 
and freeing the sutures after which they could tensile streng 
be pulled out of the muscle without difficulty. 7, 9, ii, and 
The tensile strength was measured on a Scott measurement 
tensile strength machine. While some investi- the average c 
gators have dried the sutures before measur- sutures from ' 
ing the tensile strength, we felt that they final \’alue. 1 
should be tested in as nearly’ as possible the then plotted 
same condition as obtain in the tissue. For the rabbit. ’ '1 
this reason all sutures were placed between ular series 0 
damp towels and the tensile strength meas- cized*, tubed, 
ured before any loss of fluid had occurred, so as to elin 
Controls were kept between damp towels for iAiisuiurei»eree 
1^ hours before testing since it w’as found Bad»tiooikfougha« 
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TABLE in.— IN VIVO ABSORPTION PATTERN OF 
CIIROIIICIZED CATGUT 
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cedures ■which might affect the rate of absorp- 
tion. The chrome content of each batch of 
sutures was determined as well as the shrink- 
age temperature as a further check on their 
uniformity. 

It was found that the tensile strength de- 
creased in a fairly linear fashion for about 7 
days at which time they retained approxi- 
mately 30 per cent of their original wet tensile 
strength. From the seventh to the thirteenth 
day there seemed to be little further decrease 
in tensile strength (about 10%). From the 
thirteenth to the fifteenth day there was a 
rapid decrease so that after 15 days the su- 
tures had little or no tensile strength remain- 
ing (Fig. 3). 

Plain catgut studied in a similar manner de- 
creased much more rapidly in tensile strength. 
After 3 days, only 33 per cent of the original 
tensile strength remained, and all but about 
10 per cent of the strength had been lost after 
5 days (Fig. 3). 

These experiments were then repeated with 
surgical gut of various sizes (Type L to Type 
S) and chrome contents. The residual tensile 
strength curve had the same general shape in 
ah cases and, what seemed more significant, 
the rate at which the tensile strength de- 
creased was approximately the same regard- 
less of the size of the suture. The exception 
to this seemed to be the very large sizes, par- 
ticularly Type S, in which the initial rate of 
decrease in strength was slightly higher. This 
was attributed to the increased foreign body 
reaction produced by these sutures. 

By chrome tanning alone it is difficult to 
make sutures which have a functional life 
greater than 15 days. In the case of Type Q 
sutures, it was possible, by increasing the 



chrome content to 1.25 per cent, to extend the 
life of the suture appro.ximately 6 days {Fig. 
3). This holds also for smaller sizes on a per- 
centage basis, but the actual strength of the 
extreme small sizes is so low that there is no 
improvement of practical significance. In the 
case of larger sizes an increased chrome con- 
tent docs not improve the suture appreciably 
due to the increased foreign body reaction. 

To extend the absorption time of a suture 
appreciably beyond 15 to 18 days other pro- 
cedures in addition to chromicization must 
be employed. This was found to be true re- 
gardless of the method of chromicization. 

It has been assumed by some investigators 
that the decline in tensile strength of catgut 
in the tissues is a relatively constant factor. 
While the results of dry tensile strength meas- 
urements may lead to this conclusion, it is 
evident from the experiments just described 
that the wet tensile strength measurements of 
chromicized sutures indicate that the tensile 
strength drops in a fairly linear fashion for a 
period and then maintains quite a constant 
level for a time after which there is a rapid 
loss until all strength is gone. 

As we have found no loss in weight of the 
strands imbedded in the animal up to periods 
of 10 days, this characteristic shape of the 
curw cannot be explained as a consequence of 
loss of collagen material due to enzymatic 
activity, but other factors must be involved. 
In order to follow this problem more closely 
we have made a number of experiments •where 
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TABLE IV.— EFFECT OF HEAT DENATURATION ON IN VIVO ABSORPTION OF PLAIN CATGUT 
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we have examined the strands taken out of 
the animals in the following manner: the 
shrinkage temperature was measured, the 
strands were analyzed for chromium, and the 
relative tryptic digestibility was determined. 
The results of a typical experiment are pre- 
sented in Table HE 

It was found that there was a decrease in 
the chromium content and in the shrinkage 
temperature and an increase in the tryptic 
digestibility of the suture which paralleled the 
decrease in wet tensile strength after varying 
periods in the animal. 

The dechromicization of the sutures is prob- 
ably due to the transfer of the chromium from 
the collagen to other protein compounds in 
the surrounding tissue. This is in line with 
the observation of JfcLaugblin and Adams (8) 
who reported that, when chrome leather was 
immersed in water with unchromicized pieces 
of hide, there was a dechromicization of the 
tanned leather and a corresponding chromici- 
zation of the untanned pieces. Jenkins (6) 
and his co-workers have reported that a sim- 
ilar phenomenon takes place in living tissues 
when chromicized sutures have been im- 
bedded therein. They observed that the 
phagocytic cells around the sutures took on 
the color characteristic of chromic catgut to 
such an extent that for some time after the 
catgut had been absorbed these chrome 
stained macrophages simulated the gross ap- 
pearance of unabsorbed chromic catgut. 

The relationship between chromium con- 
tent, shrinkage temperature and tryptic 
digestibility has been discussed for in vitro 
experiments in the 6xst part of this paper 
(Table I). The dechromicization which takes 
place in the tissue of animals has been shown 
to bring about a corresponding decrease in 
the shrinkage temperature and an increase in 
the digestibility of the suture; however, the 
increase in digestibility in the tissues is greater 


than can be accounted for by the loss of 
chromium. We have shown in the first part 
of this paper that the degree of denaturation 
caused by the sterilization process has an 
effect upon the in vitro digestion of collagen 
sutures. Similar results were obtained by in 
vivo ejqieriments (Table IV). A series of expe- 
riments was conducted in which the tensile 
strength and the tryptic digestibility of plain 
catgut sutures which had been heat treated to 
produce different initial shrinkage tempera- 
tures were measured after 7 days in animal 
tissue. The residual tensile strength and the 
relative digestibility were found to vary in- 
versely with the initial shrinkage temperature. 
TTiese experiments with plain catgut indicate 
that, while the products of metabolic activity 
in the tissue have a denaturing effect of their 
own upon the collagen which has an influence 
upon the residual tensile strength and the 
tryptic digestibility, the denaturation of the 
suture by the tissue fluids is influenced to a 
considerable extent by the heat treatment of 
the suture during the sterilization process. I[ e 
can here again emphasize the fact that the inittat 
shrinkage temperature is as important as the 
degree of chromicization for adequate suture 


absorption. 

The increase in tryptic digestibility after 
chromicized sutures have been implanted m 
tissue is remarkable. While only^ about 7 per 
cent of the control strand went into solution 
under the e-tperimental conditions, 
mately 70 per cent was dissolved under the 
same conditions after n to 15 daj^ m the 
animal (Table III). For all practical purposes 
chromicized sutures can thus be considered non- 
absorbable at the time that they aremiedded tn 
the animal, but through a process of ' 

zation and denaturation they become absorbable. 
As a result of these processes they lose ten- 
^ strength and gradually become more s 
ceptible to the action of the tissue cnz>’mes. 
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This mechanism seems to be ideal for a 
surgical absorbable suture, and any new ab- 
sorbable suture material which may be intro- 
duced in the future probably should have 
properties which essentially conform to this 
mechanism. 

SUltitARY 

A study of the mechanism of absorption of 
surgical catgut and of some of its absorption 
characteristics has been presented. The re- 
lation of the tensile strength, shrinkage tem- 
perature, dechromicization, and trj’ptic diges- 
tibility of sutures before and after implanta- 
tion in animals were studied. The experi- 
mental material presented leads to the follow- 
ing conclusions: 

1. The absorption characteristics of the 
suture are determined not only by the degree 
of chromicization but also by the initial 
shrinkage temperature. 

2. The wet tensile strength of a chromic- 
ized suture decreases in a fairly linear fashion 
for a time after which there is a period during 


which there is little further loss of strength 
followed by a rapid decline until little or no 
strength remains. 

3. A decrease in shrinkage temperature 
parallels the loss of tensile strength. 

4. The chromium content of a suture de- 
creases during the period in which it is in the 
tissue. 

5. There is an increase in tryptic digestibil- 
ity proportional to the time of implantation. 
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THE EFFECT OF THE ANTICOAGULANTS 
ON POSTPARTUM BLEEDING 

ALLAN C. BARNES, M.S., M.D., and H. K. ERVIN, M.D., Columbus, Ohio 


^ "j ”^HE clinical use of the anticoagulants, 
I both heparin and dicoumarol, has 

I extended continuously since their 

original introduction. They are not 
only accepted agents in the therapy of intra- 
vascular clots, but their routine administra- 
tion to surgical patients for prophylaxis has 
also been suggested and investigated (i, 2). 
The use of these drugs in puerperal thrombo- 
phlebitis has been limited, however, due 
apparently to a reluctance to administer them 
to patients experiencing vaginal bleeding, and 
the fear of postpartum hemorrhage. Pfeiffer 
and Sain specify that the bleeding of the 
puerperium represents a definite contraindi- 
cation to the use of the anticoagulants, al- 
though they site no studies to justify this 
statement. Davis and Porter have more 
recently reported the use of dicoumarol for 
thrombophlebitis occurring in the puerperium, 
but their data includes no estimation of the 
influence of the drug on the vaginal bleeding 
other than a statement that they observed 
no instances of gross hemorrhage in their pa- 
tients, and we have been unable to find studies 
which record measurements of postpartum 
blood loss during heparin and/or dicoumarol 
therapy. 

In the face of the known incidence of 
postpartum thrombophlebitis and phlebo- 
thrombosis (7), it was felt desirable to have 
more accurate information on this subject, 
and the present paper reports measurements 
of vaginal blood loss in patients receiving 
dicoumarol and heparin during the early 
puerperium. 

Materials and methods. Blood loss studies 
beginning i hour postpartum and continuing 
throughout the period of hospitalization were 
made on 30 consecutive primiparous patients. 
All the patients had reached term and had un- 
complicated labors with spontaneous delivery 

From ihe Department of Obstetrics and Gynecolnsy, The Ohio 
State Univetsity Medical School. 


or outlet forceps; episiotomy was performed 
on each. With the exception of the drugs 
under study, all of these patients were on a 
similar therapeutic program. Vitamin K was 
given to none of them; the same anesthetic • 
agent (cyclopropane) was used in all deliv- 
eries; the oxytoxic schedule included ergotrate 
(1/320 grain) intravenously following the 
delivery of the placenta, and the same dose 
administered by mouth 3 times a day for the 
first 3 postpartum days. 

AH perineal pads from each patient were 
collected over the period of time the patient 
was in the hospital, The pads of the preceding 
24 hours were washed out daily in a measured 
amount of water, and a hemoglobin deter- 
mination was made on the wash water. ^Vhile 
this method was checked for accuracj^ with 
known amounts of venous blood distributed 
over several pads and dried an equivalent 
length of time, no attempt has been made in 
this report to reduce to grams of hemoglobin 
the readings obtained. The figures serN'e for 
accurate comparison between the group of 
controls and the treated patients, and the 
relative blood loss rather than the absolute 
blood loss has been our interest. 

In addition to the blood loss data, pro- 
thrombin levels expressed as percentage of 
normal (Quick) were obtained on the control 
group and dicoumarol treated patients as well 
as the clotting times (Lee and White) on the 
heparinized patients and on controls. 

Controls. The ii patients who served as 
controls uniformly showed the marked ele- 
vation of prothrombin level which has been 
noted in the normal postpartum patient ( ^ 
Readings as high as 130 per «nt were o - 
tmned (second day following rkliveryv, an 
with the e.xception of one reading of 85 per 
cent on the third postpartum day, 
fell below 100 per cent until after the filth day. 
The average daily prothrombin levels ® 
these patients, starting with the first post- 
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partum day, were: 108, 111, 112.5, 113.25, 
loo.i, 109.2, 109, loi, 98 per cent. There 
were not enough patients in this group who 
remained after the ninth postpartum day to 
make the average figure of value. These pro- 
thrombin percentages are plotted graphically 
in Figure i as the dotted line {A), The solid 
line (B) represents the average blood loss of 
this control group during the same period of 
time. 

Dicoiwiarol. Fourteen j)atients were given 
dicoumarol in doses adequate to depress their 
prothrombin levels to the therapeutic range. 
Three hundred milligrams were given during 
labor, 200 milligrams each of the first 2 days, 
and subsequent dosage was adjusted by the 
prothrombin determinations. In general, it 
was felt desirable to have the prothrombin 
percentage rising toward normal at the time 
of discharge, and the drug was discontinued 
24 to 48 hours before the patient was to leave 
the hospital. The average daily prothrombin 
limes for these patients, starting with the first 
postpartum day were: 90.7, 54, 33, 37.3, 20.6, 
43'5> 37'7i 54.6, and 63 per cent. At least 12 
of the’ patients are represented in each daily 
average except the first (6 patients), tlie 6lh 
(10 patients), and 9th (7 patients). On these 
days technical difficulties or discharge from 
the hospital interfered with obtaining pro- 
thrombin readings on a larger group. The 
broken line (C) in Figure i records these levels. 

The blood loss for this group is shown in the 
broken line (D) on the same chart. It will be 
seen that there is no significant differcrice be- 
tween the average blood loss of this, the 
treated group of patients, and the controls 
(line B). The variation in the two curves on 
the first 2 days is not great and is not related 
to the period of prothrombin depression. The 
5 day period that the prothrombin level was 
maintained below 50 per cent (i.e. more than 
seconds undiluted) was perhaps brief 
compared to the period sometimes required 
^ut the blood loss at the end of 
this time had dropped toward the nonmeasur- 
able point, and we could see no advantage in 
prolonging the period of treatment. In one 
patient whose medications were continued 
through an oversight, the prothrombin level 
was maintained below 10 per cent (over 37 
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rig. I. The sc.ilc to the left represents the prothrombin 
percentage from 20 to uo. Cur%-es A and C give the pro- 
Kadings for control and dicoumarol patients 
respectively. Curves B and D record blood loss figures for 
control and treated patients respectively plotted against 
the arWtrar)' scale (o aeo) on the right. 

seconds undiluted) her 7tli, 8th, and 9th days 
postpartum. During this time the patient was 
ambulatory, but lier blood loss was small and 
did not differ from that of the control group. 

It can be noted from the results as recorded 
in lines B and D that if any given postpartum 
day is selected, the blood loss of the treated 
patients is not significantly more than, or is 
less than, that of the controls. The total blood 
loss, arrived at by adding the arbitrary figures 
for each day together, differs but slightly 
between the two groups, with the treated 
group having more. No correlation between 
blood loss and prothrombin rate could be 
noted in the dicoumarol treated patients; the 
greatest blood loss was on the second day, the 
lowest prothrombin percentage was on the 
fifth day. 

Additional observations. Initially in the ex- 
periment when marked differences in blood 
loss were considered possible, hematocrit 
readings were taken every other day on all 
patients. It was felt that these w'ould provide 
a more accurate index than would hemoglobin 
determinations of the effect on the patient of 
any excessive blood loss. There were no epi- 
sodes of excessive blood loss, and the hemato- 
crit remained comparable betw'een controls 
and treated patients. There was no alter- 
nation in the degree of uterine involution at 
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the time of the patient’s discharge from the 
hospital, nor were any toxic side effects noted- 

Bleeding and clotting times obtained on the 
nursing babies showed prolongation in over 
one-third of the cases. These reactions were 
not consistent: in 2 cases both were prolonged, 
in the other 3 only the clotting time (capillary 
tube method) was increased. It is not felt 
that these studies performed on toe or heel 
blood are sufficiently delicate that the results 
would bear close scrutiny. In view of the re- 
port by Field, however, that rat litters 
nursed by dicoumaroliaed females showed 
hemorrhagic tendencies (7), it might be wise 
to consider weaning a baby whose mother re- 
quired prolonged medication with dicoumarol. 

Heparin. The action of heparin is more 
rapid, and there has been an increasing 
tendency in the presence of the Indications 
for anticoagulant therapy to administer 
heparin the first 24 or 48 hours while the 
slower acting dicoumarol is having its effect 
(6). Accordingly, the patients in this study 
receiving heparin were maintained with pro- 
longed clotting times for only a 24 hour 
period on either the first or the second day 
postpartum. Four cubic centimeters of hepa- 
rin were administered intravenously, and 
beginning 4 hours later, the same dosage was 
administered by the intramuscular route 
every 4 hours. Clotting times were taken 
every 2 to 3 hours. Only 5 patients were fol- 
lowed in this manner, but the results in all 
were consistent, no patient varying more than 
6 per cent from the average of the group, and 
it was felt that a definite index was obtained 
of the amount of blood lost by the heparinized 
patient. 

Results. The clotting times of the controls 
checked during the first 48 hours postpartum 
were all normal (average 7^ minutes), and a 
significant puerperal alteration similar to that 
observed in the prothrombin time was not 
found. During the 24 hour period of treat- 


ment in the heparinized group, this dotting 
time was maintained between 20 and 25 min- 
utes with the exception of i patient who, on 
the dosage outlined, remained between 15 and 
18 minutes. During the entire first post- 
partum week, the blood loss on these patients 
was the same as that of the controls. There 
was neither an immediate nor a delayed effect 
from the heparin administration. Two of the 
episiotomy wounds, however, developed he- 
matomas, and one of these suffered a partial 
breakdown. Aside from this complication, 
the treated patients and the control group 
presented the same findings. 

SUMMARY AND CONCLUSIONS 
No patients with postpartum thrombo- 
phlebitis were treated, and the present note 
is not concerned with the therapeutic status 
of heparin and dicoumarol in this condition. 
The study was undertaken only to determine 
whether or not, should these drugs be indi- 
cated, the vaginal bleeding prohibited their 
use. Although the present series is not large, 
the patients have been followed carefully, 
and we are unable to find evidence that the 
anticoagulants significantly increased puer- 
peral blood loss. The customary precautions 
in connection with the use of these drugs 
should be scrupulously observ’ed (i), and the 
weaning of the baby is to be considered, but 
the data obtained would indicate that heparin 
and dicoumarol are not necessarily contra- 
indicated in the postpartum patient. 


REFERENCES 

, Bakxcr, N.W, Cboiter. M.D., IIuRS, M. and 
WAUCH.J.M. Surgery, I94S. J7:ao7. . _ 

. BuTSca, \V.L., and Stewart. J D Arch. Surg., I94*. 

. DAWsf^A., and Porter, M. Bf'L , t944> * 7'®' 
FiEin, T.B. Am. J. PhysioJ., ig45. »43:*38. 

, Tmttlz, D.A., and Sain, F.D. Surg. Gyn. Obst , 
1044, 78:109. 

, QoicR, J.A. Physiol. Rev., i944> 

. Stander,;.;. TejtbookofObstetn«.3rd^..P »S7 
New York; !>. Applelon-Century Co , 194S 



TALC GRANULOMA 


A. L._ UCHTMAN, M.D., JOHN R. McDONALD, M.D., CLAUDE F. DIXON, M.D., F.A.C.S., 
and FRANK C. MANN, M.D., Rochester, Minnesota 


D espite many reports on the dangers 
resulting from the use of talc many 
* surgeons remain skeptical and con- 
tinue to use it as a powder for gloves- 
A study of the occurrence of granulomatous le- 
sions produced by talc and their mode of produc- 
tion, therefore, seemed warranted. 

The material reported in this paper is part of 
the data derived from a study of birefringence in 
tissues and an investigation of changes in tissues 
in human beings and in laboratoiy animals pro- 
duced by doubly refractile foreign bodies, made 
visible by use of polarized light microscopy. In 
the main only the data on talc and the study of 
the reaction of tissue to talc will be recorded here- 
in although other phases of the entire study will 
be referred to from time to time when they are 
pertinent. 

THE PROPERTIES, USES, AND DANGERS 
OF TALC 

Talc is a hydrous magnesium silicate with a 
melting point of 1,380 to 1,530 degrees C. Com- 
mercially dispensed talc consists of mixtures of 
talc, serpentine, dolomite, or tremolite. Reports 
on the solubility of talc vary from 0.2 to xoo mil- 
ligrams per 100 cubic centimeters because each 
investigator has a different interpretation of what 
constitutes a particle in solution. Talc moieties 
are complex and exert a definite effect on the en- 
vironment without being in actual solution them- 
selves. 

The material leached out of a talc crystal dur- 
ing suspension is not the same as the parent sub- 
stance. The degree of hydration of this derivative 
substance determines its toxicity. For example, a 
mole of alpha silicic acid may bind as many as 330 
moles of Water. The size, shape, and cleavage of a 
partide and its surface energy affect its so- 
called solubility. In the body, alteration of the 
Pn and the presence of protein in tissue fluids 
alter the size and characteristics of the dispersed 
aggregates. 
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To demonstrate these facts, talc and asbestos 
particles were placed in water, saline, body fluids 
and macerated tissues for 6 months. When these 
specimens were examined under polarized ight, 
myriads of particles in brownian movement were 
seen in suspension. Particles of this dispersed 
size (0.5-10 microns) are the ones that do the 
greatest damage. 

Talc is used extensively and may find its way 
into the body in many ways (Table I). The 
dangers of talc were first recognized by those in- 
terested in inhalation of this substance by miners 
and processors of talc (31). Extensive studies 
were made on the incidence and importance of 
talc pneumoconiosis (2, 7, 8, 12, 15, 19, 20, 27). 
The general impression was that talc produces a 
fine nonprogressive fibrosis. 

Talc has been administered to animals by dust- 
ing (11, 12, 19) and injection into veins (12) and 
lymphatics (28). Its introduction into the testes 
of the guinea pig caused marked proliferative re- 
action. Tremendous variation was noted in the 
response of different tissues and of the same 
tissues In different individuals and species. 

Pleural poudrage of talc was suggested for the 
production of selective pleural adhesions prelim- 
inary to operations on the lungs (4) but it was 
noted that it might increase susceptibility to tu- 
berculosis (5). Talc has been rubbed on the peri- 
cardium in an effort to produce parasitic myo- 
cardial circulation (3, 24, 29, 30). 

In 1933 Antopol reported 6 cases in which talc 
and lycopodium powder formed granulomas after 
operations. Since then granulomas and adhesions 
producing intestinal obstruction have been fre- 
quently attributed to talc introduced by surgeons’ 
^oves (<J>9‘, 10, 13, 14, 17, 18, 21-23, 25, 26). It 
has been reported that 22.6 per cent of surgeons’ 
gloves are perforated during operations permitting 
seeding of talc from the finger tips (32). 

CUmCAI. DATA ON LESIONS PRODUCED BY DIRE- 
FRINCENT PARTICLES FROM VARIOUS SITES 

Many talc granulomas were discovered by ex- 
amination under polarized light of tissues ob- 
tained in cases in which there were adhesions, un- 
usual scars, nodules, Onuses or granulomas, in 
which tuberculosis was in an unusual site or in 
which multiple op^tions had been performed. 
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TABLE I.— ROUTES, OCCUPATIONS, AND USES 

OF TALC WHICH MAY PERMIT ITS INTRODUCE 

TION INTO THE HUMAN BODY 

I. Through Jur passages; inhabtion /or long periods ol 

high concentrations of talc 

A. procesang, and packins of talc 

B. Dusting rubber for prevention ol deirnoralion and 
sticking 

i. In factories 
3. Iiv_ Operating Toonss 

C. Scouring and polishing with talc powders 

II. By mouth 

A. Bleaching agent for hatlcy 

B. Cleansing agent for beans, coffee, com, peas, pea- 
nuts, and bailev 

C. Dusting agent (with starch) and coaling for molds 
and tables in manufacture of candy and chewing 
gum to prevent sticking 

D. Packing and conserving agent for fruits and veg- 
etables 

D. Binder in pills and lubricant for tablet dyes 

F. FiHerifig medium in refimng and purifying sugar 

G. Ingredient of tooth powders and tooth pastes 

H. Ingredient in gbzes, coating and filler for paper 
used for wrappings for foodstuffs 

III. By other routes 

A. Coating of talc on vaginal and rectal suf^oritories 

D. In antiseptic dusting powders used on wounds 

C. In cosmetics and dusting powders for the skin 

D. As a preservative and lubricant for rubber gloves 
used m operations 


The mere presence of talc in a microscopic section 
was not considered significant because talc is fre- 
quently suspended in the air in operating rooms 
and because the specimen may be handled with 
rubber gloves in the laboratory and thus talc may 
be added during the preparation of the section. 
Gauze used to wrap specimens may add cotton 
fibers too. In fact, it was diflicult to find a section 
without talc on it when the iaboralory was ad- 
jacent to the operating rooms. Because of these 
facts, only those crystals which were associated 
with a definite surrounding inflamraatorj' response 
were considered as significant. The nature of this 
work, necessitated the elimination from consider- 
ation of any questionable particles and it was con- 
sidered wiser to err on the side of rejection of any 
particle around which the foreign body response 
was not clear cut. 

Peritoneum. In lOo consecutive surgical cases 
in which dense adhesions resulting front multiple 
previous operations on the abdomen were found, 
specimens of the adhesions were sectioned on the 
freezing microtome and studied by means of po- 
larized light under the microscope. In 21 (21 per 
cent) of these cases talc crystals were found with 
a surrounding foreign body response. In 6 (6 per 
cent) a large amount of talc was present and the 
reaction was extensive. While the degree of re- 
action in these 6 cases was so great, and there was 


no doubt of the part played by the talc in thepro- 
duction of the adhesions, the concentration of the 
talc and distribution of the reaction in tie other 
15 cases did not permit a definite comdctioaaslo 
die rdle of the talc. Cotton lint fibers also vtie 
found in foreign body giant cells in these cases. 

Nodular lesions of the peritoneum were exam- 
ined next. In 4 cases definite talc granulomas 
were found. In these 4 cases small yellotrish 
tt'hite nodules studded the peritoneum, me$en- 
terj', and omentum. In i of these cases lyco- 
podium granules had contributed to the granu- 
lomas. 

TTie tubcrcle-Uke appearance of the granulomas 
in these cases prompted us to re-examine tissue 
removed in cases in which a diagnosis of non- 
caseous tuberculosis of the peritoneum had been 
made. In 6 of the loz cases of this condition in 
which lesions considered to be those of noncaseous 
tuberculosis were examined, the tuberclc-Iike 
lesion had been produced by tala In 5 other 
cases in which talc was not present, some of the 
tubercles apparentlj* were actually foreign body 
responses to cholesterol esters contained in the 
nodule. Thus by the use of polarized light mi- 
croscopy, the talc and cholesterol ester crj'stals, 
which were obscure on routine examination, be 
came apparent. During e-xamination of peritoneal 
lesions 6 cases were found in which bire/ringent 
vegetable fibers, originating from a previous per- 
foration of a peptic ulcer, had formed granulomas. 
These were made obvious by the use of polarized 
%ht. 

When concomitant trauma, abrasion, tnd m- 
fcction had occurred, the talc if present in high 
enough concentration bad produced dense ad- 
hesions with proliferation of a moderate amount 
of fibrous tissue. The granulation tissue in the 
adhesions was wcU vascularized. There iras not 
enough fibrous tissue to cause obliteration of the 
vessels such as occurs in granuloma caused by 
silica. When simple inoculation of the talc oaa 
occuired with little infection or trauma, the talc 
tended to form plaques and nodular lesions were 
produced rather than dense adhesions. _ 

These findings suggest that great cauUonshouJa 
be observed about accidentally introduang ta 


uc uuacivcu auyui. j — -- - , 

into the peritoneal cavity in cases of tuberculous 
peritonitis. It would seem that talc may ac^ 


e the progress of a tuberculous infection of the 


pentoneum. ^ lesions of siin. Nodule 


Scars, sinus — y 

de%'eloping in scars left by operations ate a 
of concern to the surgeon and the 1 

patient is anxious about the cosmetic effect 
riralarly if the scar is about the face and neck 
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from the prolonged use of suppositories dusted 
with talc, dusting powders, and other medica* 
ments containing talc. Although the intact mucus 
membrane will not adsorb talc, the conditions 
prompting the prolonged use of rectal and vaginal 
medication are usually associated with erosions, 
ulcerations, and fissures. These granulating sur- 
faces ma^ adsorb talc particles and include them 
in a foreign body reaction. 

In 25 consecutive cases in which biopsy re- 
vealed dironic cer\'icilis, the tissue removed was 
examined under the polarized light microscope 
and talc was found to have caused some reaction 
in 2 of them. In neither of these eases was the 
degree of reaction sulTicient to account for the 
entire inll.ammator)' resjxinsc but it certainly may 
have been a factor in causing the persistence of the 
lesion. In these 2 cases, the lesion was suspected 
of being malignant on gross c.xaminaiion. 

Two hundred specimens of inflammatory rectal 
mucosa were examined after fcmas-al in the course 
of hemorrhoidectomies. Although talc was found 
in many of these tissues, none of them showed a 
marked foreign body response and only 12 showed 
a minor foreign bo<ly response to the adsorbed 
talc. 

In addition 2 definite talc granulonvas were 
found in whidi rectal stricture was so marked 
that radical resection was performed. 

Granulomas produced by foreign bodies such as 
oil or talc, introduced into tlie rectal tissues by 
injection for the treatment of hemorrhoids, bv a 
gloved finger covered with talc or petroleum jelly, 
or suppositories aided by trauma, have on occasion 
been considered as malignant by most experienced 
diagnosticians. Biopsy may reveal a nonspecific 
inflammatory’ picture or the presence of pseudo- 
tubercles may suggest tuberculosis. Time can be 
saved by the examination of fresh-frozen sections 
under polarized light. On this examination the 
talc crystals as a center of the foreign body reac- 
tion are immediately apparent or the oleoma is 
self-evident. If the pathologist docs not give 
such a definitive diagnosis, the patient will be 
subjected to repeated biopsies to rule out a malig- 
nant lesion. The granuloma may cause marked 
obstruction and radical therapy may be nec- 
essary. 

The gall bladder. The finding of the following 
talc granuloma in the gall bladder was acddcntal 
and not by intentional investigation. It was en- 
countered in a study of the cholesterol esters in 
the gall bladder. 

Eleven years previously the patient had undergone cho- 
lecystostomy for cholecystitis with cholelithiasis. Little 
relief resulted and postoperatively the p.ilicnt comi^tiied 


of pain in the epigastrium and a lender mass in the niM 
loHcrquadrantof the abdomen. Because of tie persislence 
of these symptoms for ri years, choJecyslectomy wajpef. 
formed at h hich time dense adhesions to the stomach »sd 
colon were encountered. The wail of the gall bladder 
markerlty thickened and the p-ithologist suggested that 1 
sarctittl of the gall bladder might be prenrit. TTie adjuret 
lymph node was considered tuberculous. Oa re-eiajniai- 
lion with the aid of pohirixed light it was louod that the 
giU bladder and lymph node were loaded with talc and 
cholesterol ester crj'slals. The close-packed pseudotu- 
berclcs closely resembled a sarcoid lesion (Hg. j). 

The t^-pc of cholecj'stostomy tube used it years 
before was not known but it probably arriw the 
talc in to the gall bladder and in all probability 
some petrolatum jelly loo. 

Cids/roenlcrtc slcmas. Sixty specimens from the 
tvalU of excised malfunctioning gastroenferic 
stomas were subjected to e-xaminalion by means 
of the polarizing microscope. In 8 (13.3 per cent) 
of them a large amount of talc was found in the 
wall around the stoma and a marked foreign body 
reaction was associated (Fig. 4). In 8 others a 
limited amount of talc was found. Foreign body 
reactions to the suture material used in the ere- 
.ation of the anastomosis also were present. 

Tlic talc in these cases may have been dcrirtd 
from the rubber-shod damps used in making the 
anastomosis. The part the talc plays in miliunc- 
tion of a gastroenteric stoma of adequate phjsipl 
size is a matter of conjecture and a positive opin- 
ion would be perilous. Some evidence of the pro- 
found clTccts on the intestinal wall of Intramural 
talc granulation tissue can be deriv^ from the 
experimental work on the productlori of fecal 
(tstulas which will be reported later in jhis paper. 

It was deemed wise to compare this series in 
which the gastroenteric anastomosis was taken 
down because of poor function wdth a group 01 
eases in which it was excised because of an anas- 
tomotic ulcer. In this latter group the function 01 
the stoma was usually good. Tissue from the sue 
of jcx> such stomas was c-xamined; the tissue from 
4 (4 per cent) contained a marked amount of ta_c 
and from 3 a slight amount. The greater cci- 
dence of talc at the site of the malfunctioning 
stomas suggests the possibility that the 
lomatous tissue in the wall of the stoma contn 
uted to the poor function. 

NONCASEOUS TUCERCULOSIS OF ILEDil 
AND REGIONAL ENTERITIS 

From the fmdincs presentsd thus far it on t' 
seen tlmt on occasion talc granuloma may simn 
late tuberculosis and that it may b' fl “ 
tuberculosis. While large talc crystals can be seen 
in ordinary light when the field is darkened par 
tides between o.s and to microns in diameter 
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which cause most of the damage can be seen dear- 
ly only with the aid of polarized light. In view of 
the number of substances and products of inflam- 
mation which may produce pseudotubercles in 
some spedes (Table II), the unsupported morpho- 
logic diagnosis of hyperplastic noncaseous tuber- 
culosis in cases in which tubercle bacilli are not 
demonstrable by staining, culture or guinea pig 
inoculation is subject to question. Many pathol- 
ogists now call such lesions sarcoids. 

So-called regional enteritis often consists of 
hyperplastic tissue in which there are pseudo- 
tuberdes. It occurred to us that before 1932 many 
lesions now called “lesions of regional enteritis” 
would have been classified as hyperplastic non- 
caseous tuberculosis. In spite of the controversial 
nature of the problem it was decided to re-examine 
under polarized light the specimens of hy'perplastic 
tuberculosis of the ileocecal region seen at the 
Mayo Clinic. By examination of multiple sec- 
tions of the specimens and review of the history in 
198 of these cases, the impression tliat a large 
number of these would be considered cases of 
regional enteritis in the present day was verifled. 
One aspect of this problem is of interest in tWs 
studjr. In 49 of the 1^8 cases of so-called hyper- 
plastic tuberculosis birefringent cry’stalline ma- 
teiml was found. E,xtensive study of specially 
stained sections failed to reveal tubercle bacilli in 
any of the tissue available for study in these 198 
cases. In 33 of the 49 cases, the amount of the 
crj’stals was large and the reaction appeared to be 
l result of the presence of the cry'stals (Fig. 5). In 
of the cases the amount of the cry'stals was 
small, and no definite conclusions could be drawn 
about their relation to the reaction. The magni- 
tude of birefringence of the crj’stals in all 49 cases 
''■as high and negative in sign. As far as the petro- 
graphic analysis could go, the ciy’stals resembled 
talc crj’stals. They were subjected to incineration 
study (Fig. 6) and the silicate nature was verified 
oy comparison rvuth adjacent serial sections. The 
crj-stals were not calcium deposited by a tuber- 
culous infection for the birefringence of these apa- 
lite^ 93'stals is of low magnitude and the sign is 
P9siUve. Furthermore, calcium salts, when stained 
with polychrome methylene blue take on a blue 
wor, and do not provoke a foreign body reaction, 
t^rts to identify these crystals were fruitless. 

Experimental investigation was limited to the 
roundabout method of tiydng to reproduce the 
lesion. Since only half of the patients had had 
pre\uous operations involving the right lower 
of the abdomen, it could not be assumed 
^ crj-stals had been accidentally placed in 
tue abdomen by the surgeon at the first operation. 


TABLE n.— SUBSTANCES WHICH HAVE BEEN 
REPORTED TO PROPUCE STRUCTURES RE- 
SEMBLING MORPHOLOGIC TUBERCLES WITH- 
OUr CASEATION IN SOME SPECIES* 

Bacteria: Mycobacterium tuberculosis; Mycobacterium 
Iepr«; MaJleom>T:es mallei; Pasteurella pestis and coal 
dust impregnated with Bacillus subtilis; Pasteurella 
pseudotuberculosis; Brucella abortus; Brucella meliten- 
ris; Pasteurella tulareasis. 

Fungi: Aspergillus; Blastomyces; Actinomyces; Tri- 
chophyton; Coccidioides and Actinomyces asteroides. 
Plants: Lycopodium (club moss); finely divided cork and 
pepper. 

Protozoa: 

Sporozoa: Sarcosporidia. 

Spirochetes: Treponema pallidum. 

Platyhelminthes : 

Nematodes: Ascaris; Filatia. 

Trematodes: Schistosoma mansoni. 

Cestodes: Echinococcus. 

Chemical and derived substances: mercury; talc; fibrous 
sericite; powdered dry silica gel; cholesterol esters; oU of 
turpentine and euphorbium; the lipid, phosphatide or 
protein extracts of tubercle bacilli; lipid extracts of liver, 
grass bacilli or colon bacilli, and mineral oils. 

*Samnd. »tae ksd other etiiik tesioiu which nair tepreeeot kl- 

l«mc rerpooses to the tu^rele bacilli, aad kenUolzlox SQuusous cell 
epitbeb'oiitasomeUincs resemble nooci5e«us tubercle*. 

Sludy on animals. An attempt was made, 
therefore, to determine whether the crystals could 
have been adsorbed from the gastrointestmal 
tract. Six adult white rats were selected for this 
study. They were fed for 30 daj’s on stock ration 
plus talc CT>*stals so that 10 per cent of the ration 
consisted of talc. The diet was then changed so 
that it contained 20 per cent talc and this ration 
was fed for 12 days more. There vras no change in 
the bowel habitus and the rats showed no ill ef- 
fects from the high concentration o! talc. They 
seemed to thrive on it. Polariscopic e.tamination 
of the stools revealed that they were loaded with 
talc. Feeding of talc was discontinued after 42 
days and the rats were allowed to eat straight 
stock ration for 9 days so that the talc in the gas- 
trointestinal tract would have a chance to empty 
out. Then the animals were killed and necropsy 
performed. Fresh frozen sections were made of 
all the organs and were examined by means of 
polarized Hght. 

On opening the abdomen, the peritoneum ap- 
peared normal and there was little of note other 
than a slightly thickened mesentery and marked 
prominence of the Peyer’s patches along tlic ter- 
minal part of the ileum. Sections of tlie terminal 
part of tlie ileum showed segments in which there 
was mfiltration of the villi by Iymphoc>’tes and 
eosinophils (Fig. 7). The connective tissue be- 
tween the muscularis mucosae and the tunica mus- 
cularis showed more birefringence than it nor- 
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mally does. The muscle layers were nonnal ex- 
cept for the infiltration of lymphocytes in the 
regions of vessels and lymphatics. There was 
moderate hypertrophy of the nerve tracts and 
ganglionic plexuses. The lesion diminished in the 
proximal portion of the ileum and both the je- 
junum and stomach showed little change. Exam- 
ination of the colon gave negative results. 

Birefringent talc could not he found in the in- 
testinal wall or other viscera. The liver was 
normal except for a few regions in whidi small 
local hemorrhages were found. In the tubules of 
the kidney there was found similar evidence of the 
rupture of a few capillaries. There was slight 
early acute glomerulitis (Fig. 8). Polymorpho- 
nuclear leucocytes were present in some glomeruli 
in small numbers and occasionally the lesion had 
extended and obliterated the tuft which was re- 
placed by a granular mass studded with pycnotic 
nuclei. There was some hyperplasia of the ger- 
minal centers of the spleen (Fig. q) but the most 
prominent change was seen in the blood sinuses. 
These were distended with re<l blood cells and 
lymphocytes. The eosinophils were moderately 
increased. The amount of connective tissue was 
more than usual. Some areas showed extensive 
deposits of hemosiderin. 

The interpretation of these minimal findings is 
difficult. The initial dose of talc was intentionally 
high, yet it was doubled because the rats seemed 
to thrive on the first dose. Most of the effects may 
have been produced mechanically by the large 
amount of talc in the intestinal contents. But talc 
is not particularly hard. It is softer than the bis- 
muth, calcium, and barium salts that occasionally 
find their way into the intestinal tract. It ivas 
hoped that the local mechanical effects would 
have cleared up in the g days between the last 
dose of talc and the termination of the experi- 
ment. No evidence of birefringent talc was found 
in the walls or lumen of the gastrointestinal tract. 
Similarly none was found elsewhere in the body. 
Probably a longer interval after the last dose of 
talc would have been more satisfactory. But this 
much can be gleaned from the experiments. The 
lesion, whatever its mechanism, was segmental 
and most prominent in, the terminal part of the 
ileum. This is the site of predilection of many of 
the granulomatous lesions of the intestines. If the 
lesion was produced by a colloidal fraction leached 
from the talc, the inflammatory reaction would be 
the response anticipated and its locale would be 
the terminal portion of the ileum. The slight en- 
dothelial reaction present in the kidney and to a 
lesser extent in the spleen and liver was suggestive 
of the lesions that have been described following 


the injection and oral ingestion of fresh silidc 
acid. The abundance of eosinophils in the inflam- 
matory response is an occasional characteristic of 
lesions produced by talc. There was no evidence 
of the ab.sorption of any particles large enough to 
be visualized by polarized light but colloidal par- 
ticles are not visible. The rats did not show symp- 
toms or change in bowel habitus. Herwever, the 
changes in the kidneys suggest that a colloidal 
fraction of talc may be absorbed and excreted via 
the kidneys. 

RdLE OF TALC IN PERSISTENCE OF FECAL FISTCUS 
AND RESPONSE OF ILEUM TO INJECTIO.V OF 
TALC 


In a previous report (i6) on 408 surgically 
treated fecal fistulas, it was found that talc, 
placed in the abdomen during the course of pre- 
vious operations, had produced talc granulomas in 
the walls of some of the fistulas. Fifty of the more 
persistent fistulas, in which there was no apparent 
cause for the persistence of the fistulas, were se- 
lected for detailed microscopic study. In this 
smaller group, talc was demonstrated in 4 fis- 
tulas (8 per cent). Because of the relation of the 
talc to the inflammatory reaction, and the or- 
ganization of the fistulas, it was assumed that 
the talc was a factor in maintaininz thefistuUs. 

In order to test the validity of this assumption 
and incidentally to study the pathogenesis of talc 
granuloma, we decided to determine, whether talc 
in the serosa of the bowel would alter the natural 
tendency of the proximal limbs of isolated loops of 
intestine to dose. It was not the purpose of this 
work to study the effect of talc alone but of talc 
plus infection. 

The same batch of talc was used throughout 
this work for uniformity. It was not fresh since it 
was the variety used in the operating room. A i 
per cent suspension was made up and sterilized- 
Since the talc was in suspension, the activity was 
less than that of the dry fresh dust. 

Six dogs were subjected to operation under 
ether anesthesia with aseptic technique. A mid- 
Une abdominal incision was made. About 40 
centimeters of the distal portion of the ileum nas 
selected for isolation. Suitable vascular arcades 
were identified and the marginal vessels were cu 
between ligatures. The bowel was cut between 
clamps and the 40 centimeters of jleum^ with 1 
blood supply intact was isolated. Continuity 
the ileum was established by side-to-side anast 
mosis (Figs. 10 and ii). . , , . 

The isolated segment of ileum was divided 
tween clamps into two halves 20 centimeters loi^- 
Two stab wounds were made through the abdom- 
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Fig. I. Talc granuloma in scar of forehead which orig- 
inally was considered as noncaseous tuberculosis because of 
the characteristic hard tubercles and extensive fibrosis. 
Polarized light revealed a wide distribution of talc (X88; 
polarizer at yi extinction to show surrounding lesion). 

inal wall on each side of the incision as exits for 
the two ileal loops thus created. The peristaltic 
direction was marked carefully. The ends of the 
loops were brought out through the appropriate 
stab wounds. The ends of the more proximal of the 
two loops were brought out to the right (right side 
of the dog) of the incision (Fig. 12a and b) with 
proximal end cephalad and distal end 5 centime- 
ters caudad. The more distal of the two loops was 
brought out to the left of the incision (Fig. i2cand 
d) in a similar manner again maintaining peri- 
stalsis in a caudad direction. The proximal limb 
of the right loop and the distal limb of the left 
loop were treated with talc; this procedure thus 
permitted each dog to act as a control on itself. 
Two cubic centimeters of the i per cent talc sus- 
pension was injected subserosally as follows: A 
syringe attached to a short bevel 27 gauge hypo- 
dermic needle was used. Multiple punctures were 
made in a segment i centimeter long of proximal 
end of right loop (Fig. no) and the distal end of 
the left loop (Fig. iid). A total of 40 milligrams 
of talc was used in each dog. A few wheals were 
raised in the parietal peritoneum near the prox- 
imal end of the proximal loop (a in Figs, n and 
12). Small amounts of talc suspension invariably 
escaped into the peritoneal cavity. Control punc- 
tures were made in the untreated ends of the 
loops. The abdomen was closed and the four pro- 
jectmg ends of the two loops were fixed lo the 
abdominal wall by two catgut sutures (Fig. 12). 
the operative trauma was intentionally extensivc- 
1 his was done in an attempt to reproduce con- 



Fig. i. Talc granuloma in an inflammatory sinus tract 
from the abdominal wall. There was extensive fibrosis 
(Xtji; polariaets at K extinction to show background). 


ditions as nearly as possible like those in the cases 
in which fecal fistulas occurred, for questioning of 
the patients who had postoperative fecal fistulas 
had revealed that the original operation was fre- 
quently an emergency procedure and there was a 
stormy postoperative course owing to peritonitis. 

Postoperatively all the animals showed signs of 
peritonitis. Three weeks after operation indura- 
tion about the intestinal stomas subsided and it 
was possible to begin observations. Six weeks 



Fig. 3. Sarcoid of the gall bladder was suspected at first ; 
actually the tubercles represent a foreign body response to 
both talc and chokslctol esters. Several cholesterol ester 
liquid crystals may be seen in the gallbladder; nearer the 
mucosa there were talc crystals also. Doth substances w ere 
found in the sentinel lymph node (X97; polarizer at yi 
extinction to show surrounding lesion). 
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Fig. 4. Taic granuloma found in a gastroenteric stoma 
dismantled and excised because of malfunction (X117; 
{lolarizcr at total extinction). 


after operation it was obvious that the treated 
loops were open and the untreated loops were 
closing. Although it was anticipated that the 
distal limb on the right would remain open because 
of peristalsis, it closed. This probably resulted 
from the fact that its pro.ximal end had been 
treated with talc and was not closing. Eight 
weeks after operation the untreated ends were 
marked by a firm nodule under the skin, and on 
the treated ends the stomas seemed stabilized. 
The open ends had clean everted lips of mucosa. 




Fig 5. This iesion in the ileum on first study seemed to 
be noncaseous tuberculosis The relation of the birefringent 
crystals to the reaction and their inclusion in foreign body 
giant cells and histiocytes suggest that they are the cause 
of the pathologic picture rather than the result of an a- 
llammatory process. None of these crystals was sisible la 
ordinary light (X48). 


Four of the animals remained ill throughout the 
study and 2 regained their original activity. One 
animal was killed 96 days after operation and the 
others, 140 to 150 days after operation. At 
necropsy many adhesions to the sites of injection 
of talc were found. Two of the animals, both of 
which had been sick, had internal fistulas. These 
fistulas apparently had caused their chronic nli}^ 
and loss of weight. One of them had rnultmie 
fistulas around the side-to-side anastomosis (Fig. 
13). In 4 of the dogs the isolated ileal loops were 
the same size as the normal ileum but their walls 
were thickened. In 2 of the dogs the pro.xima 
loop, w'hich had received an injection of fhe u c 
in the proximal end, was dilated and thickened 0 
four times normal size. The distal ends of all t e 
right loops had closed despite the fact that pen 
stalsis ran in that direction. The closing ot 
distal ends of these right loops of intestine Pro 
ably the best evidence of the effect of talc in me 
wall of the intestine. Not only did it main a 
patencj' in the end most likely to close but it pe 
mitted closure of the end most likely to 
open (Fig. 14 ). The factor that ordinarily k«P 
the distal end open is probably the mucus bro g 
down by peristalsis. When pro.ximal end ^as 
maintained patent by the talc m its wall, spontane- 
ous closure of untreated distal end "’as Permitteeb 
The closed right distal and proximal '"P'^s were 
represented by a fibrous cord in theabdommal w all. 
The mesenterj' was thickened and matted. 
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Fig. 7. Infiltration with leucocytes and lymphocytes of 
the terminal part of ileum of the rats fed talc. 

No talc nodules were seen grossly on the peri- 
toneum of these dogs. In the regions in which the 
talc was placed, however, inflammatory granula- 
tion tissue was present. Examination of the other 
organs did not reveal any abnormalities. The 
anastomosis in the ileum in each animal was well 
healed and functioning although 2 animals showed 
the internal fistulas mentioned. Infection was 
general and operative trauma extensive. 

Frozen sections were made of the organs and 
they were e.xamined with the aid of polarized light. 
The mesentery’ and areas of lymphatic drainage 
for the sites of injection of talc w’erc examined. 
No talc was found in these nodes or anywhere else 
but at the sites of injection or spilling of talc. 
\\ ith the small amounts of talc injected, there was 
little opportunity for its transport from (he site of 
injection. 

Although no visible Laic was found to have been 
transported to the lymphatics of the mesentery’ 
there was definite evidence of the extension of the 
inflammatory' reaction. The nodes of the mesen- 
tery* showed marked hyperplasia with prolifera- 
tion of the reticulo-endothclial cells of the sinuses 
such as is seen in mesenteric ly'mphadenilis. The 
spleen showed marked hy’perplasia of the germi- 
nal centers with an increase of eosinophils. There 
"ere heavy’ bands of collagenous connective tissue 
along the blood vessels (P'ig. 15). No bircfringcnl 
talc Was seen in the spleen or the liver. The 
lymph nodes were enlarged however. 

1 he intestinal wall at the site of the injection of 
t^jccontaineilclironicgranulomalous lesions. Tlic 
'flu were thickened and contained eosinophils, 



Fig. 8. The kidney of the rat showing early minimal 
glomcrulUis with hemorrhage and slight infiltration of leu- 
cocytes (X176). 


plasma cells, ami liistiocytes. There was hyper- 
plasia of lymph follicles and muscle elements. 
The ner\'e tracts and ganglia in the intestinal wall 
near the site of injection were enormously hyper- 
trophied and formed large masses. When larger 
talc particles were found (Fig. 16) in clusters, the 
lesion consisted of large numbers of foreign body 
giant cells surrounded by cpithclioitl Icucocy’tcs. 
The talc crystals distributed in the connective 
tissue tended to adlineate lliemseivcs with fibro- 
blasts and collagen fibers. Many' nodules of a 



l-lg. 9. slight hjiKirplusi.-i of the gcnuinal center* In the 
spleen ot a r.it. There were .are.-is of congcstioti. hemor- 
rhage, and dq>o«its of hemosiderin. .M.my small foreign 
l)ody giant cells may Iw seen {X173). 
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Fig. 10. Diagram showing the selection of the two loops 
from thc ternimal ileum and the manner by which the per- 
istaltic direction was maintained so that the second loop 
w ould act as a control (or the first loop; a and c are prox- 
imal ends; b and d distal ends. 

cellular variety of fibrous tissue were present. 
These were particularly characteristic of the talc 
lesion in dogs (Fig. 17). Unlike the silicotic 
nodule, many fibroblasts were present and some 
capillaries crossed the nodules. There seemed to 
be little tendency for this t>'pe of fibrous tissue to 
close off its blood supply and little collagen and no 




Fig. ri. Talc was injected subpetiloneally at a a^ d. 
Control needle punctures w ere made at b and e. The loo^ 
were placed so that their peristaltic direction was caudad. 
Anastomosis in iJeiim is shown also. 


hyalinization were noted. The connective tissue 
showed no obvious organization. On ezamImtioB 
with polarized light no talc crj-stals were found in 
this region but when the section was incinerated, 
small birefringent specks were found unifonniy 
distributed throughout the connective tissue. 
The areas of desmoplasia were circumscribed by 
thin layers of collagenous connective tissue whid 
in turn were surrounded by many lymphocytes. 
The connective tissue between the tunica muscu- 
laris and the muscularis mucosae was highly bi^^ 
fringent. This layer is birefringent in the normal 
intestine but the magnitude of birefringence was 
increased in these animals. Sections of ileum in 
the region injected with talc revealed a picture 
that resembled strikingly the picture found in 
regional enteritis. 

As a result of this study on isolated loops of in- 
testine together with information derived from 
the data considered thus far a possible explanation 
for the chronicity and progression of regional en- 
teritis is as follows: It is known that some foreign 
bodies while producing a minor reaction them- 
seK'cs lend to sustain the inflammatory response 
to infection for long periods despite subsidence of 
the infection. Birefringent crystals have been 
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Fig 15 Section of the spleen of an animaUvhich had re- 
ceived subperitoneal injections of talc. Hyperplasia of the 
germinal centers is marked and the collagenous connective 
tissue is increased (X44)- 

ical factors in the foreign body dust and the local 
region of host tissue are subject to innumerable 
variations which control the t>'pe of reaction. 
The production of lesions morphologically resent- 
bling tubercles may require certain fixed condi- 
tions. Epithelioid cells may be derived from 
monocytes by the phagocytosis of colloidal or 
finely divided foreign material, with certain 



Fig 17. Anoduleof arathercellulartypeof fibroustissue 

produced in the ileum of the dog by the injection of talc 
crystals. Nerve fibers between the muscle coats are in- 
creased and the thickening of the muscular coats B prob- 
ably brought about by a decrease in the length of tte ileum 
which contributes to the thickening of the intestine. Re- 
gional enteritis shows a similar muscular hypertrophy 
(X6*). 



Fig. 16. Response of the ileum to larger crystals of talc 
that were injected. The crystals are enclosed by histio- 
cytes. Hypertrophy of the nerves, thickening of the vessel 
walls, and moderate fibrosis should be noted. In the lower 
left corner there is an infiltration with lymphocytes 
(XS3)- 

physicochemical characteristics, which_ does not 
destroy the cell. It is possible too that it requires 
a longer time than was allowcd in this study, for 
the development of tubercles in dogs after the 
injection of talc. An active dry dust may be 
essential or the type of bacteria in the lesion 
may modify the lesion. , . 

An early impression that trauma and intect on 
played a leading part in the determination of the 
morphology of the talc lesion was not completely 
substantiated. In the same animal, adjacent 
regions showing extreme variation in the fespons 
were found. In some regions, the talc provoked a 
marked inflammatory response with many toreig 
body giant cells while in other regions it was found 
distributed in the connective tissue spaces simp y 
en^lfed in histiocj’tcs with little surrounding re- 

iliate reaction to talc was necrosis o( the cells in t»e 
region of the injection. At this time “Iso h“Ote “ 
infection was at its height. At the site o J . 
instead of the leucocytic response which bacten 
alone would have produced, all cell ,, 
lost and the field was strewn with 

bris. Small regions resembling caseous ne 

werefoundwhichweresurroundcdbypolymo^ 

nuclear leucocytes and an ■■'ereased ntimbe o^ 
eosinophilic elements. An fiction 

talc c4s engulfed by. histiocytes. The '“ct 
was uniform at this 't™ I't rep- 

■rariation that was found at later perioas 
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tory. Polymorphonuclear leucocytes, lymphocytes, and 
histiocytes are abundant (X47). 

resented the reaction to the more active talc mole- 
cules on the surface of the crystals and those al- 
ready dispersed in the suspension fluid. 

Lesions ig days after injcclion. At this phase the 
nature of the response was determined by the size 
and distribution of tlie particles. Although par- 
ticles of various sizes were distributed uniformly 
in the suspension at time of injection 19 days later 
the particles seemed to have been sorted by 
transportation. 

The reaction around small particles up to 3 
microns in diameter, about the size range of bac- 
teria, was predominantly inflammatory (Fig. 18). 
Polymorphonuclear leucocytes, lymphocytes, and 
histiocytes were numerous. Eosinophils and some 
plasma cells were present. Lymphocytes were 
found in large masses. While fibroblasts were 
present there was no evidence of added fibrous 
tissue. 

\^^en the particles were moderate in size, ap- 
proximately 3 to 12 microns in diameter, the 
ci>'stals were engulfed by larger histiocytes. 
Little surrounding inflammatory response and no 
polymorphonuclear leucocytes were found. A 
large percentage of the ctystals W’ere'parallel to 
the planes of the connective tissue found in the 
region. Similarly, the particles in histiocytes were 
usually situated in the long axis of the cell. 

Larger particles of talc, measuring more than 12 
in diameter, were engulfed by foreign 
body giant cells. When the particle was too large, 
‘^n.y a portion was contained in the foreign bt^y 



Fig. 19. Lesion produced by talc in the abdominal wait 
after 96 days. There is a proliferation of a cellular variety 
of connective tissue in bundles. The larger crystals in the 
center are engulfed by foreign body giant cells (X71). 

giant cell. There were no surrounding fibroblasts 
or leucocytes. 

Lesions q 6 days after injection. In the dog at 
this time the talc granuloma was characterized by 
peculiar desmoplasia and did not resemble gran- 
ulomas found in man. The desmoplasia consisted 
of large nodular masses of a cellular type of fibrous 
tissue (Fig. 19). There was a limited amount of 



Fig. 20. Edge of a mature fibrous tissue nodule 140 to 150 
days alter injection a! talc. The fibrous tissue is cellular 
and the capillaries are abundant. The surrounding con- 
nective tissue shows more fibrous and collagenous elements. 
This response occurs in dogs but in human beings a pseudo- 
tubercle forms (X44). 
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fibrillar tissue with little apparent arrangement. 
This fibrillar tissue was surrounded by a thin band 
of collagenous connective tissue. No visible talc 
crystals were seen in this nodule of loose connec- 
tive tissue, but after incineration a dispersed form 
of talc crystals was found which was not made 
visible by polarized light in the fresh frozen sec- 
tion. After incineration these fine birefringent 
specks were easily visible. They were probably 
the bodies that were seen in brownian mov’ement 
in the solubility studies. 

Although no talc crystals were visible in fresli 
frozen sections in the nodular masses of loose con- 
nective tissue, talc crystals were visible in fresh 
frozen sections of tissues around the nodules. 
Large particles were engulfed by foreign body 
giant cells and the reaction about them was sta- 
tionary. In the peritoneal adhesions examined, 
granulation tissue was found which was well vas- 
cularized and contained many particles of talc. 
Lymphocytes, histiocytes and eosinophils filled 
the regions between the capillary tufts and the 
fibroblasts were contained in a loose fibrillar tissue. 
Inflammation seemed to persist at this late date 
in these adhesions despite the fact that the in- 
flammation in the peritoneal cavity in general 
had long since subsided. When nerves were found 
adjacent to the site of injection of the talc, par- 
ticularly in the intestinal wall, hyperplasia of the 
nerve fibers and ganglion cells was seen. 

Lesions 140 to 1^0 days after injection. The 
lesion had not changed from the one found earlier 
e.xcept for an increase in the collagenous connec- 
tive tissue surrounding the loose fibrous nodules 
(Fig. 20). The loose fibrous tissue usually con- 
tained a few capillaries and occasionally larger 
vessels were seen crossing into the nodule. 

Some of the characteristics of talc granuloma 
noted in this study of pathogenesis have suggested 
the use of talc from lime to time when well vascu- 
larized new tissue is desired. It has been used to 
provide a parasitic blood supply for the heart and 
to create adhesions in the pleural space. It may 
be of value in producing a parasitic blood supply 
in cases of cirrhosis. In addition to these thera- 
peutic uses of talc, its ability to maintain the 
patency of fistulas might be of value in establish- 
ing intentional biliarj' fistulas. There are many 
situations where a firm well \'ascularized tissue, 
which will not contract, is desired. 

PRODUCTIO.V OF GRA.VUtOltAS BY FOREIGN BODIES 
mill EUPIIASIS ON TALC GRANULOilA 

In view of the widespread use at operations of 
the do' glove technique whidi calls for the dusting 
with talc of gloves used by surgeons it is surprising 


that the injurious effects of talc are not seen more 
frequently. Evidence that the response of %-arious 
individuals to foreign bodies differs greatly is en- 
countered frequently. Many miners work for 
y&its in high concentrations of silica dust without 
the development of clinical silicosis whereas others 
show signs of silicosis. WTien symptoms do ap- 
pear they usually are noted from 6 to 30 years 
after first exposure. Fats and oils are constantly 
being aspirated into the lungs; oil when it is a 
vehicle for some drug is injected frequently, radi- 
opaque oil often is introduced for diagnostic pur- 
poses, and vaselin drains and paraffin have been 
used extensively for many purposes, yet a gran- 
uloma dev’clops only occasionally. While the 
work on animals has revealed much less varia- 
tion in the response to foreign bodies from 
animal to animal, even there the responses 
differ considerably. Concomitant infection and 
trauma seem to modify the individual response. 
The diange in the pit of the tissue fluids (which 
ate usually somewhat alkaline) produced by in- 
fection, may be a factor in altering the individual’s 
response to foreign bodies. 

When particulate insoluble foreign matter is 
introduced into the body, the initial reaction to 
the trauma of insertion is inflammatory. Sub- 
stances which are initially toxic create such cel- 
lular proliferation and edema that the substances 
arc shed by the formation of abscess or slougb. 
Particulate substances which produce granulomas 
first invade the tissues insidiously. The presence 
of infection may modify events, so that the phys- 
icochemical properties of an almost innocuous 
foreign body can cause a foreign body reaction 
which in turn results in the pathologic changes ot 
granuloma. The proliferation and phagoejuie ac- 
tivity of the histiocytes increase. The purposeful 
aspect of this process is the provision of a barrier 
between the constantly changing tissue fluids ano 
the foreign body. This barrier prevents the con- 
tinuous leaching of the particle. The evidence for 
this assumption is the fact that if the particle to 
a jagged end, that end is surrounded first. Tne 
small particles are completely engulfed and tne 
larger particles are isolated by many cells whic 
ultimately fuse. In this phase of the process tw 
toxic action of the fraction of the particle I^co 
out nothin the engulfing cell determines tb® 
course. If the toxic action is lethal, the field wiU 
be strewn with the pycnotic vestiges of 
cytic cells. Fresh phagocytes must take up tee 
foreign body anew. If infection is stiU acme, 
phagocytic activity is less efficient; for 
histiocyte is performing one function, ) 

to do others is reduced. The relative streng 
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character of each of these factors determine 
whether the end-result is an abscess, a mass of 
lymphocytes, plasma ceils or histiocytes, an epi- 
thelioid reaction with formation of so-called tu- 
bercles or fibrosis. 

Tubercle bacilli have the peculiSr property of 
acting as foreign bodies or inflammatory organ- 
isms at various times in the history of their resi- 
dence in tissues. In one individual they produce 
a proliferative lesion and iiv another an exudative 
one. As time passes, if the activity of the tubercle 
bacilli is successfully slowed, an exudative lesion 
may change to a proliferative one by the increased 
production of limiting fibrous tissue. When sili- 
cosis and tuberculosis coexist, although fibrosis is 
a prominent feature at certain stages, a change in 
the physicochemical status of the tissue may 
permit acceleration of the growth of the tubercle 
bacilli. In addition, the fibrosis due to silica is so 
extensive that it interferes with the disposal 
mechanism of the tissue. Talc does not stimulate 
the production of fibrous tissue to the extent that 
silica does but the presence of infection and talc 
will ^use minimal, nonprogressive fibrosis which 
provides a limiting or restricting barrier. In rare 
instances talc plus infection will produce a mod- 
erate degree of fibrosis. Lesions similar in many 
respects to talc granuloma result from crystals of 
cholesterol esters with the formation under suit- 
able conditions of pseudotubercles. These lesions 
ate frequently diagnosed as tuberculosis at first 
glance. The use of polarixed light microscopy 
makes the cause obvious. A quiescent foreign 
body reaction may be activated by the addition 
of infection or trauma. When fatty tissues are 
involved, infection or trauma may cause the re- 
lease of irritating free fatty acids and cholesterol 
esters. These in turn further aggravate the foreign 
body reaction. 

In the silicotic nodule unbridled fibrosis may 
occur after which contraction of the fibrous tissue 
Creates an avascular nodule. In this avascular 
nodule basket-weave laminations of collagen at 
first form discrete nodules. Added infection will 
induce a conglomeration of these nodules. Hya- 
linization, which is common as the mass of fibrous 
tissue increases in size, is accompanied by an in- 
crease in the natural silicate in the collagen, 
tuberculous lesions show caseation, necrosis, and 
calcification. The pseudotubercles seen in so- 
called regional enteritis do not undergo these 
changes but pyogenic centered tubercles arc seen 
in which the centers are filled with polymorpho- 
nuclear leucocytes. Talc, cholesterol esters, and 
Some other foreign bodies produce pseudotubercles 
which, although they resemble early tubercles, do 
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not show caseation, calcification, or pyoginic 
centem. The lesion produced by these foreign 
bodies seems to be arrested for long periods at the 
pseudotubercle phase with slight circumscribed 
fibrosis. 

Great damage is caused by birefringent parti- 
cles which arc the same size as bacteria. They are 
engulfed rapidly by the phagocytes. Inert carbon 
particles will be engulfed but do not alter the ac- 
tivity of the phagocytes as there is no slow leach- 
ing of the particle. Therefore they may enter the 
blood stream with little injury to be stored innoc- 
uously in the storage depots of the bone marrow, 
spleen, liver, and lymph nodes. The action of 
silica particles is slow, allowing activity of the 
phago(^tes long enough for them to carry the 
particles to a more dangerous site, the lymphatic 
channel. This Trojan-horse stratagem with early 
blockage of the lymph system explains the pro- 
gressive nature of the silicotic process. Talc, 
however, seems to immobilize the phagocyte 
without destroying it and migration from the 
original site is limited. Hence most of the lesions 
produced talc are circumscribed granulomas, 
which occasionally are activated after long qui- 
escent periods by infection or trauma. Talc in 
some cases gets as far as the regional l;ymph nodes. 
Since migration of phagocytes containing talc is 
limited, plaques of talc have been found on the 
peritoneum where they had been placed accident- 
ally by contact with a glove dusted with talc. 
There is just enough fibrosis to surround the gran- 
uloma. This lesion tends to remain stationary for 
a long lime. The vascular supply to the small 
nodule is good, as there is slight tendency for pro^ 
liferation of fibrous tissue which in contraction 
would diminish the blood supply. Asbestos ground 
to particles of from r to 3 microns in diameter 
causes lesions similar to the granulomas produced 
by talc. 

•' COMMENT AND CONCLUSIONS 

Evidence is presented to sliow that the tissue 
damage caused occasionally by talc is a heavy 
price to pay for the preservation of a pair of rub- 
ber glows. Granulomatous lesions of the peri- 
toneum, draining sinuses, scar nodules, and mal- 
functioning intestinal stomas were found at sec- 
ondary operations. Polarized light microscopy 
was of great value in identifying talc crj’stals and 
in studying the pathogenesis of talc granuloma. 
It was our impression that talc granulomas would 
be recognized more frequently if there were 
greater use of polarized light microscopy and this 
study substantiated this hypothesis. 

Talc Implanted around intentionally created 
fistulas in dogs caused persistence of the fistulas. 
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A characteristic loose fibrous tissue lesion is pro- 
duced by talc in dogs, whereas tissues of human 
beings react by forming pseudotubcrcles. 

Lycopodium powder lias been removed from 
use in the operating room. Talc also must go.' 
Foreign, bodies of this type have no place at the 
operating table. Lubricating oil on instruments, 
petrolatum, and iodoform are injurious to some 
individuals. Even the lint left by pressure from 
dry gauze sponges may be found in adhesions fol- 
lowing multiple operations. Si'nthetic materials 
which do not leave lint behind may be available 
presently. In some cases these minor factors 
cause unnecessary poslojicrative discomfort. 
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SECTION OF THE VAGUS NERVES 
TO THE STOMACH IN THE 
TREATMENT OF PEPTIC 
ULCER 

T he important rdle of the nervous 
system in the production and main- 
tenance of chronic ulcers in the 
stomach and duodenum has bee*n suspected 
for many years. Many physicians have called 
attention to the high incidence of ulcers in 
individuals whose occupations subject them 
to continuous mental strain, worry and anx- 
iety, and the tendency for exacerbations to 
occur during periods of emotional stress. The 
relatively high incidence of peptic ulcer in the 
armed services during the war may be, in 
part, due to similar causes. Direct evidence 
implicating the central nervous system was 
supplied by Cushing, who reported a greater 
occurrence of acute perforating ulcers of the 
stomach and duodenum in patients recovering 
from certain operations on the brain than 
mere coincidence could allow. These findings 
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have been confirmed by others and indicate 
a definite hazard in neurologic surgery. 

How can disturbances in the brain affect 
the stomach and produce a progressive perfo- 
rating ulcer? While the gastrointestinal tract 
possesses a true local automatism, its tonus, 
motility, blood supply, and secretory activity 
are greatly modified by efferent impulses in 
the vagi and sympathetics. To a certain 
limited extent, these nerves exert antagonistic 
effects and the end-result represents a balance 
of opposing mechanisms. Excessive activity 
of the sympathetic fibers might, on theo- 
retical grounds, lead to spasm of the cardia, 
atony of the stomach, spasm of the pylorus, 
and decrease in the tonus and motility of the 
intestines. No changes in the secretion of 
gastric juice would be expected but general- 
ized or local vasoconstriction might result. 
The idea that peptic ulcer is due to local 
anemia of an area of the gastric mucosa as a 
result of embolism or vasospasm receives 
continued consideration. Cushing suggested 
that the ulcers observed by him might have 
such an origin. In recent years an attempt 
has been made in France to treat peptic ulcer 
by dividing the splanchnic nerves and ex- 
cising the first two lumbar sympathetic 
ganglia. Relief of the ulcer distress was re- 
ported but the operation seems now to have 
been abandoned. The relief obtained could, 
of course, be due to interruption of sensory 
fibers conveying sensations of pain from the 
stomach. No convincing evidence has been 
presented that an excessive or abnormal ac- 
tivity of the sympathetic nervous system 
exists in ulcer patients, and the experimental 
evidence is for the most part against this 
point of view. 
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Excessive activity or hypertonus of the 
vagus efferent fibers might be expected- to 
cause a relaxation of the cardla and pylorus, 
an increase in the motility and tonic con- 
striction of the stomach, and an increase in 
the secretion of gastric juice. Gastric hyper- 
motility in most ulcer patients has long been 
recognized and of late, evidence has accumu- 
lated indicating that an excessive continuous 
secretion of gastric juice occurs in the empty 
stomach in the absence of the usual stimulus 
of food. Both the bypermotility and h>7>cr- 
secretion are abolished by complete section 
of the vagus nerves to the stomach indi- 
cating that they are neurogenic in origin. The 
characteristic ulcer distress is also relieved 
and that this relief is not due to interrup- 
tion of sensory fibers is indicated by the 
fact that the distress can be produced again 
by the instillation of a solution of hydro- 
chloric acid into the stomach. Objective 
gastroscopic and x-ray evidence of the healing 
of large ulcer craters in the stomach, duode- 
num, and perhaps most of all, in gastrojejunal 
stomas after vagus section provides convinc- 
ing evidence that this procedure corrects those 
factors that maintain chronicity and pro- 
gression in these lesions. Since both motility 
and secretion are reduced, it is not possible 
to decide from this evidence alone which is 
the more important in the pathogenesis of the 
disease. It is in this connection that the data 
from the experimental laboratory are of 
decisive importance and the answer is dear. 
Pure undiluted gastric juice can digest away 
the normal mucosa of the stomach, duodenum, 
or jejunum and produce a typical progressive 
ulcer. Under normal conditions the gastric 
juice is diluted and buffered by food and the 
alkaline duodenal secretions. ^Vhe^ an ex- 
cessive secretion of gastric juice occurs in 
the empty stomach, the buffering eflect of 
food is absent and the neutralizing capadty 


of the duodenal secretions is overcome. The 
gastric content then approaches pure gastric 
Juice in free acidity and pepsin concentration 
and that area of the gastric or duodenal mu- 
cosa which is most exposed or least resistant 
first succumbs. An ulcer forms, progresses, and 
persists so long as exposure to relatively pure 
gastric juice continues. Therapy accordingly 
should be directed toward reducing the vol- 
ume and acidity of the night secretion. The 
finding that the excessive continuous secretion 
in the fasting stomach of ulcer patients is 
neurogenic in origin constitutes the physio- 
logical basis for vagus section as a method of 
treatment. At the present writing, 90 patients 
have been operated upon by this method in 
this clinic. Keith Crimson at Duke Univer- 
sity, Francis Moore in Boston and Dixon 
and Clagctt at the Mayo Clinic have also 
reported similar scries. So far, there appears 
to be general agreement concerning the im- 
mediate and long continued relief, of ulcer 
distress. For the most part, the period of 
observation has been too short to permit a 
final evaluation of the method and the ques- 
tion of ultimate regeneration of the dMded 
vagi remains undecided. The first 12 patients 
operated ujJon here a little over three years 
ago are still well, take no medication, and are 
under no dietary restrictions. The night 
secretion of gastric juice is still nithin the 
normal range and tests of gastric secretion by 
the sham meal and insulin hypoglycemia show 
that regeneration of secretory fibers in I e 
vagi has not yet occurred. 

These findings provide strong support to 
the concept of ulcer as a psychosoiuatic 
disease, this term being used merely to m 1 
cate that emotions and mental activity 0 
certain types play a dominant r 61 e in t e 
pathogenesis. The central nervous system 
disturbance causes ulcers by producing a 
hypertonus in the secretory and motor 
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in the vagus nerves. While the severing of 
these nerves prevents nervous tensions of 
various kinds from affecting the stomach, it 
cannot be considered the final answer to the 
ulcer problem. Perhaps this may lie in ad- 
justing the individual to his work and environ- 
ment so that these tensions do not arise. 
The possibilities of psychotherapy in ulcer 
ought to be re-explored, and the volume and 
acidity of the continuous night secretion of 
gastric juice used as an objective quanti- 
tative measure of the effect of the treatment. 
Such data would probably be more impressive 
to the surgeon than the most subtle manipu- 
lation of a terminology he never fully under- 
stands. Lester R. Dragstedt. 

BENIGN STRICTURES OF THE 
BILE DUCT 

S TRICTURE of the common, or hepatic 
bile duct most often follows clamping, 

' ligation or excision of the duct during 
cholecystectomy. Sir James Walton has said 
“Every removal of a gall bladder, easy though 
it may seem, is fraught with very great dan- 
ger, and one small error may convert a patient 
wth a mild disability into one in immediate 
danger of death or of prolonged misery, and 
many operations, which at best may only give 
an incomplete life.” The common duct will 
n3t be injured if it is clearly seen. The first 
necessity is adequate exposure with accurate 
definition of the junction of the hepatic, cystic, 
and common ducts before anything is clamped 
or cut. If this rule is followed, most of the 
hazards are eliminated. Injury occurs with 
inadequate exposure, inflammation or impac- 
tion of stones that shorten the cystic duct, 
strong traction on the gall bladder that tents 
op the common duct, anatomic abnormalities 
that confuse the relations, and blind efforts to 
Control bleeding. 


If the surgeon discovers a damaged or sev- 
ered common bile duct, it should be repaired 
immcihately for it is never easier to do later. 
The two ends of a divided duct should be 
united by end-to-end anastomosis. If a T-tube 
is used, the vertical limb should not come 
out through the suture line but rather above 
or below it. A duct that has been crushed by 
a clamp should be allowed to heal over a tube. 
If it is badly macerated, the devitalized tissue 
may be excised and an end-to-end anasto- 
mosis done. 

The end-result of unrepaired common duct 
injury is biliary fistula or stricture with its 
devastating sequel®. Small strictures are not 
so serious for they may often be successfully 
treated by plastic repair or by excision and 
end-to-end anastomosis. The real problem 
concerns those who have extensive stricture or 
loss of the duct, often complicated by re- 
peated, fruitless attempts at repair and usu- 
ally associated with anemia, hypoproteinemia, 
infection, and liver damage. These may tax 
the fortitude, patience and ingenuity of those 
who seek to repair them. No single method 
is applicable to all cases. In general, two 
methods of attack have been used; either an- 
astomosis of the duct to the intestine or recon- 
struction of the duct. Of the former, anasto- 
mosis of the duct to the duodenum has been 
used most frequently but only 23 per cent 
have a successful end-result (Eliot). The Roux 
Y type of choledochojejunostomy, popu- 
larized by Whipple, is a more physiological 
intestinal anastomosis since the antiperistaltic 
loop of Jejunum prevents reflux of intestinal 
contents into the biliary tract. 

It appears desirable, whenever possible, to 
restore the normal anatomical arrangement of 
the part for few surgical procedures improve 
on nature. For this reason, even with exten- 
sive loss or stricture, efforts should be made to 
reunite what remains of the duct. Such a 
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union may be possible only with tension on the 
suture line which permits reformation of the 
stricture. To prevent stricture the duct should 
heal over a tube which holds it open during 
repair. Dissatisfaction with the tissue irrita- 
tion and fibrosis caused by rubber led to the 
use of vitallium for this purpose. Vitallium 
was selected because of its lack of tissue reac- 
tion, its smooth surface which did not attract 
concretions and its high tensile strength which 
permitted a thin wall with maximum lumen. 
Tantalum also has these characteristics and is 
more malleable but it cannot be welded, so no 
anchoring flange can be attached to it. Plastics 
were discarded because most of them are 
tissue irritants. Vitallium tubes have the dis- 
advantage of being so hard that they cannot 
be altered, at the time of operation, to meet 
the needs of every situation nor is it pos- 
sible for them to be removed except by an 
operative procedure. 

Recently, 226 cases of the use of vitallium 
tubes were collected from a group of surgeons 
and the results studied. The outcome w<as 
satisfactory in 80 per cent of the cases when 


the tube was used for the reconstruction of the 
duct. Plugging of the tube occurred in ii per 
cent and was the commonest cause of failure. 
This plugging may be diminished by using bile 
salts postoperatively but metabolic changes 
and infection make it difficult to eliminate oc- 
clusion of the tube completely. Anastomosis 
of the duct to the duodenum over a vitallium 
tube gave 58 per cent satisfactory results. 
The tube passed into the intestine in 38 per 
cent of the cases. This sequela is to be ex- 
pected for no amount of anchoring will pre- 
vent the loosening of the tube. The results of 
Whipple’s Roux Y anastomosis are still better 
for it is a more physiological operation. 

The results enumerated are a real improve- 
ment over past experience. They are not per- 
fect and one may question if perfection can be 
attained under the difficult circumstances en- 
countered in these cases. The most profitable 
direction for efforts in the future would be the 
training of surgeons to avoid injury to the bile 
ducts. Until this is realized the search must 
continue for improvement in our present tech- 
niques and methods. Hersian Pearse 


THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


N O one who is interested in the surgery of the 
upper extremity will fail to secure stimulaf- 
ing and helpful ideas from a careful reading 
oi Dr. Stcindler’s Troiimolic Deformities and Disofcii- 
itics of the Upper Extremity} In this volume of almost 
500 pages after a general discussion of traumatic dis* 
abilities of the upper extremity the author considers 
in turn disabilities of the shoulder girdle and arm 
(140 pages), of the elbow joint (90 pages), of the fore- 
armand wrist (100 pages), and of the hand and fingers 
(75 pages). 

One’s first impression is of the serious and thought- 
ful consideration the author brings to bear on the 
various problems he discusses. For example (page 4), 
“An identical fracture of the radius may result in one 
case in a skeletal disalignment without any second- 
ary impairment of the soft structures, in another case 
there may be no skeletal disalignment but a great 
deal of involvement of the soft tissues; in a third case 
a traumatic arthritis will develop, and in a fourth 
case Sudeck’s atrophy on angioneurotic basis may be 
the principal factor of the disability.” It is easy to 
recognize the obvious factors involved in a given 
problem. Stelndler constantly emphasizes the Im- 
portance of searching for and recognizing all the 
pathological factors involved if one is to solve the 
problem successfully. 

^ The second impression is of the frank and objec- 
tive manner in which the author attempts to evalu- 
ate the results he has obtained from the various 
procedures he has carried out. One must feel a very 
real respect and admiration for workers who attempt 
to evaluate the final results of the methods they have 
utilized, and who state them honestly. It is easier to 
portray only the good results and omit the failures 
and the reasons for their occurrence. 

The section on the shoulder girdle and arm is the 
longest and most complete. After emphasizing the 
Vulnerability of the shoulder girdle because of its 
connection to the thorax almost solely by muscle 
masses the author discusses in turn the acromio- 
clavicular articulation and its dislocation, the sterno- 
clavicular articulation and the shoulder joint and its 
dislocations. The various procedures advocated for 
the correction of recurrent dislocation are carefully 
“^scribed and the indications for each pointed out. 
f he Nicola operation and the Henderson operation 
I’^ve proved most successful and have been used in 
the majority of cases. 

Fractures of the clavicle followed by nonunion, 
tractures of the scapula, of the upper end of the 

DZToauiTiis A?iD Disabilities at the Uffee 
lov By Aithur Steiadlet, M.D., F.A.C.S. In collaboration with 
joaa Louis Maner. M.D. Spriarfeld, ill.: Charles C Thomas, r^fi. 


humerus— neck and tuberosities, traumatic arthritis 
of the shoulder joint, and fractures of the humeral 
shaft are discussed with unusual completeness. In 
reading the illustrative case icporls one is constantly 
impressed with the variety and extent of the author’s 
experience, and particularly with the complicated 
and difficult cases of bone injury— of scapula, ' 
humerus, elbow, and forearm —that have come under 
his care. 

Consideration of injuries of the musculospiral 
nerve, axillary nerve, and of the brachial plexus asso- 
ciated with fractures and dislocationsof the humerus, 
rupture of supraspinatus and biceps tendons, and 
contractures due to burns completes the section 
which Is devoted to conditions of the shoulder girdle 
and arm. 

Traumatic disabilities of the elbow joint, of the 
forearm and wrist and of the hand and fingers are 
taken up in turn with somewhat diminishing empha- 
sis. The complications resulting from fractures and 
dislocations about the elbow joint, flexion and exten- 
sion block, nerve injuries and Volkmann’s ischemic 
contracture are discussed in helpful detail. Here 
again one is impressed with the difficulty and com- 
plexity of many of the cases presented, and the con- 
servative attitude which characterizes the author’s 
approach to their treatment. In the treatment of 
Volkmann’s contracture the best results have been 
obtained by conservative treatment, and, in cases of 
severe deformity, when conservative treatment has 
failed, by resection of a part of the carpus and short- 
ening of the extensor tendons. The author believes 
that there are few indications for detaching the flexor 
tendons from the medial epicondyle or for shortening 
of the bones of the forearm. 

Nonunion following fracture of both bones of the 
foieaim, radioulnar synostosis, fracture of the ulna 
with dislodtion of the head of the radius, compli- 
cated fractures of the lower end of the radius, frac- 
tures of the scaphoid, dislocation of the semilunar, 
Kietvbock’s disease and Sudeck’s atrophy, tendon 
transference in cases of irreparable musculospiral in- 
jury— are all considered in turn, and the treatment 
illustrated with case reports, diagrams and x-ray 
films. One can think of none of the many conditions 
arising from injury of forearm and wrist which has 
been omitted from consideration. 

In the disabilities affecting the hand the chief 
emphasis has been placed on fractures and disloca- 
tions of metacarpals and phalanges and on tendon 
and nerve injuries. The author’s operation and Bun- 
nell’s operation for thenar palsy arc carefully de- 
scribed and illustrated. Certain procedures concern- 
ing which the surgeon with limited experience might 
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wdl be in doubt, for example, cu{) arthroplasty atan 
interphalan^tcal joint, and artiTicial methwis fur rc> 
{ormjOR tendon sheaths, arc described, but the read* 
er is left in doubt as to the author’s opinion as to their 
value and usefulness. 

Throughout the entire volume diagrams photo- 
graph.s, and rcprotluctions of x-ray films help to illus- 
trate the lest. The drawings are not always easy |o 
interpret, sometimes they are almost '‘impression- 
istic” (Figs. 386. 387). In some instances the addition 
of legends would help to avoid confusion in their 
interpretation. 

It is obvious that in rcvievsini; a volume which 
touches upon so many contiilions and covers such a 
wide field one can do little more than point out its 
purpose and scope. It deserves high praise, and con- 
stitutes a record of achievement that will serve both 
as an example and a highly yselul guide to every 
surgeon cimtronicd with 'imilar problems 

SfWNF* >. KortI 


T im Volume entitled MeJk,il Senicet I’yCmrn- 
weni* by Dr. IJernhard J. Stem, compruing jcS 
l>agc«, is publishe<i by The Commonwcalih lund 
and is one of the studies of the New York Acidcnv 
of Medicine Committee on Medicine and the Chjej- 
ing Order. It prt'scnlsin historical iwrsfHClivra com- 
prehensive summar>' of the complex and expar-dir? 
Held of govern ment mcilical services, federal, state, 
and local. It should be of interest to those who like to 
discuss the subject of state medicine which i* such a 
popular pastime at medical meetings nowaday be- 
ctiuse it contains a great wealth of factual material 
Waring on this subject. Trom this book one gels the 
impression that the establishment of the dxtriae 
of government re»j)onsibility for medical care is a JjU 
accompli; that all that is left is a matter of ir<thoi.ls 
and mechanics of organization. C. T. Oisw 

•SlcSK-^L Scivirxi »T Gnnt"rwTVT; Stiii *>n> ftstiu 

tSy Ikmlurl J M»fB, J'h IJ N'nr SVS' The CotaE»o<i«il>b fuw. 
•oaS 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

W. Edward Galub, Toronto, President 
Irvin Abell, Louisville, President-Elect 

Committee on Arrangements 

Thomas E. Jones, Chairman; John W. Holloway, Secretary 


PRELIMINARY PROGRAM FOR THE 1946 CLINICAL 
CONGRESS IN CLEVELAND— DECEMBER 16 TO 20 


U NDER the direction of the Board of 
Regents, plans are proceeding for the 
thirty-second annua! Clinical Congress, 
to be held in Cleveland, December i6 
to 20, with headquarters at the Cleveland Public 
Auditorium and at the Statler and Cleveland 
hotels. The Auditorium is an impressive, well de- 
signed building. Its Arena, Music Hall, Little 
Theater, Ballroom, and other large halls, provide 
Mceptional facilities, so that most of the activities 
of the Cong ress, except the clinical program, will 
be housed m it. 

The program of the Congress in general will be 
focused upon the many medical and surgical prob- 
lems connected with important postwar advances, 
including rehabilitation of veterans. 

CLINICAL PROGRAM 

The, surgeons of Cleveland have appointed an 
executive committee, with Dr. Thomas E. Jones 
chairman, and Dr. John W. Holloway as secre- 
The committee with the aid of a represent- 
ative in each hospital is now preparing a prelim- 
inary clinical program. This will consist of oper- 
ative and nonoperative clinics and demonstrations 
that will provide a comprehensive showing of 
their clinical activities in all departments of sur- 
Western Reserve University School of 
Medicine and the approved hospitals of Cleve- 
tand. Under the leadership of this committee, a 
varied program of interest to general surgeons and 
p surgical specialists is assured for the 1946 
t-ongress. 


GENERAL ASSEMBLY 


The Clinical Congress will open with a general 
assembly in the Alusic Hall of the Cleveland 


EXECUTIVE COMMITTEE 

Tuomas E. Joses Chairman Samuel O. Freulanoes. 
JO0N W. Hollow \v Secretary C Lee Graber 
Arthur H. Bat John E. Hannibal 

Abrau B. Bruner Carl H. Lenhart 

John F. Corrigan Oliver A. Wcber 

CLARr.NCL W. ENc.Lt.a Theodore A. Willis 


HOSPITALS AND REPRESENTATIVES 


City Hospital 
Cleveland Clinic 
Evangelical Deaconess 
Fairview Park Hospital 
Glenville Hospital 
Grace Hospital 
Huron Road Husniul 
lakeside Hospital 
Lakewood Hospital 
Lutheran Hospital 
Maternity Hospital 
Ml Sinai Hospital 
Polyclinic Hospital 
St. Alexis Hospital 
St. Ann’s Hospital 
SL John’s Hospital 
St. Luke's Hospital 
St. Vincent’s Chanty 
U. S. Marine Hospital 
Woman’s Hospital 
Veterans Hospit.al 


John Henry Lazeari 
Robert S. Dinsuore 
Oliver A. Weber 
W. E. Smith 
Jacob E. Tuckerilin 
L. J. Sternicki 
Henry W. Brown 
Frederick R. Mautz 
C. Lee Graber 
Frank S. Gibson 
Donald Faulkner 
Rudolph Reich 
Henry Schlink 
John F. Corrigan 
E. P. Monaghan 
Farrell T. Gallagher 
Donald Glover 
Oliver A. Weber 
Mark E. Meyers 
Ernest Cox 

Dr. Partington Chief Surgeon 


Public Auditorium at 10:00 o’clock on Monday 
morning. Dr. W. Edward Gallic, President of the 
College, will preside at this meeting which will be 
the opening session of the twenty-fifth annual 
Hospital Standardization Conference. Doctor 
Gallic will discuss the Hospital Standardization 
program of the College, especially as it affects the 
hospitals of Canada. Dr. Irvin Abell, Chairman 
of the Board of Regents, will then report on the 
progress of the 1946 Hospital Standardization 
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survey, final results of which, including the Ap- 
proved Lists of hospitals, cancer clinics, and ap- 
proved hospitals for graduate training in surgery, 
will be announced at the end of the year. . 

The remainder of the Monday morning session 
will be devoted to talks by medical and hospital 
authorities on advances in medicine and surgery 
as they affect the postwar hospital, with particular 
consideration of their relation to the Hospital 
Standardization program. 

rRESIDENTIAL MEETING 

The Presidential Meeting will be held on Mon- 
day evening in the Music Hall of the Auditorium. 
The ofBcers, regents, and honorarj’ guests will 
participate in the processional. Dr. W. Edward 
Gallic, President of the College, will preside. The 
address of welcome will be given by Dr. Thomas 
E. Jones, Chairman of the Executive Committee, 
foreign guests will be introduced, and Doctor 
Gallic will deliver the Presidential Address. An 
inaugural ceremony will be held for the incoming 
ofiicers: President, Dr. Irvin Abell of Louisville; 
First Vice-President, Dr. Leland S. McKittrick 
of Boston; Second Vice-President, Dr. F. Phinizy 
Calhoun of Atlanta. 

The first Martin Memorial Lecture will be a 
feature of the Presidential Meeting this year. Dr. 
Edward D. Churchill of Boston has accepted the 
invitation to give this lecture. The lectureship 
was established upon motion of the Board of 
Regents at its midyear meeting on April f, as a 
memorial to both Dr. Franklin H. Martin and 
Mrs. Martin. The founder of the College and of 
SuRGEnY, Gynecology and Obstetrics, was 
joined by his wife in making the College the bene- 
ficiary at their deaths of the Journal, together 
with its physical plant operated by the Surgicil 
Publishing Company of Chicago, of which they 
were the owners. Doctor Martin died in 193s and 
Mrs. Martin in 1945. 

The Martin Memorial Lecture, to be given an- 
nually during the Clinical Congress, and dealing 
with a scientific subject of the author's choosing, 
supplants the Annual Oration in Surgery. 

CONVOCATION 

The Convocation will be held on Friday eve- 
ning. It will open with a processional of officers, 
regents, governors, and initiates. The President, 
Dr. Irvin Abell, will preside, confer the honorary 
fellowships, and present the candidates for fel- 
lowship. 

An Assembly of Initiates will be held at loyo 
on Friday morning in order to instruct them in 
the Convocation procedure and other matters. 


On this occasion the initiates will sign the fellow- 
ship roll. 

^^'eral hundred surgeons who have been re- 
ceived into fellowship in absentia during the war 
years in which no Convocation was held, will be 
added to the number of initiates for the current 
year who will be present to participate in the 
initiation ceremonies. The Convocation and in 
fact the meetings throughout the Congress will be 
occasions for reunion ^Yith many Fellows who 
have recently returned from service with the mili- 
tary forces, 

SCIE.NTmc SESSIONS 


General 5)»rgery 


Eminent surgeons and specialists, recognized as 
authorities in their fields, will address the scieu- 
tific sessions, to be held on Tuesday, Wednesday, 
and Thursday evenings. These will be conducted 
as symposia, and the subjects for the three nights 
will be as follows; Tuesday, “Care of the Patient 
Before and After Operatiorv”; Wednesday, “Ven- 
ous Thrombosis and Prevention of Pulmonary 
Embolism"; and Thursday, “Antibiotic and 
Chemotherapeutic Agents in Surgery." The an- 
nual Fracture Oration will be included in the 
Wednesday evening program. 

Two major panel discussions will be held every 
afternoon Mcept Tliursday when the first panel 
will be omillcd because of the annual meeting of 
the Fellows. 

A symposium on fractures and other traumas 
will be held on Tuesday afternoon, and a sym- 
posium on cancer on Wednesday. 

Concurrent panel discussions arc also planned 
on Friday afternoon for each of the following 
specialties: plastic surgciy, thoracic surgerj', 
urology, neurological surgery, orthopedics, and 
obstetrics. Outlines of the programs are pub- 
lished in succeeding p.ages. 


Ophthalmology and Otorhinolaryngology 
Ophthalmology panel discussions will be held 
Tuesday, Weilnesday, and Thursday mornings at 
1 1 wo o’clock on, respectively, “Retinal DeUc - 
ment,” “Glaucoma," and “Keratoplasty. 
Tue^ay evening at 8:00 o'clock there wi 
symposium on “Orbital Reconstruction Includ "o 
Prosthesis." On Thursdaj' evening a sjroposium 
is planned on “Recent Advances m . 

ogy," with presentation of the following su jec^^. 
“Surgical Applied Anatomy Eye Surge^,,; 
“Visual Field Defects Due to Head 
“The Management of Non-Magnelic Int 
Foreign Bodies"; and “The Treatment of Strabis 
mus in Children." 
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Otorhinolaryngology panel discussions will be 
held Tuesday, Wednesday, and Thursday morn- 
ings at I r :oo o’clock on, respectively, “Treatment 
ol Meniere’s Disease,” “Osteomyelitis ol the 
Skull,” and “Rehabilitation of the War Deafened.” 
On Tuesday evening at 8:oo o’clock there will be 
a symposium on “Treatment of Deafness” and on 
Thursday evening a symposium on “Surgery of 
the Nasal Accessory Sinuses.” 

Of interest to ophthalmologists, otorhinolaryn- 
gologists, and other surgeons will be a symposium 
to be held on Wednesday evening at 8:oo o’clock 
on “Plastic Surgery of tlie Head and Neck.” 

FORUMS ON FU.NDAMENTAL SURGICAL PROBLEMS 
The Forums on Fundamental Surgical Prob- 
lems will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings. Included in 
them will be brief reports of original clinical and 
experimental obscramtions relating to the broad 
aspects of surgery and the surgical specialties. No 
prepared discussions of the reports are planned, 
but questions and comments will be invited. 
Especially keen interest is c.xpected in these ses- 
sions this year because of the accumulation of the 
results of 5 years of work since the last Clinical 
Congress. Dr. Owen H. Wangensteen of Minne- 
apolis, chairman of the committee which is plan- 
ning the program, is working toward representa- 
twn of as many as .possible of the various univer- 
sity departments of surgery in this presentation 
of clinical and experimental research work. 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
IS one of the most beneficial results of these ses- 
sions which aje now considered to be an indis- 
pensable feature of every Clinical Congress. 

HOSPITAL CONFERENCE 

The opening General Assembly on Monday 
niorning in which both surgeons and hospital 
representatives will participate has been men- 
tioned previously. The afternoon conference on 
Monday will be concentrated upon current prob- 
lems and the outlook for the future in nursing 
service. 

Tuesday morning conference will be cen- 
tered upon discussion of management techniques 
as they affect standards of hospital service. The 
Tuesday afternoon session will consist of a panel 
I cussion of training and other personnel prob- 
ems in specific fields, such as dietary, laboratory, 
*'rey, pharmacy, ph3^ical and occupational thera- 
py. medical records, medical social service, and 
^loye relations in small hospitals. 

ihe Wednesday morning conference will have 


as its main theme the importance of assuring high 
standards of care to the community and patients 
through providing in the general hospital facilities 
for all types of illness. The subject will be dis- 
cussed from the standpoint of psychiatric, tuber- 
culous, cancer, chronically ill, and convalescent 
patients. The Wednesday afternoon meeting will 
be a panel discussion on the responsibility of the 
administrative staff in dealing W’ith common 
emergency procedures. 

The Thursday morning conference will revolve 
around the physical plant of the hospital and the 
importance of improvement and modernization 
in raising standards of care of the patient. New 
mechanical and technical developments will be 
presented. The afternoon conference will discuss 
the hospital as the health center of the commun- 
ity, with consideration of the effects of this con- 
cept upon hospital public relations and upon the 
progress of preventive medicine and public health. 

An evening conference will be held at 7:30 
o’clock on Tuesday, This will be devoted to dis- 
cussion of the responsibilities of trustees, and 
members of governing boards will be especially 
invited to attend and to participate. A conference 
will be held on Wednesday evening also. This will 
be a round table conference on responsibilities of 
hospital administrators, and the preparation 
which is necessary to enable them to cope success- 
fully with the wide range of administrative prob- 
lems. The discussion of these problems will inter- 
est all hospital personnel. 

' ANNUAL MEETING OF FELLOWS 

The annual meeting of the Governors and Fel- 
lows will be held on Thursday afternoon at 1:45. 
There will be election of officers and governors. 
The annual meeting affords the Fellows of the 
College an opportunity to hear reports of officials 
on the work of the organization, and to leam how. 
it has not only raised the professional and ethical 
standards of surgery, but has also promoted good 
hospitalization and general improvement in the 
practice of medicine in the United States and Can- 
ada. Each Fellow has a personal part in this work 
and may extend the influence of the College mate- 
rially in his local community. Hospital Standard- 
ization alone offers him unlimited opportunity to 
provide better medical care for his patients in the 
hospital in which he works through continuous 
progress in applying the principles of the Stand- 
ard which insure the best care of the patient. 

Every Fellow will want to attend this important 
meeting, at which reports will be presented on 
finaTirial affairs; Hospital Standardization; Grad- 
uate Training in Surgery; Medical Motion Pic- 
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tures; Publications; Public Relations; Library and 
Literary Research; the work of the state and pro- 
vincial credentials committees, committees on ap- 
plicants, and the Committee on Ilistorj’ Reviews; 
Sectional Sleetings, 1946; and the Department of 
Clinical Research, including cancer clinics, Medi- 
cal Sersdee in Industry, the Committee on Cancer, 
and the Committee on Fractures and other 
Traumas. Dr. Abell will report on administration 
of the College, staff changes, and retirements, and 
Dr. Arthur W. Allen, Vice-Chairman of the 
Board of Regents will discuss “Fellowships, 
Obligations and Opportunities.” 

STATE AND PR0\7NCIAL EXCCUTTVE, CREDENTIALS 
AND JUDICIARY CO^tMl■rrLES 
On Wednesday morning from to latoo 
o’clock, the State and Provincial Executive, 
Credentials, and Judiciary committees will meet 
to discuss their respective activities. 


• ADVANCE RECrSTRATIO.Y 
^ The hospitals of Cleveland afford accommoda- 
tions for a considerable number of rating sur- 
geons. However, in order to insure against over- 
crowding, attendance at the Congress will be lim- 
ited to the number that can be comfortably ac- 
commodated at the meetings and also by accom- 
modations in the hotels. It is therefore expected 
that surgeons who wish to attend the Congress 
will register in advance. 

Fellows of the College whose dues are paid to 
December jr, 1945, initiates of the classes of 194?, 
through 1946, and Fellows in military service will 
not be required to pay a registration fee for the 
Clinical Congress in Cleveland. Checks that have 
already been sent for the New York Congress are 
being returned. For endorsed junior candidates 
the fee is $5.00. Surgeons, not Fellows, who at- 
tend as invited guests of the College, will pay a 
registration fee of $10.00. 


XlEDlCAJ. MOTJON TICTURES 


CLEVELAND JIOTELS AND THEIR RATES 


The latest available films showing surgical pro- 
cedures and related subjects will be shown in the 
medical motion picture e.rhibits which will be held 
daily in the Little Theatre. Tliesc are a much 
appreciated feature of the Clinical Congress. 
Despite the decrease in production of such films 
during the war period, a surprising number of new 
pictures on varied subjects are being reccivctl by 
the American College of Surgeons for review. 

Both sound and silent, standard and color films 
will be shown, all of which have been approved 
by the Committee on Medical Motion Ficturcs. 

TEaiNICAL AND SCIENTIFIC EXmiUTION 

The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, Will be held in 
the Cleveland Public Auditorium. I..eading manu- 
facturers of surgical instruments, x-ray apparatus, 
sterilizers, operating room lights, ligatures, dress- 
ings, hospital apparatus and supplies of all kinds, 
pharmaceuticals, and publishers of medical books 
will be represented in the exhibition. The tech- 
nical exhibits will demonstrate many of the newer 
features learned from our e.xperience in the war- 
Surgeons and hospital people will have oppor- 
tunities to inspect the latest products of indus- 
tries which help to improve their service. 


Although the hotel situation in Cleveland stems 
more favorable than in many other dties, it is 
nevertheless essential to make reservations as far 
in advance as possible. Following is a list of the 
principal holds; 


Th« Xlcazar.SurreyandDerbyshireRoads 
llolei .VtlcfloA, K. tslhSt.& Chester Ave. 
IfotelAudilonum, L. 6th& St. Clair Ave. 
Betmont Hotel, Kuclid Ave. at 40th St. 
Hotel Belton Square, Carnegie at E. 89th 
Si 


Carter Hotel, rota Prospect Ave. ..... . 

Hotel Cleveland, Public Sq. 8- Superior 

Ave 
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CLINICAL CONGRESS PROGRAM IN BRIEF 

Unless oniERmsE designated, the meeting rooms listed are in the Cleveland Audit 

ayo Hospital Conference, Club Room li 

r-io-SW Discussion, MuScIhll 

6-00 Vandyck Reunion Dinner 
7»o Sarpeal Film Exhibition (OnhthilmnU ■ 

Symposium, Ccncral SurRccy MusirU^n 

'To&SS'r'“^ 


Monday 

10-.OQ General Assembly tor Surgeons and Hospital Repre- 
sentatives, Music Hall 
f^o-j-.oo Panel Discussion, Music Hall 
3-00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
2-00 Hospital Conference, Ilallroom 
i:oo Surgical Film Kxhibition (General), Little Theatre 
3:30-5:00 Panel Discussion, hlusic Hall 
8.00 Presidential Meeting, Music Hall 


Tutsday 

^100 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
10-00 Hospital Conference, Ilallroom 
9:30 Surgical Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), Little Theatre 
9-.30-i3:oo Forum on Fundamental Surgical Problems, 
Music Hall 

1000 Surgical Film Exhibition (General), Little Theatre 
ii:t50 Panel Discussions 

Ophthalmology, South Hall A 
Otorhinolarwgology, South Hall H 
i:ao-A;oo Panel Discussion, Music Hall 
*■00 Clinics, Demonstrations and Clinical Group Con- 
ferences. Selected local hospitals 
* 00 Hospital Conference, Club Room R 
*:oo Symposium on Fractures and Other Traumas, Ball- 
toom 

J:oo Surgical Film Exhibition (General), Little Theatre 
3*3^5:00 Panel Discussion, Music Hall 
710a Surgical Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), Little Theatre 
7130 Hospital Conference— Trustees, Ballroom, Hotel 
Statler 

800 Symposium, General Surgery, Music Hall 
8 00 Symposium, Ophthalmology, South Hall A 
8:00 Symposium, Otorhinolaryngology, South Hall B 

Wednesday 

8 00 Meeting of Cancer Committee, Tavern Room, Hotel 
Statler 

O'oo Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
9'-3® Hospital Conference, Ballroom 
9'30 Surgical Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), Little Theatre 
9:3'3"i2-x>o Forum on Fundamental Surgical Probkms, 
Music Hall 

10 00^ Surgical Film Exhibition (General), Little Theatre 
Slate and Provinciof Cwmillees: 

9-3® Judiciary Committees 
o'-oo Executive Committees 
'0:3® Credentials Committees and 
_ Committees on Applicants 
I Mo Panel Discussions 

Ophthalmology, South Hall A 
Otorhinolaryngology, South Hall B 
*:oo Meeting of Board of Governors, Lattice Room, 
Hotel Statler 

Panel Discussion, Music Hall 
*-®o Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
*;oo Symposium oi\ Cancer, Ballroom 

Surgical Film Exhibition (General), Little Theatre 


T/iarsday 

q-00 Clinic, DemonsUalions and Clinint n 

tarenra, Stlcclcd local ho, ‘''“"P Con- 
n-jn Ilosptal Conltrence, Ballroom 

Surgical rr„h,,„, 

ro:oo Surgical Film Exhibition (Genc^Tr r- . ' 

1 1 Panel Discussions Lttle Theatre 

Ophthalmology, South Hall A 
Otorhinolaryngology, South Haji t, 

1:36 Adioumed Meeting, Gos'croor* v . 

1 :45 Annual hfeeting, Fellows, Afusi'f.‘tl“M^ ^L/| 

»:oo Clinics, Demonstrations tnd ri- • I 
fercnce^ Selected local hwBiS?''^^ 

2 00 Hospital Conference, Ballf»£‘“^ 
y:e>o Panel Discussion— Graduate j • 


'"“'Vpluir™ '"““P Con. 


Club Room B 

3:30-5:00 Panel Discussion, MusImj „ 

3:30 Surgical Film Exhibition f ^ ^ 

Natoal^and Rogional Frar.^'^jlUWo^^ 

4:00 Committee on the Library 
7.00 Surgical Film Exhibition ((Vi,. , 

Thinolaiyngology), Little 'Kirr^olory j r. 
8x50 Symposium, General Surgery 
8:00 Symposium, Ophthalmology Rail 
R;oo Sympotium, OlorhinolaTyng{)W^*^liill \ 

Pr«», ^'^‘ilalll, 
g:oo Clinics, Demonstrations ajja r-, . 

ferences. Selected local , . 

> Con- 


loiaryngoiog/v, i-rnie Thtnv 
Forum on Fundamental ^ ^ 


Music Hall 




iox>o Surgical* Film ExMbition (Gensr»n ^°^i«ns, 

loyo Assembly of Initiates, Ballrooft,^JiUi 



i-.xo-jw Panel Discussion, SutEhr,, 
Music Hall d 


i^umcs, Demonsiraiions amj f> ^ 
ferences, Selected local hos*’^' n. 
2:«>-4X)o Panel Discussions ^ ^ ^oup Con- 
Obstetrics, South Hall A , 

Plastic SurgeO', Club RootTir 
Neurological Surgery, Club 
Thoracic Surgery, South Hjiiftt 
Urology, South Hall C ?. • 

Orthopedic Surgery, Club Jti^ 

2x0 Surgical Film Exhibition (Gec^i 

3;30-s»o Panel Discussion, Surgery^.s. _ 

tem. Music Hall < "V Theatre 

8:00 Convocation, Music Hall ^ ‘scuIarSl 
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EVENING SYMPOSIA 


. GENERAL SURGERY 

Tuesday, 8:oo p.m. ' 

Care of the Patient before and after Operation 

Fluid and Electrolyte Balance. Carl Mover, Eloise, Michipn. 

Nutritional Preparation o( the Substandard Risk Patient. Ricuard L. Varco, Minneapolis. 

Use of Blood and Blood Substitutes. Joim V. Stewart, Buffalo. 

Blood Transfusion Problems, with Spcdal Reference to the Rh Factor. Alexaatjer S. ^YIE^•£I, 
Brooklyn. 

Safe Conduct of the Patient Through Operation. Owen II. Wangensteen, Minneapolis. 

Wednesday, S:oo p.m. 

Venous Thrombosis and Prerention of Pulmonary Embolism 
Interruption of Deep Veins. Artucr \V. .Allen, Boston. 

Sympathetic Nerve Block. Alto.n Ociisner, New Orleans. 

Anticoagulants. D. \V. Gordon ilURRAV, Toronto. 

Fracture Oration 

Modem Methods in the Treatment o! Fractures Edwin \V. Rverson, Chicago. 

Thursday, S:oo p.m. 

Antibiotic cud C/iemot/i«rijp<utie Agents in Surgery 

Pathologic Phj'siology of Surgical Infections. John S. Lockwood, New Haven. 

Penicillin— Its Use in Surgery and Influence on Earlier Types of Chemotherapy. Wiuiam A. Awe* 
heier, Cincinnati. 

Streptomycin. Horton C. IlrNStiAW, Rochester. 

Correlation of the Use of Antibiotic and Chemotherapeutic Agents with General Principles of Surgery. 
CiiAiip Lvons, New Orleans. 


OI*HTHALMOLOGY 

Tuesday, S.ao p.m. 

Orbital Reconstruction Including Prosthesis 

Acrylic Prosthesis. A. D. Ruedehakk, Cleveland 

Basket Implant. Norsian L. CtiTtER, Wilmington. . 

Reconstruction of Orbital Floor Defects. Major Abtiior E. Sherman, Springfield, Missouri. 

Thursday, 8:Oo p.m. 

Recent Adiances in Ophthalmology 

Surgical Applied Anatomy in Eye Surgery. Meyer Wjener, Coronado. 

Visual Field Defects Associated with llcad Injuries. John S. McGavic, Fort Madison . „_„l 
T he Management of Non-Magnetic Intraocular Foreign Bodies. IIAE^■EY E. DiorpE, Pittso g • 
The Treatment of Strabismus in ChUdren. IMavnard C. Wheeler, New York. 


OTORHINOLARYNGOLOGY 


Tuesday, 8:oo p.m. 

Treatment of Deafness , , . 

The Management of the Chronic Suppurating Ear. James H. Maxwell, Ann Arbor. 
The Fenestration Operation. George E. Shaubaucu, Jr., Chicago. 

Use of Radium for Conductive Deafness. John E. Bordley, Baltimore. 


Thursday, 8:oo p.m. 


Surgery of the Nasal Accessory Sinuses . 

Indications for Surgery in the Light of the Use of Antibiotics. 
Intranasal Surgery. John J. Shea, Memphis. 

External Operations. 


Harry P. Scsenck, Philadelphia. 
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PLASTIC SURGERY OF THE HEAD AND NECK 

Wednesday 8 p.m. 

Cancellous Bone Grafts to the Jaw. Truman G. Blocker, Galveston. 

Repair of Nasal Defects with Free Composite Grafts of Skin and Cartilage from the Ear. James B. Brown, 
St. Louis. 

Studies in the Anatomy and the Repair of Cleft Palate. 

Preservation of Function Following Resections of Jaw Tumors. Louis T. Byars, St. Louis. 

PANEL DISCUSSIONS 
GENERAL SURGERY 
Monday^ 1:30-3:00 p.tn. 

Rehabilitation of the Surgical Patient and Early Ambulation. Leader, Howard Rusk, New York, 
Monday, 3:30-3:00 p.m. 

The Treatment of Cancer of the Large Bowel. Leader, Frederick A. Coller, Ann Arbor. 

Tuesday, 1:30-3:00 p.m. 

Thiouracil in Thyroid Disease. Leader, Frank Laiiey, Boston. 

Tuesday, 3:30-3:00 p.m. 

Recent Trends in the Management of Carcinoma of the Cervix. Leader, Joe Vincent Meigs, Boston. 

Wednesday, 1:30-3:00 p.m. 

Anesthesia. Leader, Henry K. Beecuer, Boston. 

Wednesday, 3:30-3:00 p.m. 

Frotein Metabolism in the Surgical Patient. Leader, Robert Elman, St. Louis. 

Thursday, 3:30-5:00 p.m. 

Spinal Cord Injuries. Leader, Howard C. Naffzicer, San Francisco. 

Friday, 1:30-3:00 p.m. 

Surgery of the Stomach. Leader, Roscoe R. Graham, Toronto. 

Friday, 3:30-5:00 p.m. 

Surgery of the Vascular System. Leader, Daniel C. Elkin, Atlanta, Georgia. 

SURGICAL SPECIALTIES 

Friday, 2:00-5:00 p.m. 

Orthopedic Surgery Panel. (Subject to be announced.) Leader, Carl E. Badgley, Ann Arbor. 

Urology Panel. (Subject to be announced.) Leader, Herman L. Kretschmer, Chicago. 

Plastic Surgery Panel. (Subject to be announced.) Leader, Robert H. Ivy, Philadelphia. 

Neurological Surgery Panel. (Subject to be announced.) Leader, Francis C. Grant, Philadelphia. 
Obstetrics Panel. (Subject to be announced.) 

Thoracic Surgery Panel. (Subject to be announced.) Leader, Richard H. Sweet, Boston. 

Ophthalmology 

Panel discussions in the field of Ophthalmology are planned for Tuesday, Wednesday, and Thursday 
mornings at ii;oo o’clock, on the following subjects: Retinal Detachment; Glaucoma; Keratoplasty. 

OxORinNOLARYNCOLOGY 

Fanel discussions on subjects in the field of Otorhinolaryi^Iogy are planned for Tuesday, Wednesday 
and Thursday mornings at 11:00 o’clock on the following subjects, respectively: The Treatment of 
Meniere’s Disease; Osteomyelitis of the Skull; Rehabilitation of the War Deafened. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


SYMPOSIUM ON FRACTURES AND O'FHER TRAUMAS 


AT j:oo o’clock on Tuesday afternoon there will 
be held a symposium on Fractures and Other 
Traumas under the direction of Robert II. 
Kennedy of New York. This symposium will be de- 
voted to a number of brief presentations by spedalists 
in various fields concerning new or improved methods 
adopted during the war which are applicable to in- 
jury in civilian surgery. The aim is to give a rapid 
survey of worthwhile gains made during the war 
which may prove of lasting value in the field of 
trauma. 

Among the fifteen or twenty short papers which 
are planned are the following: 

Bone Grafts. George K. Carpenter, Nashville. 
Spinal Cord Injuries. David H. Poer, Atlanta. 


Injuries to the Rectum. Eduo.vd J. Croce, Wor- 
cester. 

Transportation of Fractures. William J. Stewait, 
Columbia. 

Replacement of Skin Defects. Jaues B. Browx, 
St. Louis. 

Fractures of the Carpal Scaphoid. Mather Cizve- 
LAND, New York. 

Amputations. Rufus H. Aldredge, New Orleans. 

Training of Amputees, Henry H. Kessler, Newark. 

Rehabilitation. Col. A. Witiuit Reggio, Wash- 
ington. 

Compound Fractures Treated with Penicillin and 
Delayed Primary Closure. Oscar P. Haiitto'', 
Jr., St. Louis 


SYMPOSIUM 

A symposium on cancer is planned for Wednesday 
afternoon. The Cancer Committee of the College 
has done outstanding work in furthering the develop- 
ment of cancer clinics in hospitals and providing for 
the registration of cured cases of malignant disease 
in the cancer archives. The chairman of this com- 


ON CANCER 

mittec will give a brief review of these activities 
the College in opening the symposium. 

Other subjects of practical interest are under «n* 
sideraiion for inclusion in the program, whicn ij 
being planned to interest surgeons, pathologists, ana 
radiologists. 
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COLLECTIVE REVIEW 


The Treatment of Hyperthyroidism with Thiouradl, with Particular Reference to Toxic Reactions. 
Edson F. Fowler, M.D., M.S., Chicago, Illinois 313 


ABSTRACTS OF CURRENT LITERATURE 


SURGERY OF THE HEAD AND NECK 
lye 


Kirby, D.B.: Surgical Treatment of Strabismus. . . 323 
Atkikson, W. S.: Comeal Section with Long Bevel 
and Conjunctival Flap for Cataract Extrac- 
tion. Preliminary Report 323 

Laval, J.s Vogt-Koyana^ Syndrome 324 

Ear 

TuUARKtN, A.: A Contribution to the Theory of the 

Mechamsm of the Auditory Apparatus 324 

Lierle, D. M., and Reger, S. N.: Correlations Be- 
tween Bone and Air Conduction Acui^ Meas- 
urements Over Wide Frequency in Different 

Types of Hearing Impairment 325 

Leufert, J,: Tympanosympathectomy; A Surgical 
Technique lor the ReUef of Tinnitus Aurium. . . 325 
SWEMOJI, J. T., Hess, W. R., KEAFcmii:, J., Jos. 
stiYN, E. H., and Others: Otitis Externa; 
Clinical Observations and Microbiological Flora 326 

Each, W. \V.: Secretory Otitis Media 326 

Johnston, C. M.: The Treatment of Chronic OUtis 

Media 326 

BANnAit, T. M.: The Treatment of Chronic Otitis 

Media 326 

Operative Treatment of Chronic 

Otitis Media 326 

Thoenell, W. C., and Williams, H. L.; Apical 
Petrositis; Medical and Surgical Blanagement 
>n Cases with and without Complicating Menin- 
ptis 

Nose and Sinuses 

'VsiGHi, R. w. and Boyd. H. M. E.: Atrohema- 
toma of the Sinuses 327 

Mouth 

SiENSTROii, R. W., and Waldron, C. W.: Transi- 
tional Cell Carcinoma 328 


Keck 

uf Hyperthyroidism with Thiouradl, 
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^°“«cUye Review. Edson F. Fow-ler, M.D., 
ALS., Chicago, Illinois 


Becucaard, P.: Tendency to Hemorrhage in Thy- 


rotoxicosis 328 

Lederer, J.i Particular Aspects of Osseous Growth 
and Caldum Metabolism in a Case of Exoph- 
thalmic Goiter in a Child of 6 Years 328 

Swann, C. C.: Deep Infections of the Neck with 

Particular Reference to the Role of Dental Foci 328 
Lederer, F. L., and Howard, J. C.: Wartime 

Laryngeal Injuries 329 

Cutler, M.: Cancer of the Larynx; s Year Results 

of Concentration Radiotherapy 330 

Darcent, M.. and Papjllon, j.: Motor Distur- 
bances Following Excision of the Lymph Glands 
of the Neck. How May We Avoid Them? 330 


SURGERY OF THE NERVOUS SYSTEM 
Brain and Its Coverings; Cranial Nerves 


Falconer, M. A.: Surgical Problems in the Later 

Stages of Pentlraling Head Injuries 331 

Caemody, j. T. B. : The Repair of Cranial Defects 
with Special Reference to the Use of Cancellous 

Bone 332 

Wrjcht, R. D.: Concussion and Contusion 332 

Reichert, F. L.: The Surgical Treatment of Vas- 
cular Anomalies of the Premotor Area Producing 

Epilepsy 333 

SceuEUXR, A., and Morgan, F.: Cephalhematoma 

Deformans 333 

TscniASSNY, K.: The Site of the Facial Nerve Lesion 

in Cases of Ramsay Hunt's Syndrome 333 

Fincher, E. F.: Craniotomy and Total Dissection 
as a Method in the Treatment of Abscess of the 
Brain 334 

Sfnnal Cord and Its Coverings 
WmTC, J. C., and Peterson, T. II.: Lumbar Her- 
niations of Intervertebral Discs; Value of 

Surpcal Removal for Naval Personnel 335 

Friberc, S., and HiRsen, C.: On Late Results of 
Operative Treatment for Intervertebral Disc 

Prolapses in the Lumbar Region 336 

Livingston, W. K., and Newman, II. W.: Spinal 

Cord “Concussion” in War Wounds 336 
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Jamieson, R. A-: Progress after Perforated 
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Scott, 0. B., and Bronschwio, A.: Submucosal 
Lipomas of the Stomach; A Review of the Liter- 
ature and Report of a Case Associated u.iih 

Carcinoma 354 

Foisie, P. S.: Intestinal Obstruction following Ab- 
dominal Battle Wounds 355 

Kautz, F. G., Lisa, J. R., and Ksatt, E.: Congeni- 
tal Duodenal Obstruction. Report of 6 Cases 

and Review of the Literature 355 

Hicken, N. P., Snow, S., Coray, Q. B., and Jack- 
son, E.G.: Complete Duodenal Obstruction Id 

the Newborn 35® 

Mehn, W. 11., and Morrow, W. J.: Enterogenous 
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of Traumatic Appendicitis 357 
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Berk, J. E.: Carcinoma of the Colon and Reelum .33 
Rhodes, R. L.: Purlher ObserA’atioas upon Imper* 

forate Anus 

Foisie, P. S.: Closure of Colostomies 3®« 

Liver, Gall Bladder, Pancreas, and Spleen 
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^ 

Madding, C. F., Lau-rence, K. B., and Ke.nnedv, 

P. A.-. War Wounds of the Liver • •» 

Castr£n,P.: On Subcutaneous Liver Ruptures and 
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Holt, J. F.: The Roentgen Diagnosis of Pancreauc 
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Roentgen Studies of the Spleen 


Miscellaneous 

Spalding, J. E.: Fowler’s Position.. 
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lated Kidneys Caused by the Transfusion of 
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PiCKERiLt, H. P., and Pickeriix, C. M.: Ectopia 

Veacae 376 

Mullekix, R. B.; Cystometry in the Study of Trau- 
matic Neurogenic Bladder 376 

WiLLTAMS, S.: Nongonococcal Urethritis in Austra- 
lian Troops Stationed in Borneo 377 

Melicow, M. M., and Ganem, E. J.; Cancerous and 

Precanccrous Lesions of the Penis 378 

Genital Organs 

Matii£,C.P.: Lymphosarcoma of the Testicle. . 379 
Pendergrass, E. P., Chamberlin, G. W., Seuian, 

J., and Horn, R. C., Jr.: The Management of 
hfalignant Tumors of the Testis 379 

Miscellaneous 

Jacobi, H. G.: Streptomycin in the Treatment of a 
Case of Persistent Urinary Infection 381 


OBSTETRICS 

Pregnancy and Its Complications 


ViBCitr, C.: Clinicostatistical Considerations Based 

on ij8 Cases of Extrauterine Pregnancy 370 

Redeil, G.t Parathyroprival Tetany and Preg- 
nancy 370 

WoLrr, J, R., and Limarei, L. R.: Blood Disorders 
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THE TREATMENT OF HYPERTHYROIDISM WITH 
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TO TOXIC REACTIONS 
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S EVERAL thousand j)atients witli hyper- 
thyroidism have now been treated with 
thiouracil, and over a thousand cases have 
already been reported in the current liter- 
ature. Hence, it now appears possible to attempt 
an evaluation of the incidence, types, and severity 
of the associated toxic reactions. Astwood (2) 
reported early on the possibility of permanent 
cures resulting from thiouracil therapy (i). As 
yet, insufficient time has elapsed since the institu- 
tion of this treatment to determine how often, 
and when, permanent cures may be expected. 
However, it will be of great value to know in what 
tJTie of patient a permanent cure can be antici- 
pated, particularly since, if a cure is expected, 
piany patients would prefer even prolonged med- 
ical management with thiouracil to surgery. It 
seems obvious that unless the incidence of toxic 
reactions to thiouracil is low and the incidence of 
permanent cure is high, thiouracil therapy is 
therapeutically and economically unsound except 
those patients who are poor operative risks 
following iodine therapy, or who refuse surgical 
treatment. 

TOXICITY OF THIOURACIL 

From assembled reports in the literature on the 
thiouracil treatment of thyrotoxicosis, it is noted 
that slightly over 13.77 P^r cent of the 1,573 r®' 
ported cases have shown some type of toxic reac- 
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tion. Of these toxic manifestations, 7 reported 
cases (an incidence of 0.57 per cent) have proved 
fatal. Two other fatalities due to thiouracil have 
been quoted by Vorhaus and Rothendler, but 
have not been included in this 6gure; and Curtis 
has observed another fatality. Of the nonfatal 
reactions, the majority were so mild or so transi- 
tory that it was found unnecessary to discontinue 
medication, yet in other instances it was only the 
frequent and close scrutiny of the attending 
physician which forestalled a fatal termination. 

Of all the reactions reported, agranulocytosis, 
though not a common complication (0.78%), is 
by far the most important, since it has been re- 
sponsible for all of the fatalities due to thiouracil 
which thus far have been reported. A study of 
these cases reveals that a majority of the patients 
received an initial dose of at least i gm. of thi- 
ouracil per day, although in most cases this dosage 
was later reduced. The reactions may occur at 
any time during therapy, thus emphasizing the 
necessity of keeping the patient under close scru- 
tiny at all times. There is no way of predicting 
what type of patient might sustain reactions, e.t- 
cept that the incidence of agranulocytosis is some- 
what higher among patients who have had a 
second course of the drug after its discontinuance 
for a time. 

Agramilocytosh. There appear to be two pos- 
sible basic explanations for the granulocytopenia 
or agranulocytosis that is provoked by thiouracil. 
It might be explained as the result of the depres- 
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sion of the bone marrow upon a purely toxic 
chemical basis or upon the basis of some allergic 
response to thiouracil. The theory of suppression 
of the production of granulocytes on a toxic basis 
is lent support by the studies of WilKams, Kay, 
and Jandorf, who were able to demonstrate that 
the bone marrow contains the largest proportion 
of the thiouracil of any body tissue or organ. 
These workers were also able to demonstrate that 
the blood cells contain about seven times as much 
thiouracil as the blood plasma, and that while the 
erythrocytes, because of their greater number, 
contained twice the amount present in the leuco- 
cytes, the average amount of drug per cell was 
much greater in the leucocytes. The fact that the 
majority of cases of agranulocytosis have devel- 
oped in those individuals on a relatively high 
dosage of thiouracil, i.e., over Soo mgm. per day, 
also supports this view. The observation that 
patients on large doses of thiouracil who develop 
leucopenia usually recover a normal count when 
the dosage level is reduced, leads one to a similar 
conclusion. Some patients have developed agran- 
ulocytosis during uninterrupted thiouracil ther- 
apy, and this would argue against the probability 
that sensitisation on an allergic basis was the 
underlying mechanism. 

Against the toxic point of view, and in favor of 
the allergic explanation may be cited the following 
facts: many cases of serious granulocytopenia 
have been noted in persons receiving as little as 
0.2 gm. of thiouracil per day. Moreover, the ma- 
jority of granulocytopenic reactions have occurred 
in patients who have had one or more previous 
courses of thiouracil therapy and who might thus 
be said to have been sensitized to the drug. 
Himsworth believes that a special sensitivity to 
the drug is present in many persons and that in 
these cases the failure of ill effects to appear after 
the first ^rtnight suggests either that the sensi- 
tive subjects are few in number and are eliminated 
by early detection, or that desensitization is ef- 
fected by continued treatment (4). Tlie author’s 
analysis of cases reported agrees with Hims- 
worth’s conclusion that those persons who ex- 
hibit the allergic type of response develop the 
more serious reactions. 

The significance of the development of granulo- 
Q’topenia (from causes other than thiouracil) can 
be fully appreciated by quoting Plum: 

“The prognosis is extremely bad. Most rf tbe Imrly 
large colfection of cases ^ow a mortality amounting to 70 
to po per cent. In patients, the white cell count was less 
than 1,000; of these patients, 47 died (90 per cent)- In *0 
cases, the white cell count was between r,ooo and 2,000; is 
of the patients died (75 per cent). In nine patients, the 
while cell count was o\-er 2,000 and five,of,lnem <hed (56 


per cent). (It might be noted that this was in the days 
before Mine of the present day supportive forms of therapy 
were utilized.) In fatal cases, the disease lakes a \ery rapid 
course, lasting usually about one week, but often only ale* 
days. The subjective complaints, the overpowering leak- 
ness, sore throat, dyspnea and anxiety usually incesM 
during the course of the illness. Though confusion is not 
uncommon, most of the patients remain ludd till a fea 
hours before death. The conditions grow worse from day 
to day, the necrotic lesions in the mouth and thrwt ia- 
crease and the swelling of the cervical glands gets more 
pronounced, often associated with coinddent edema in the 
surrounding tissues. The temprature remains at a le%el of 
about 104. Most of the fatal cases leave no time for the 
appearance of complications other than pneumonia.” 


It should be mentioned that patients with 
hyperthyroidism per se frequently have suh- 
norma! leucocyte counts, but from the standpoint 
of safety during thiouracil therapy, any low counts 
should bo considered a texic leaclion until piovei 
otherwise. Hyperthyroidism presents a diarac- 
teristic increase in the number of lymphocj-tes 
(26), which should not be confused with the reb- 
live increase produced by a depression in the pt^ 
duction of granulocytes. Neutropenia, when it 
occurs, appears suddenly in patients whose pr^ 
vious blood counts have been normal both in 
respect to total white cells and total neutrophils. 
This observation agrees with that of Bartells and 
has been true likewise in our series of cases. 
Himsworth also suggests that the appearance of a 
leucopenia or neutropenia may be foreshadowM 
by the appearance of many young neutrophils in 
the peripheral blood. 

Rubenstein reported one case of nonfatal agran- 
ulocytosis in a patient suffering from carcinoma of 
the thyroid with metastases, treated with thi- 
ouracil. A very detailed study of the bone marrew 
was made at the time therapy was discontinue 
and during the period of recov'cry, which reveal 
a considerable decrease in the total myeloici coun 
and an arrest of maturation of the myeloid 
In a study of the course of recovery of the wne 
marrow, Mter discontinuance of thiouracil tn 
apy, Rubinstein reported that the ° 

normal of the bone marrow changes precedes 
of the peripheral blood. In serial bone ma 
aspirations, he found a gradual increaK ol 
number of myeloid cells coinadeat P, 

gressive shift to the right. At the same 
peripheral blood counts showed an 
curv-e, though lagging behind the recove^^ 
bone marrow. The cell distribution witlun the 
myeloid series of the bone marrow and 
count readied almost normal values a 
days after the drug was discontinued, 
this time there was still a considerable le pc 
in the peripheral blood {65). 
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Peripheral blood studies in agranulocytosis due 
to thiouracil may be summarized as follows: 
there is no evidence that thiouracil therapy pro- 
duces a steady depression of the leucocytes in the 
peripheral blood; rather, neutropenia is a sudden 
and unexpected occurrence, though possibly the 
appearance of many young neutrophils in the 
peripheral blood may give some warning of the 
possible onset of leucopenia (59). The first warn- 
ing of agranulocytosis is the reduction of circu- 
lating granulocytes below 50 per cent; often the 
granulocytes may show toxic changes (32); a 
relative increase of monocytes at the time of the 
lowest white counts is regarded by many as a 
favorable prognostic sign (16, 64). Rubinstein’s 
statement that the peripheral blood during re- 
covery lags behind the recovery of the bone 
marrow, and is characterized by a gradual increase 
in the numbers of leucocytes, has already been 
mentioned; Plum, in his monograph on agranu- 
locytosis in general, states that those granulocytes 
which are present in the fatal cases are most often 
degenerated, with vacuolated cytoplasm, poorly 
staining granules and pyknotic nucleus. In the 
patients who recover or die after hematologic 
improvement, the granulocytes look quite dlfTer- 
enl, as they are largely young cells that may be 
designated as premyelocytes, myelocytes, meta- 
myelocytes, and staff nuclears. In most cases, 
the lymphocytes make up the greater part of the 
total white cells in the blood of agranulocytic 
patients. These cells usually look normal but 
sometimes they show signs of damage, the nuclei 
being pyknotic and the cytoplasm containing 
vacuoles. Some significance is to be attributed to 
the number of plasma cells, as the percentage may 
he slightly increased (59). 

Though the original workers in this field often 
employed dosages exceeding i gm. of thiouracil 
per day, there is reason to suppose that the use of 
smaller doses will tend to reduce the incidence of 
complications (83). Palmer holds that probably 
0.0 gm. of thiouracil is the optimum maximum 
^ily dose, though good results have been ob- 
tained with an initially high saturation without 
complications. Palmer has been able to treat with 
luccess, in all instances, a group of 50 patients 
'■without serious complications, for a period of i to 
10 months; however, the development of transient 
cucopenia in 9 cases necessitated the discontin- 
for a. period of 72 hours, an effect 
^’hich disappeared within 48 hours and which did 
pot reappear after treatment with thiouracil had 
been resumed. 

Williams and Clute advocate a similar plan and 
cvel of thiouradl dosage, as a means of reducing 


the incidence of toxic manifestations, and also 
because they feel that excessive amounts of thi- 
ouracil may increase the size of the goiter as well 
as accentuate the manifestations of malignant 
exophthalmos. These workers note also that of 
152 cases treated by them, the incidence of reac- 
tion was 23 per cent in the first 52 patients to 
whom large doses of the drug had been given, and 
only 4 per cent in the last 100 patients who had 
received relatively small doses. 

Granulocytopenia (2, 5, 15, 41) or agranulocy- 
tosis (84) may appear at any stage in the course 
of therapy regardless of the dosage employed, and 
for this reason it is of paramount importance that 
frequent white cell counts as well as differential 
counts be made, care being taken to search for 
the presence of toxic changes in the cells so that 
should any tendency toward granulocytopenia 
exist, it may be noted at the earliest possible mo- 
ment. If the leucocyte count should drop below 
4,000 thiouracil therapy should be discontinued, 
at least temporarily, even though no toxic changes 
in the cells are demonstrable; if the count does not 
return to normal within 48 hours, further therapy 
is probably dangerous. 

In the treatment of agranulocytosis, Goldsmith 
and his coworkers report that the prophylactic 
administration of crude liver intramuscularly is of 
value in prevention of the condition induced by 
the administration of either sulfonamides or 
thiourea. Daft and Sebrell, by similar studies, 
(also on rats) appear to have demonstrated that 
folic acid is the active agent in liver that is re- 
sponsible for its protective effect on the granulo- 
cytes or their precursors. Pentnucleotide (0.7 to 
1.4 gm. daily, intramuscularly) may be given 
(Williams and Clute). 

Vitamin C in 100 mgm. daily doses has been 
reported by Palmer to decrease the incidence of 
toxic manifestations. On the basis of their favor- 
able experiences with pentnucleotide, Williams 
and Clute have advocated the prophylactic ad- 
ministration of brewer’s yeast routinely to their 
patients in the hope of protecting them against 
agranulocytosis. 

Pyridoxine, vitamin B«, a pyridine compound 
essential to animal nutrition, has been employed 
by Cantor and Scott in the treatment of granulo- 
cytopenia, with recovery, though here again it is 
difficult to rule out the possibility of a spon- 
taneous remission. 

Once the presence of agranulocytosis has been 
established several measures have been generally 
employed to prevent, if possible, the onset of 
seconckty infections which may cause death be- 
cause of the absence of granulocytes to destroy or 
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Table I— INCIDENCF. AND TYPES OF THIODRACIL REACTIONS— Continued 



localize the invading organisms before the bone with granulocytopenia, a fact which wouW sug- 
niarrow has an opportunity to recover. Whole gest that it is another manifestation m a toxic dc- 
blood should be administered to provide leuco- pression of the bone marrow which has also ad- 
cytes to take over the function of the absent cells versely affected the megakaryocytes which are 
the patient. One should also utilize the bac- supposedly responsible for the adequate produc- 
teriostatic and bacteriocidal effect of penicillin, tion of blood platelets. Joll has reported the 
given in large doses. Penicillin can certainly be development of a case of purpura after 6 months 
given with safety since, according to Kolmer, of therapy, which necessitated the discontinuance 
there have thus far been no fatalities due to the of medication, though the development of agran- 
administration of thi s antibiotic even in cases of ulocytopenia was not mentioned. Dunlop has 
agranulocytosis, and hence its use is warranted presented a patient whose white blood count 
when indicated. How’ever, should the bone mar- dropped to 2,000 (granulocyte count, .33 per cent) 
row fail to recover its proliferative powers rapidly, while on a dosage of 0.6 gm. of thiouraal per day. 
even penicillin is powerless to prevent fatal sec- Four days after cessation of thiouracil the white 
ondary infection. cell count had returned to 4,100 and the difler- 

Sulfonamides have been employed (i) with the ential count to normal. Administration of thi- 
Purpose of producing bacteriostasis even though ouracil was resumed, but a quarter of an hour 
Diany cases of granulocytopenia or agranulory- after the first dose of 0.0 gm. had been given, a 
tosis have been recorded as a result of sulfona- violent sensitivity reaction resulted. There was 
tnide therapy severe headache and pain in the muscles, vomit- 

^ Pitrpura. This complication is rare; only about ing, swelling of the lips, face and ankles, a rise of 
6 such cases have been reported to date. In most temperature to 101, tachycardia, and a purpunc 
instances this complication has been associated eruption in the bend of the elbow when the blood 
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pressure was taken. The reaction took place at 
6 p.m., the patient remaining ill during the night 
and recovering the next day. Recovery was com- 
plete in 24 hours. It is interesting to note that the 
platelet count remained normal during the reac- 
tion, whereas the white count fell to 1,880, though 
returned to 4,roo in 2 days. In view of the ab- 
sence of a thrombocytopenia in the cases cited, it 
may be argued that the purpuric manifestations 
noted should be explained on some other basis 
than a deficiency in platelets. Flint and Evans 
have reported one case in which a definite throm- 
bocytopenia was noted. 

Dermatitis is the most common evidence of sen- 
sitivity to thiouracil; it occurs in about 4.5 per 
cent of the cases. Dermatitis is meant to include 
those cases in whicli either a rash or sev'ere pm- 
situs developed- Dermatitis in itsdi is ol little 
rignificance, hut the occasional association of this 
manifestation with other more serious reactions 
such as chills, fever, and occasional arthralgia and 
granulocytopenia, warrants careful observation of 
these patients. For example, Pashkis, ct al (58) 
have reported fever, chills, and joint pain in 2 of 3 
patients having a maculopapular rash. 

Priiriitts. In our series tliere were 7 instances of 
pruritus which lasted from 7 to 10 days, though 
without any other associated toxic manifestation; 
cessation of therapy was therefore unnecessary. 
It is probable that pruritus is a skin manifestation 
of an allergic response to thiouracil. It represents 
less than 25 pec cent of all the toxic skin signs and 
is perhaps the least significant of all the toxic skin 
signs, which in turn are the least significant of all 
reactions. 

Urticaria is not so common as dermatitis; it 
occurs in 0.4 per cent of patients treated with 
thiouracil (16, 63). 

Freer. A febrile reaction is encountered in 
about 2.6 per cent of patients treated with thi- 
ouiacil. It does not appear, however, as an iso- 
lated manifestation, since it is associated with 
dermatitis in 50 per cent of the cases, and with 
granulocytopenia in about 10 per cent of the 
cases. The patient frequently has a chill with the 
fever; usually the temperature is about 102 or 
103'’ F., and there is often an associated headache, 
general malaise, and tachycardia. However, the 
fever rapidly disappears when thiouracil medica- 
tion is discontinued. In al least 4 instances fever 
has been associated with jaundice (26, 36, 58). 
Rarely, as in Sloan and Shorr’s case, jaundice 
may occur without fever. 

The observ'ation of Pashkis and his associates 
(58) in a patient with a urine urobilinogen of 
I :ioo, a serum bilirubin of 2.5 mgm. per cent, and 


a dye retention of 60 per cent, indicates that the 
liver damage may be the basis of the jaundice. 
That thiouracil may produce liver damage is fur- 
ther substantiated by Sloan and Shorr, and Gar- 
gill and Lesses. However, McGavack and his 
associates, in a series of 9 patients, were unable to 
demonstrate eWdence of liver damage either by 
means of hippuric acid exaction, glucose toler- 
ance curves, icteric index, cephalin flocculations, 
or Van den Bergh reactions. It is, of course, rreO 
knowm that on certain occasions a great deal of 
liver damage may be present before liver function 
tests will be positive. 

Edema. Edema of the extremities or of the eye- 
lids is a frequent complication of thiouracil ther- 
apy, and it occurs in about 16 per cent of cases. 
There appear to be at least two explanations for 
this condition. One explaiution is that this 
edema is actually due to myxedena. resulting from 
complete suppression of thyro.xine fonnation by 
thiouracil. Dunlop and Davidson have also noted 
the frequent occurrence of edema during treat- 
ment, and have been able to show that this edema 
is unassociated with cardiac faUure or signs of 
renal damage, and that it disappears even though 
treatment is continued. That myxedema is the 
expbnalion for some of these cases of edema is 
further borne out by the fact that edema » usu- 
ally not an early complication but rather one 
which develops after the patient has been on 
therapy for a month or more. 

It is probable that low blood proteins as a cause 
of edema may be excluded since JIcGavack, in 9 
cases under thiouracil treatment, has observ’eil no 
constant effect on the blood proteins due to 


treatment. , 

A second possible explanation of edema may b 
in changes in the plasma cliloride level or 
dioxide combining power. Although low bl^ 
chlorides have been reported (79), such a finoing 


by no means constant. . , , . 

Sii-elltiig 0/ the salivary glands. Painful sweltmg 
: the salivary glands and lympbadenopatny 
ien reported in several series as a coinplication 
■ thiouracil medication. Gargill and . , 

ive reported one case of splenomegaly wwcd 

ley have attributed to thiouracil sec^iti^ y- 
ajority of these complications have 
• subside within a few weeks even th^K 

continued. Presumably these reactions aje 
anifestations of a genera! 
liouracil. displayed by the reU^loendotbe^ 
-stem. It is likely that n™- 

r the glandular swelling, as m _ /ij). 

ladenopatby produced by other medi 
an acute edema of the glandular o } P 
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structure, with an associated hyperplasia of the 
germinal centers in the latter instance, due to 
thiouracil stimulation. 

Arthralgia. Painful joints represent a fairly 
common complication; the condition occurs in 
about 0.70 per cent of patients treated with 
thiouracil. However, it must be borne in mind, as 
McCullough and his associates have emphasized, 
that periarthritis is a common complaint in hyper- 
thyroidism. It is not unusual to find arthralgia 
accompanied by fever and chills, or a rash. The 
arthritic manifestations mentioned are not unim- 
portant since, as Williams has stated, "except for 
fever, arthritis and leucopcnia, the complications 
(of thiouracil medication) have been observed to 
disappear with only a reduction in the size of the 
dose (78).” However, many of the cases of ar- 
thritis do tend to disappear without a reduction in 
the level of dosage. 

Nausea and vomiting. These complaints with an 
occasional diarrhea have been reported in about 
0.84 per cent of patients treated. In Raveno’s 
patients complaining of this complication, symp- 
toms did not develop until the second or third 
week of therapy. Overdosage may be a cause of 
nausea and vomiting, but the average daily dose 
in Raveno’s cases was only 0.6 gm. Because of 
absence of the more severe forms of reaction in 
association with these gastrointestinal symptoms, 
it has rarely been found necessary to discontinue 
medication, although at times a reduction in the 
dosage level has been made with prompt subsid- 
ence of the undesircd symptoms. 

Miscellaneous complications. To complete the 
list of untoward symptoms which are rarely en- 
countered, one must add those of hematuria and 
crystalluria, central nervous system irritation, 
and anemia. The occurrence of a mild form of 
pharyngitis (26) and conjunctivitis (37) have also 
been claimed by some to be a toxic sign though an 
ii}significant one. Palmer, in a series of 50 pa- 
tients treated with 0.6 gm. of thiouracil daily, 
observed hematuria and crystalluria in three in- 
stances. Palmer has advocated the administra- 
tion of alkalinizing substances in conjunction with 
tmouracil, and the adequate administration of 
huids. Under this regimen, she was able to con- 
tinue thiouracil medication which was followed 
oy the disappearance of hematuria and ciystal- 

Recently, Haines and Keating have reported 
What they believe to be evidence that thiouradl 
produce toxic disturbances in the central 
nervous system. In 2 cases these workers have 
Observed myoclonic contractions of v'arious 

usdes, particularly the facial muscles, in pa- 


tients receiving thiouracil treatment. These con- 
tractions were definite and persistent, and did not 
disappear until several days after thiouracil had 
been discontinued. That this reaction was actu- 
ally due to thiouracil is confirmed by the fact that 
similar evidences of central nervous system irrita- 
bility reappeared upon two subsequent attempts 
to readminister the drug. It should be men- 
tioned also that somnolence and mental con- 
fusion were evident as a result of the attempt to 
readminister thiouracil, hence further thiouracil 
treatment was discontinued. In one instance in 
our series, a patient complained of numbness and 
tightness of the fingers for several weeks while 
under thiouracil therapy, though in the absence 
of other subjective or objective findings. 

REmSSIONS OR CURES 

When originally introduced in the treatment of 
hyperthyroidism, thiouracil was used mainly in 
the preparation of patients for surgery. How- 
ever, the success of thiouracil in producing and 
maintaining a low level of thyroid activity on low 
maintenance doses, i.e., 100 to 200 mgm. daily, 
provoked the hope that hyperthyroidism might be 
abolished by purely medical means (2). Dunlop 
has stated that the basis for this hope is the fact 
that long continued hyperplasia may ultimately 
give way to atrophy of the thyroid gland and that 
if the patient can be tided over until this occurs, 
the state of thyrotoxicosis may be cured. Eaton 
has recorded remissions of 8 months' duration in 
4 patients and of months in an additional 3 
patients. Astwood (3) summarized his experience 
with sustained remissions by noting that when 
thiouracil therapy was maintained for 6 to 9 
months, prolonged remissions resulted; of ii such 
patients observed for longer than 3 months, 10 
have had no evidence of recurrent hyperthyroid- 
ism. All workers have observed that a second 
course of thiouracil is just as effective as the first 
when given to patients whose symptoms have re- 
curred after cessation of therapy. 

In our experience with patients treated at 
Illinois Research Hospital, only those patients 
who are mildly toxic may be ejected to obtain 
prolonged remission following discontinuation of 
medication, even though the drug has been given 
over a period of 6 to 9 months. The accompany- 
ing table demonstrates that our patients, whose 
basal metabolic rate was below plus 40 per cent 
prior to thiouracil therapy, have remained free of 
symptoms of hyperthyroidism for an appreciable 
period, whereas those patients whose basal meta- 
bolic rate was higher have in all instances suffered 
a relai^. 
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TABLE II. — THE RELATIONSHIP OF THYROID 
TOXICITY TO DURATION OF REMISSION FOL- 
LOWING CESSATION OF TIIIOURACIL THER- 
APY (personal experience) 



Tati p^tKBt wai tsiin pliccl on tbiouruil (o whi<h >Ke r«>pon<f«<i. but 
lubicquently baj * rdapM wltbln j moothi 
tTbs bMl taaubolie rtt« vtt • iis<l« mdin( «n^ loo bi$b vbtnrorn 
pared with tba patieai'i eltnieal coeditloa 

tTbii eatleal hail a batal m«uboIi< rate wbicb rat eot cemnenjuraie 
wlu aer hypertbyrei>b>in, due to the presence o! a bitairral pnevmo* 
Chorw for pulmonary (ulwrojIoiK 


The reports of tlie frequency of recurrence 
without extended thiouracil therapy suggests that 
only patients presenting mild or m^eratcly 
severe hyperthyroidism should be treated with 
thiouracil with the hope of medical cure in mind, 
whereas patients with more toxic hyperthyroidism 
should be treated with the idea of performing 
thyroidectomy as soon as the toxicity is elim- 
inated. Perhaps the administration of thiouracil 
to the point at which exhaustion of the thyroid 
occurs (mentioned by Dunlop) would result in 
more prolonged remissions or cure of patients 
with even the most toxic cases. However, the end 
result of such therapy might be the production of 
a Riedel's struma, which is claimed to be the 
result of prolonged thyroiditis. Williams (78) has 
already noted perithyroiditis in glands removed 
after thiouracil therapy. The extreme hyper- 
plasia of the thyroid produced by thiouracil, the 
tendency of the thyroid to produce adenomas and 
carcinoma in situ (ig), as well as reports that 
thiourea and allied substances arc carcinogenic (6) 
suggest that neoplasia might be a complication of 
prolonged thiouracil treatment, but so far no case 
of carcinoma due to thiouracil has been reported. 


It is still too early to state how extensively 
thiouracil management can be utilized to the ex- 
clusion of surgery. Williams and Gute would 
perform surgery on those patients with very hrge 
goiters, those who are unwilling or unable to 
appwr for the necessary frequent check-up exam- 
inations, and those who demonstrate undesirable 
reactions to thiouracil. The high percentage o! 
malignancy in unilateral (solitary) nodular noa- 
toxic goiters, as pointed out by Cole, Slaughter, 
and Rossiter, may be cited as a possible danger of 
leaving a thyroid nodule in ji/h permanently, il a 
permanent remission has been achieved by thi- 
ouradl in toxic nodular goiter. 

Thiouracil is especially indicated in patients 
who arc so toxic that operation following prepa- 
ration with iodine is unsafe; likewise the drug is 
strongly indicated in thyrocardiac patients. Pa- 
tients who are sensitive or refractory to iodine, as 
well as those who have concomitant tuberculosis, 
represent groups in whiclr thiouracil is pirticularh 
advantageous. Hyperthyroidism of a low or mod- 
erate severity, and recurrent hyperthyroidism 
following thyroidectomy may constitute india- 
tions for medical management with thiouracil to 
the exclusion of surgery, although additional time 
for folloiv up will be required to settle this point. 


SDMIURY 

In an effort to evaluate the dangers and ad- 
v-aniages of the use of thiouracil in hyperthyroid 
ism, a study has been made of i,S 73 “S® 
in the medical literature. The incidence of toxic 
reactions of all types is 13.77 
denccof serious toxic manifestations is not over 4 
per cent. The mortality rate in the reports re- 
viewed is 0.57 per cent, although this figure i 
diminishing somewhat due to the use of « 
massiw doses of thiouracil, and a more comp 
knowledge of the complications which may rtsu 
from its use. 

Occasionally, a sensitivity to thiouracil appears 
to have been created when the drug was is 
tinued and given again after a period . 

weeks. However, we have noted no such 
tivity in 8 patients to whom the drug was gi' 
second time. . , . rp. 

An estimation of the duration of renu 
suiting from thiouracil therapy 
made, although it would appear tha p . 
remissions or cure can be expected only m pa^enti 
having mild hyperthyroidism. . • „vere 

Surgical therapy seems indicted . 

hyperthyroidism, once it has . Sequent 
wntrolled by thiouracil, because . ^,11,35 

rapid recurrence of symptoms after t 
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been discontinued; surgery is still indicated in 
patients with large goiters, or goiters causing 
tracheal compression, as well as in toxic nodular 
goiters in which there is a question as to their 
possible malignancy. 

Thiouracil will be much superior to iodine in 
the treatment of thyrocardiac pa,tients. In pa- 
tients who are sensitive to iodine, or who have 
tuberculosis, thiouracil will be especially useful. 
However, in a small percentage of cases, sensitiv- 
ity to thiouracil will be so serious that iodine must 
of necessity be the drug for preopeialive prep- 
aration. 
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ABSTRACTS OF CURRENT LITERATURE 

SURGERY OF THE HEAD AND NECK 


EYE 

Kirby, D. B.: Surgical Treatment of Strabismus. 
Am. J. Ophth., 1946,' 29: 408. 

Early surgery for strabismus, especially before the 
school age of from 4 to 6 years, is indicated. The 
decision to operate is dependent upon the following 
conditions: the cycloplegic refraction; the effect of 
the correction of the ametropia; correspondence; 
fusion; rotation; monocular and binocular tests in 
the primary and cardinal direction of gaze; occlu- 
sion; correction of amblyopia; excursive exercise; 
development of normal correspondence; and fusion 
training. 

The surgical operations applicable to the correc- 
tion of strabismus ate as follows; 

Tenotomy may be freely applied to the lateral 
rectus, but only guardedly to the medial rectus; 
myotomy is suggested for the inferior oblique in 
some cases of overaction; myectomy for resection of 
the rectus muscles and for extreme spasms or over- 
action of the inferior oblique muscle; resection, ad- 
vancement or tucking for the recti and the inferior 
oblique muscles; recession or retroplacement for the 
recti and the oblique muscles. 

Recession or retroplacement of a medial rectus 
muscle should not exceed s mm., and of a lateral 
rectus muscle, 6 to 7 mm. 

For esotropia associated with convergence excess, 
early correction of the hyperopia may prevent the 
development of strabismus. Recession of one or 
both medial rectus muscles, or resection or ad- 
vancement of the lateral rectus is usually necessary 
m cases of long standing. 

For convergent strabismus associated with diver- 
gence insu/Iiciency and unilateral or bilateral abduc- 
tion paresis, resection of the lateral rectus in one or 
both eyes may be necessary. 

_ For divergent strabismus associated with di- 
vergence excess, recession or tenotomy of one or both 
lateral rectus muscles may be indicated. 

For divergent strabismus associated with con- 
vergence insufFicicncy (divergent strabismus greater 
tor near than for distance), convergence exercise, 
appropriate lenses, and tenotomy or recession of one 
or both lateral rectus muscles, may be required. 

I'ot vertical deviations (hypertropia and hypo- 
tropia), tenotomy, recession, resection, or advanec- 
rnent may be used. 

For spasm or overaction of the inferior oblique 
myotomy or myectomy at the origin or 
the insertion of the muscle may be indicated. 
.^^®Porative study is recommended of the mon- 
^ uiar vision, of refraction, accommodation, con- 
r gence, divergence, monocular and binocular un- 


cover tests in all positions of gaze, degree of fusion, 
as well as proper diagnosis and orthoptic exercises. 

In general, undercorrection is preferred to over- 
correction, because the latter is difficult to recon- 
struct; and the function of an overactive muscle 
may be diminished by tenotomy, myotomy, myec- 
tomy, recession or retroplacement, and the action of 
a weak muscle may be enhanced by adv’ancement or 
resection. 

Orthoptic training after surgery is urged also as a 
means of accomplishing binocular single vision with 
depth perception. Joshua ZocKERifAN, M.D. 

Atkinson, \V. S.: Comeal Section with Long Bevel 
and Conjunctival Flap for Cataract Extraction. 
Preliminary Report. Areh. Ophth., Chic., 1946, 
SS- 335- 

By placing the corneal .section in cataract extrac- 
tion in the avascular corneal tissue and using a long 
bevel the author aims at the prevention of a leaky 
wound and postoperative hyphemia. Incision is 
made with the keratome after a conjunctival flap has 
been dissected down from a point 4 mm. from the 
limbus, the keratome being introduced at the side of 
a previously placed McLean suture and at an angle 
to produce a Jong bevel. Withdrawing and partially 
reinserting the keratome with a sawing motion en- 
larges the incision, which is completed to one-half 
the circumference of the cornea with scissors. The 
amount of the bevel is decreased as the j8o degree 
meridian is approached. With the pupil well dilated 
the iris will frequently be concealed behind the cor- 
neal ledge; if it js not, from one to three iridotomies 
are made with the De Weeker scissors (with two 
.shari> points), the iris not being grasped with forceps. 
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This operation requires tumbling of the lens be- 
cause of the forward position of the incision. If the 
capsule ruptures removal of the lens material is ren- 
dered more difiicult. If the removal is to be accom- 
plished without tumbling, as in the case of hyper- 
mature cataracts, the incision must be less beveled 
and placed farther back. 

Results are tabulated in three scries of loo each; 
in the hrst a corneoscleral incision was made with a 
Graefe knife, in the second a keratome-scissors inci- 
sion was made, and in the third operation was done 
by the method described. The number of postopera- 
tive leaky wounds was shown to be decreased in the 
third series, and while hyphemia still occurred, the 
hemorrhages were smaller and less frequent. The 
visual results were also slightly better in the third 
group; in the first series 6o per cent of the patients 
had 3 visual acuity of ao/20 or better, in the second 
series 68 per cent, and in the third group 70 per cent. 

• WiiLMM A. Mann, M.D. 

LavaliJ.: Vogt-Koyanagl Syndrome. Am.J.Ophth, 
1946, aq: siO. 

A detailed study of a case of Vogt-Koyanagl syn- 
drome (bilateral uveitis with retinal detachment, 
poliosis, alopecia, and dysacousia) with several fea- 
tures of interest is presented. The patient was ex- 
amined so early in the disease that the only abnormal 
finding was the presence of a few cells in the aqueous, 
the other findings developing while the patient tvas 
under observation. Iridectomies for secondary glau- 
coma in each eye gave opportunity lor histological 
examination of the iris tissue which appeared ex- 
tremely necrotic with a moderate amount of round 
cell infiltration and an occasional plasma cell. 

The spinal fluid and aqueous were examined and 
animal inoculations were performed, all of which 
yielded no positive results. 

WiiLUu A. Mann, M D. 

EAR 

Tumarkin, A.; A Contribution to the Theory of 
the Mechanism of the Auditory Apparatus. 
J. Lar. Olol., Load., 1945, 60. 337. 

The author states it is now commonly thought 
that the car is critically damped. He points out that 
such a system is not compatible with great selectiv- 
ity. As a result, many authors have abandoned 
Helmholtz’s resonance theory for the hydrodynamic 
theory of Rebaul, which is based on the propagation 
of a disturbance in a fluid column with elastic walls. 

He reviews the evidence for critical damping and 
shows that the cochlear microphonic behaves diQcr- 
ently from rhe nerve action potential. The former 
can follow a phase shift while the latter cannot. The 
subjective elTect of phase shift is momentary silence. 
The decay period of a sound necessary to produce the 
sensation of immediate cessation is constant, re^rd- 
less of the intensity. It is believed that the micro- 
phonic and the action potentials arise from two dif- 
ferent structures— one is critically damped (probably 


Reissner’s membrane) while the other is iKORant 
(probably the basilar membrane). • 

The author admits the necessity foe great but not 
critical damping in the end organ in order toaccount 
for the analysis of complex sounds. He tries to rec- 
oncile great damping with high selectivity, and 
points out that frictional damping may be replaced 
by damping by reverse radiation in the ear. The 
round window dissipation of energy into the middle 
ear may be the damping mechanism, and this is 
large because of the overall good impedance match- 
ii\g that facilitates the absorption of sound energy 
from the air into the cochlear fluid. 

The tension of the middle eat structures and their 
minute displacements Indicate that frictional damp- 
ing which is proportional to velocity is at a minimum 
here. The middle ear should be considered as a 
pressure-driven rather than a velocity-driven s)^- 
tern. In such a system obliquity of the drum is no 
disadvantage and, indeed, by allowing a greater 
drum area, it has been found to be advantageous 
to sensitivity. 

The inner car on the other hand is considered to 
be velocity driven svith the pressure gradien t, started 
at the oval window, suddenly falling when 'I 
the appropriately resonant basilar fiber. This fiber 
is undergoing maximum velocity and displacement, 
which is compatible with the findings in maslung ex- 
periments. There are mass rnovements of Mue 
columns of fluid with low impedance because 01 sinaii 
frictional resistance. , . , 

11 the middle ear is pressure driven, then tbe lunc- 
tion 0/ the intratympanic muscles Is to hold I"* “' I 
die ear tense and insure close mech&uical couphnS “ 
the ossicles. A primary listening function for to 
muscles is proposed, and, with greater sound • 
tensity, some protection against overexcuRion. • 
though it is ijolnted out that even at 120 Dt> tn 
only .01 millimeter at the drum. , 

If damping in the cochlea occurs as_a . . 
verse radiation then frictional losses m _ 

may be minimal. The action potential has new 
shown to be due to the half cyde 
ward movement of the stapes. The 
that functional damping may occur only on the om 
half of the cycle (inward movement of t^he stape / 
He suggests that the cochlea itself may, by 
effects, protect itself against large stimuli. 
considers the function of the basilar . 

transversely, and points out the diffeienc 
tivity of the inner and outer hair cells. 
used to explain recruitment and Ichka 

with intensity. The low impedance oi tne 
makes it possible for sound energy m jj 

•ctivto the cochlea. The f L*?' „«• 

clinically true and is dependent on a 

•"J.J'rh-.o DB freehCd loss 

from a central perforation, *5 ^ j ;/ go 

the middle ear apparatus, and 't. 

extensive fibrosis of the sU^s ^ jl.p. 
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Lieile, D. M., and Reger, S. N.: Correlations be- 
to'een Bone and Air Conduction Acuity Meas* 
urements over a Wide Frequency In Different 
Types of Hearing Impairment. Laryngoscope, 
1946, 56: 187. 

The authors believe that as long as significant dif- 
ferences of opinion exist with regard to the efficacy 
of different test methods and the interpretation of 
results, further work along these lines seems pardon- 
able, if not necessary. In their study, the attempt is 
made to present a description of the instruments, 
techniques, experimental controls, and results, that 
will not add to the genera! confusion but will be in- 
strumental in clarifying certain test procedures, ob- 
jectives, and interpretations of the functional ex- 
amination of hearing. 

The following aspects of bone conduction acuity 
measurements are discussed: 

1. Difficulties involved in tuning fork measure- 
ments. 

2. The "air-conduction bone-conduction differen- 
tial” of audiometer vibrators. 

3. Results of audiometric measurements. 

4. Masking of bone conducted sound. 

5. The Weber, Schwabach, and Rinne tests with 
the bone conduction vibrator. 

6. The Gelle, Bing, and occlusion tests with the 
vibrator. 

7. Increased bone conduction acuity. 

8. Disproportionately decreased bone conduction 
acuity. 

9. Threshold of vibration by bone conduction. 

10. Reliability of audiometer bone conduction vi- 
brators. 

11. Interpretation of the relationships between air 
and bone conduction acuity threshold measure- 
ments. 

Because of the obvious difficulties involved in ob- 
taining accurate quantitative bone conduction 
measurements with forks, attention next was di- 
rected to a study of certain physical characteristics 
of a new type of electrically activated bone conduc- 
tion teceiv'er or vibrator which was designed for use 
with the audiometer. This particular vibrator is 
constructed so that its energy output is practically 
free from variations due to the amount of pressure 
which it is held against the skull. 

The results of bone conduction measurements ob- 
tained with the vibrator used in this study in no way 
contradicted or disagreed with the findings from 
raeasutcroenls with forks. The vibrator demon- 
strated superior or desirable characteristics in the 
lollowing respects: 

The vibrator makes possible the testing of bone 
conduction acuity in terms of measurements which 
w immediate comparison between the air 
and bone conduction acuity. 

the vibrator permits the testing of bone conduc- 
wn acuity (Schwabach) over wider frequency and 
5 *wter intensity ranges than is possible with forks, 
oht ^ bone conduction acuity determinations 
lamed in the same measurement terms give the 


information sought in the Rinne test over wider fre- 
quency and intensity levels than are possible with 
the forks. 

The Weber test can be performed over wider fre- 
quency and intensity levels than can be accomplished 
with the forks. 

The Gelle, Bing, and occlusion tests can be con- 
ducted with a higher degree of accuracy with the vi- 
brator than is possible with forks. 

Increased bone conduction is a real phenomenon, 
but is of such rare occurrence that it may be con- 
sidered the exception rather than the rule in cases of 
middle ear impairment. 

Increased bone conduction is of most frequent oc- 
currence for frequencies below 1,500 cycles. 

A given patient may exhibit both increased and 
decreased bone conduction in the same ear simul- 
taneously-increased for low, and decreased for high 
frequencies. 

It is more difficult to achieve effective masking for 
bone conduction than for air conduction measure- 
ments. 

Properly constructed, calibrated, and used bone 
conduction vibrators possess sufficient reliability and 
accuracy to justify their use. 

The development of such a vibrator for general 
use wiU constitute a progressive advancement in the 
functional examination of hearing. 

John F. Delph, M.D. 

Lempert, J.: Tympanosympathcctomy; A Surgical 
Technique for the Relief of Tinnitus Aurium. 
Arch. Otolar., Chic., 1946, 43: 199. 

During the past twelve years the author has been 
conducting a study of the problems of tinnitus in 
relation to disease of the middle and inner ear. 
Many observations were made on both the suppur- 
ative and the nonsuppurative type of otitis media. 

The most striking observation was the extreme 
rarity of tinnitus in patients suffering from long 
standing suppurative lesions with polypi and cho- 
lesteatoma involving the tympanum proper. This 
fact suggested, among other things, that tinnitus 
may be the result of inffammation of some anatomic 
structure which is normally present within the 
tympanic cavity. 

In a series of roo patients complaining of tinnitus, 
upon whom the fenestration operation for otoscler- 
osis was being performed, there was frequently 
observed an abnormal congestion of the muco- 
periosteum covering the cochlear pronjontory. 

In another scries of 60 patients who were operated 
upon for chronic otorrhea, the normally present 
tympanic plexus with its branches was found to be 
absent. 

On the basis of his observations, the author be- 
lieves that many cases of tinnitus aurium may be a 
tonus impulse transmitted from the middle car by 
the tympanic plexus to the inner car. 

The author has devised an operation for the relief 
of Unnitus aurium, without damage of the hearing 
acuity of the patient. The operation has been per- 
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formed on 15 patients, 10 of whom were freed of 
their tinnitus. John F. Drira, M.D 

Syrerton, J. T., Hess, W. R.. Krafehuk, J., Josselyiit 
E. H., and Others: Otitis Externa: Clinical 
Observations and Mlcroblolojilcat Flora. Arch. 
Otolar., Chic., 1946, 43' 213. 

Otitis externa is a clinical entity with a high 
morbidity in military personnel on tropical duty. 
The microbiological flora of the external auditory 
canal in otitis externa, which in most cases is mixed, 
differs from the flora of the normal auditor)' canal in 
the same clime by the inclusion of one or more 
pathogens. The causative agent of otitis externa 
can be any one of a variety of bacteria and fungi. 
•Among these are pseudomonas aeruginosa, klebsleila 
ozacnae, staphylococcus aureus hemolyticus, asper- 
gillus, and probably monilia tropicalis, actinomyccs, 
and proteus. The role of fungi in otitis externa has 
undoubtedly been overemphasized, whether as 
primary or secondary agents of infection. 

As the response to treatment in otitis externa is 
determined by the causative agent present, exudate 
from each ear should be cultured before treatment is 
started. The efficacy of each of the medicinal pre/ia- 
rations and antibiotic drugs recommended for treat* 
ment of otitis externa should be tested by employing 
groups of so cases in which the etiological factors are 
known. No^n D. Fabricant, M.I). 

Eagle, W. W.: Secretory Otitis Media. Ann. Olei. 
Rhinol., 1946, 55: 55. 

The newer method of incising the car drum and 
aspirating the fluid in patients with secretory otitis 
media (formerly known as catarrhal otitis media) 
has, in the author’s hands, shown excellent results. 
The author states that complications are practically 
nil. Of 172 patients so treated only i developed 
purulent otitis media following myringotomy and 
aspiration of the nonpurulent fluid. 

The author offers no definite causative factor 
which would account for the increased frequency of 
the disease, although it is known that blockage of the 
eustachian tube is the primary cause of secretor)' 
otitis media. It is possible that the entity may be 
virus-induced, since the disease is almost epidemic in 
form. Although secretory otitis media is more preva- 
lent during the colder months of the year, it is not 
necessarily associated with upper respiratory infec- 
tions. • Noah D. Fabricant, M.D. 

Johnston, C. M.s The Treatment of Chronic 
Otitis Media. J. Lar. Oloi., Lond , x 94 Sr 60: 303. 

The author maintains that the successful treat- 
ment of chronic suppuration of the middle ear de- 
pends on a correct appreciation of its cause. Infect^ 
granulation tissue is often the sole cause of chronic 
suppuration, and its removal will frequently cure the 
otorrhea. In many instances the cause of the condi- 
tion is in the nose, the paranasal sinuses, or in the 
pharynx, and if it is discovered early, irreparable 
damage may be prevented. 


Infection of the sinuses is a common cause of 
chronicity of otitis media. Poor general health, ex- 
posure to the elements, and bad housing conditions 
undoubtedly aid other factors in keeping the infec- 
tion active, which explains in part the frequency 
with which such diseases tend to relapse under con- 
ditions of active military service, and the good r^ 
suits obtained by hospitalization of patients. 

In the conservative treatment of a suppurating 
ear, it is most important that pus and debris be re- 
moved from the meatus at frequent intersals. 
Poljqis and granulation tissue should be removed at 
the earliest opportunity. These opinions are based 
on the experience of the author at the Horton 
Emergency Hospital. Noah D. Fabeicakt, M.D. 


Banham, T. M.s The Treatment of Chronic Otitis 
Media. J. Lar. Olol., Lond., 1943, 60: 307. 

The author reports a series of 200 cases of chronic 
otitis media and describes the results obtained v.ith 
the conservative method of treatment used at one 
Royal Air Force clinic. The cases are grouped ac- 
cording to their otoscopic appearance. 

In conclusion, the author states that the satisfac- 
tory end result of conserx’atlve treatment is not un- 
like the successful result of operative treatment. He 
believes that with operative treatment, deafness is 
much more likely to be increased, whereas with con- 
servative treatment, hearing is often improved. 
However, if, in the event of a recurrence, the ear is 
likely to be neglected and further treatment is not 
obtained, some form of radical mastoidectom)* is 
probably a safer procedure. 

No\n D. Fabrica-st. M.D. 


Lodge, W. O.i Operative Treatment of 

Otitis Media. J. Lar. Otol, Lond., i 94 S. cm MS- 
The author believes that since chronic otitis media 
implies degeneration, successful operative treaimen 
cannot be assured, and that treatment of me 01s 
remains a tantalizing problem. Nevertheless, 
hands the proportion of good results has been 
ciently high to atone for occasional disappointments, 
and it is believed that operation may be ol vaiu' » 
can be discerned from successes and failures ho« me 
disease can be prevented. . 

In 78 of 100 patients, healing has been / 

The successful results do not include cases 
only the mastoid cavity proper was heale^ 
include cases in which the cavities remained ary, 
provided keratoses were not neglected. , 
Operations by the endaural 
tion of living pathology and 
appearances o7 pneumatization. thus 
treatment with surgical principles f^d a ^ § 
search into the prevention of ^hr^ t^atroent 
The newer antiseptics affect the after treai 
of this condition. . . , -nJmeas- 

The transmcatal and avoid 

. ures to enlarge the lumen of the meatu 
perichondritis arc „ f„„cact M.B- 
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Thomell, \V. C., and Williams, 11 . L.: Apical Pe- 
trositis; Medical and SunUcal Management in 
Cases with and without Complicating Menin- 
gitis. Arch. Otolar., Chic., 1946, 43: 393. 

Three cases of apical petrositis are presented be- 
cause they illustrate the solution of the problems 
presented in the medical treatment and surgical 
management that the otologist may encounter in 
cases of petrositis with or without complicating 
meningitis. These cases stress the importance of a 
careful and complete history. They demonstrate the 
need for adequate and primary surgical treatment in 
instances in which symptoms of petrous involvement 
develop in the presence of an apparently adequately 
draining ear, and they discourage dependence on 
chemotherapy alone. They show the necessity for 
approaching each case as an individual problem. 
The selection 0! the surgical approach is not planned 
prior to operation but is determined at the time of 
operation according to the anatomicopathologtcal 
changes present. 

Prior to operation on the petrous pyramid, the 
preparation should be such as to place the patient in 
the best possible physical condition. It is advisable 
that the treatment of complicating meningitis should 
be well under way, preferably with a combination of 
sulfonamide compound and penicillirt. The sulfona- 
mide which we have found to be clinically superior 
at the present time is sulfadiazine. When used alone 
in cases of meningitis, it is advisable to maintain a 
blood level of 18 to 20 mgm. per 100 c.c.; this has 
been found to be adequate. In cases of petrositis 
without complicating meningitis, when using sulfa- 
diazine alone, blood levels of 10 to 13 mgm. per 100 
ex. arc advisable. When using large doses of sulfa- 
diazine it is very important that adequate fluid in- 
take and output be maintained. The intake should 
be 3,000 cubic centimeters per day, and urinary out- 
put 1,500 cubic centimeters or more. Even though 
the fluid intake may be adequate, renal complica- 
tions may occur if the dose of sulfadiazine is high. 
This may be prevented by adequate alkalinization. 

The combination of a sulfonamide and penicillin 
produces a synergistic effect. In cases of meningitis, 
penicillin should be administered intrathccally as 
well as intravenously (or intramuscularly) because 
cf the fact that penicillin does not pass freely to the 
spinal fluid from the blood stream. After the menin- 
gitis has been brought under control it is necessarj’ 
to eradicate the disease in the petrous pyramid sur- 
gically because, unless this is done, the infected focus 
fiiay lie dormant, protected by a layer of necrotic 
material and pus, and then will become reactivated 
alter the withdrawal of chemotherapy and penicillin, 
•npical petrositis with its high incidence of inlra- 
ciantal complications is not a condition in which it is 
safe to temporize, although such a course maybe 
oilowed with occasional success in cases of uncom- 
plicated mastoiditis if the patient is under careful 
observation. 

iVTien possible, drainage of suppurative foci in the 
petrous pyramid should be accomplished by follow- 


ing preformed cell tracts to the involved region. 
When a cellular pyramid is present, increased room 
in and around the region of the labyrinthine capsule 
is usually present. If adequate drainage can be se- 
cured by following the perilabyrinthine cell tracts, 
well described by Ramadier, the necessity of destroy- 
ing the hearing can be avoided. Therefore the au- 
thors believe that drainage of apical petrositis should 
be done in stages, the perilabyrinthine regions being 
first explored and the more destructive procedure of 
complete apicectomy being reserved for a later date 
if it is subsequently found necessary. If closed apici- 
tis is present, in which preformed tracts cannot be 
found on careful and extensive exploration of the 
perilabyrinthine regions, complete apicectomy by 
the Ramadier-Lempert technique is indicated with- 
out further delay. If history and examination defi- 
nitely indicate a suppurative region in the pyramid 
medial to the capsule of the labyrinth, adequate 
drainage must be secured. 

The performance 0! complete mastoidectomy 
alone, followed by a period of observation, is a policy 
that should be pursued only when there is a reason- 
able doubt that the symptoms represent apicitis, As 
has been pointed out by one of the authors (Wi- 
liams), disease scaled off in the cells along the sino- 
dural angle is capable of producing a Gradenigo syn- 
drome, and such infected cells may have been over- 
looked. This should rarely happen, however, if an 
adequate exploration of the mastoid cells has been 
done. H meningitis is present and no adequate ex- 
planation for its presence is presented during the 
course of complete mastoidectomy, the dura should 
be uncovered noth over the temnorosphenoidal lobe 
and over the sinus and cerebellum. If still no ex- 
planation of intracranial extension of the disease is 
found, apicectomy should be seriously considered, 
because of the frequency with which apicitis has been 
found to be the underlying cause of such extension. 
The association of chronic sphenoiditis with apicitis, 
as pointed out by Eaglelon, should be borne in mind. 

NOSE AND SINUSES 

Wright, R. W., and Eoyd, II. M. E.: Aerohematoma 
of the Sinuses. Arch. Ohlar., Chic., 1946, 43: 357. 

Aerohematoma is suggested to designate a hema- 
toma which may occur in the mucosa of a paranasal 
sinus after failure of the sinus osteum to admit air 
during sudden descent from a high altitude. 

Twelve such cases are reported, in g of which the 
frontal sinus was involved; in 2 cases, and possibly 
3, both the frontal sinus and the antrum were in- 
volved, and in 3 the antrum alone was involved. 

The outstanding symptom is rapid onset of severe 
pain either over the frontal region or, in the case of 
the antrum, over the side of the face and teeth. The 
sharp pain soon subsides, leaving soreness which 
lasts for several days. The location of the pain is 
indicative of the sinus involved. 

Eight of the twelve patients had a slight cold or 
sinusitis at the time of flight; the others had no ob- 
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vious predisposing pathological condition. The 
amount of pressure necessary to pull the mucosal 
layers apart, and to rupture small vessels and form 
a hematoma, is slight. Descents from around 5,000 
feet may produce the lesion. The hematoma may 
develop slowly and not be demonstrable on x-ray at 
once, but later a well defined shadow appears and in 
a day or two the entire sinus may become cloudy. 
Resorption requires from 3 to 10 weeks. There may 
or may not be free hemorrhage from the sinus. 

The treatment consists of nasal shrinkage, and 
surgical intervention is rarely necessary. 

JonN R. Lisdsav, M.D. 

MOUTH 

Stenstrom, K. W., and Waldron, C. W.t Transi- 
tional Cell Carcinoma. J. Oral Sur/., 1946, 4* 
I7S- 

The authors report a case ol estensive transitional 
cell carcinoma without glandular metastascs, occur- 
ring in the upper jaw ol a woman aged 48, Treat- 
ment with deep x-ray therapy by which a tumor dose 
of i,«oo tissue roentgens were delivered, resulted itr 
a disappearance of the tumor with no recurrence 
after a period of 11 years. The term “transitional 
cell carcinoma,” they believe, should be retained 
since this tumor is especially radiosensitive. They 
consider it to be the same as a lymphoepUhcIioma. 

John R Undsay, M D- 

NECK 

Bechgaard, r< : Tendency to I lemorrliage in Thyro- 
toxicosis. Aeta. mtd. teand., 1946, 124: 79. 

Observations over a period of many years have 
indicated a disturbance of the coagulation of the 
blood in thyrotoxicosis. A toxic hepatitis leads one 
to expect a decrease in coagulation of the blood be- 
cause ol a reduction ol prothrombin. 

The present study comprises the results obtained 
in the treatment of 50 patients with thyrotoxicosis 
(45 women and 5 men). Forty-one of the patients 
were operated upon during the period of this investi- 
gation. Routine and special blood studies were car- 
ried out on the patients. The author found no rela- 
tion between an increase in metabolism and the 
clotting time of the blood, or the prothrombin con- 
tent of the blood. The fibrinogen was not lowered, 
but in several cases it was increased. In a few of the 
patients the bleeding time was increased. The dot- 
ting time for patients with thyrotoxicosis is pro- 
longed. In all cases the antithrombin content of the 
blood was within normal limits. Transitory urobfli- 
nuria was observed in 9 cases. There appeared to be 
no relation between the decrease in the prothrombin 
content of the blood and its coagulability. In 8 
cases the bleeding time was increased. The anti- 
thrombin and fibrinogen content of the blood, the 
thrombocyte count, and the clot retraction were 
found to be normal. 

Ricrard J. Bennett, Jr., M.D. 


Lcderer, J.; Particular Aspects of Osseous Growth 
and Calcium Metabolism In a Case of Eioph- 
thalmlc Goiter in a Child of 6 Yean (Aspms 
particuliers de la croissance osseuse et du miubo- 
lisme calcique dans un cas de goitre exophtalinique 
chez un enfant de six ans). Ann. endorr., Par , 1546, 

75 34. 


In the case here reported the child (a girl o{6 
years) had had a normal birth and development until 
4 years of age when she underwent a tonsillectomy 
and soon afterward began to grow rapidly in heiglit. 
Also about this time the parents noted that the thy- 
roid gland had begun to enlarge and the child fe- 
came very nervous, was extremely restless, alvrays 
complained of being “hot,” sweated copiously, and 
developed a voracious appetite. 

Examination disclosed a tall, thin child with mild 
exophthalmos, a slight sign of Graefe’s disease, and 1 
pronounced tremor. During the period of medial 
treatment and preparation for surgery the patieui 
exhibited an abnormal rate of growth in height, and 
her dentition and ossification was that of a child 
several years older; yet there was widespread evi- 
dence of osteopoTosis and a highly unfavorable 
(negative) calcium balance. 

After removal of the orange-sired, firm, dinusely 
hyTierplastic goiter by means of a subtotal thyroidec- 
tomy the rate of skeletal growth returned to normal 
and the calcium balance shewed a positive Wane*) 
which is normal for this period of childhood. 

Jons W. Bxessw, M*D* 


Swnnn, C. C.: Detp Infecllon. of the Neck - 1 th 
Particular Reference to the Role of Dental 
Foci. Ann. Olel. Rhinel., 1946, SJi a?- 
Dental diseases of the lower ^'aw are » 1 ,^ 

quenl source of deep infections involving the ta^ 
planes of the neck; yet it is remarkable fhat Ra- 
tively few complications follow the j Lw 

procedures carried out in a constantly WKCt'dn j 
Careful and frequent observation 
proc^urcs of the lower jaw is of the utmost imp 

The hyoid bone and mylohyoid diaphragm sew 
to divide the neck into an upper and a Sower ^ 
partment. The mylohyoid muscle is nu 5 , 

broad hammock from the mylohyoid .j 

mandible to the hyoid bone and .fuses 
with the deep cervical fascia, p'vision into p 
spaces results from deep projections of t .P 
ficial layer of the deep fascia. Each spa" « 
limited by dense fascia and muscle attach . . 
much pressure must be exerted before 
extends into adjacent areas. It must be kejt 
mind that these anatomical ^'^bdivis 
potential spaces only; that is, areas c°”ta.nmg^w ^ 
nective tissue and occasional giana . yfj- 

devclops only after infection creeps in 
tion takes place. orcanism, 

The streptococcus is the , p'reseel. 

with the spirochete ol Vinceut nejilj P 

There is lAsrked edeme, and the intracellular 
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are filled with a serous, somewhat hemorrhagic 
exudate. 

Painful swelling in the suprahyoid region of the 
neck following any dental procedure, trauma of the 
lower jaw, or in the presence of dental disease is the 
first sign of deep infection. The area involved is 
brawny or boardlike, and tender; only rarely is 
fiuctuation present, and then, late in the disease. The 
swelling usually spreads rapidly, but the course may 
be mild for several days and then suddenly assume 
an alarming character. In the beginning there is no 
redness of the overlying skin, but edema is present 
and there is no pitting on pressure. Infection of the 
parotid space is often rapidly followed by involve- 
ment of the lateral pharyngeal space. 

When an abscess is located definitely in the sub- 
mental space, a midline incision in the submental 
triangle, extending from the symphysis to the hyoid 
bone, is made. The relief of tension and the estab- 
lishment of drainage are usually all that is necessary 
to provide prompt and rapid recovery. Occasionally 
an abscess will point just beneath the mucosa of the 
floor of the mouth, between the tongue and the 
medial surface of the alveolus. Free incision and 
gentle exploration are indicated. 

For a subraa.xillary abscess, the incision should 
begin just anterior to the angle of the jaw and pass 
forward parallel to and about i centimeter below the 
mandible for_ three-fourths of the distance to the 
raidline anteriorly. It will divide the skin, platysma, 
cervical fascia, mylohyoid muscle and the anterior 
belly of the digastric muscle. The only large vessels 
encountered arc the facial artery and vein as they 
pass up the posterior lateral side of the submaxillarj' 
gland; these are isolated, ligated, and cut. 

^ Suppurative disease of the parotid calls for mas- 
sive drainage of the gland. This is obtained best by 
an incision which starts above, near the zygoma, 
immediately in front of the car, extending downward 
to a point beneath and well in from the angle of 
the jaw. The skin and subcutaneous tissue are then 
reflected forward, which permits a wide exposure of 
the entire gland. Incision may be made to a con- 
siderable depth within the gland without danger of 
injury to the facial nerve, as these fibers lie rather 
deep. For abscess in the ptcrygomaxillary space, an 
incision is made along the superior border of the 
zygoma, and the fibers of the temporal muscle are 
dissected to expose the infratemporal fossa. A 
groiwed director or small hemostat is directed down- 
ward and inward under the zygomatic arch for a 
distance of from i to iK inches, and entry made into 
P^rygomaxlllary space. 

When the lateral pharyngeal space is Involved 
econdarily after operative treatment on the sub- 
maxulary and sublingual areas, the original incision 
directly backward and slightly upward 
oliowing the curve of the mandible, to the anterior 
n f sternomastoid muscle. Many surgeons 

wh ^*?baped incision of Mosher, particularly 
1 . ^be principal area of involvement is in the 

cral pharyngeal space. After division of the super- 


ficial tissues and cervical fascia, Barnhill selects his 
entrance on a line from the middle of the submaxil- 
lary gland to the middle of the parotid. A dull 
dissector is inserted and passed inward and upward 
in the direction of the tonsillar fossa, and an index 
finger in the pharynx, placed just anterior to the 
tonsil, will detect the end of the approaching instru- 
ment. When the posterior compartment of this 
space has become involved it may be necessary to 
investigate the carotid sheath, or its contents. When 
the carotid sheath presents even slight pathological 
changes, it should be opened and its contents in- 
spected. Particular attention is given to the internal 
jugular following previous intermittent chills and a 
septic type of temperature. If the vein is throm- 
bosed. the limits of the clot are determined and the 
vessel is ligated above and below the involved area. 
If the thrombus in the internal jugular is below the 
entrance of the facial vein, this should be ligated and 
the diseased portion of the internal jugular excised 
and removed. 

A tracheotomy is done when there is marked diffi- 
culty of respiration. The type of anesthetic employed 
in the various operations described is Important. 
Local anesthesia is satisfactory in mild uncompli- 
cated cases requiring simple incision and drainage. 
Intravenous anesthetics have been used with good 
success. Inhalation anesthetics may be used if the 
airway is free. Nitrous oxide is not recommended, 
however, because of the high instance of spastic 
respiratory obstruction. Earl 0 . Latuier, M.D. 

Lederer. F. L., and Howard, J. C. : Wartime Laryn* 
geal Injuries. Arch. Otolor., Chic., 1946, 43: 331. 

This series of 43 cases includes some of the most 
representative types of laryngeal injury. The re- 
ports of 8 cases of indirect injury to the larynx have 
been abstracted, and the authors present i case of 
thermal trauma to the larynx and 2 cases of indirect 
trauma to the larynx. 

The immediate treatment is always directed 
toward maintaining the patency of the airway; ex- 
ternal injury may cause edema and subsequent suffo- 
cation. During the lifesaving measure of inserting a 
tube into the larynx or trachea, sedatives should be 
used sparingly. Vessels should be ligated carefully, 
and the wound should not be sutured too tightly be- 
cause of the danger of emphysema. The authors be- 
lieve that direct laryngoscopy is of great importance 
(before treatment is instituted) as a means of deter- 
mining the amount ol pathology in the larynx. 

The most frequent complication of laryngeal in- 
jury is perichondritis. In cases in which the peri- 
chondrium has been injured, many complications 
may result. The occurrence of tracheo-esophageal 
fistulas is common; stenosis and web formation fre- 
quently follow laryngeal injury. 

Debridement within the larynx is contraindicated. 
In the present series of cases, the more conservative 
type of surgical procedure was followed with excel- 
lent results. Stenosis of the upper part of the larymx 
may be treated by the use of core molds. Following 
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laryngectomy, an esophageal voice must be de- 
veloped. Richard J. BENNrTT, Jr., M.D. 

Cutler, M.: Cancer of the Larynx; 5 Year Results 
of Concentration Radiotherapy. Arck. Olelar., 
Chic., 1946, 43: 315. 

One hundred eighteen consecutive eases of carci- 
noma of the lar>'nx, which were treated by irradia- 
tion from April, 1938 through December, 1942, are 
reported. In this series 42 per cent 5 year cures and 
39 per cent 3 year cures were obtained. 

When the cords arc freely movable or only partly 
fixed by carcinoma, the curability is high. However, 
when the cords are completely fixed, cure is less 
common and laryngectomy is indicated. 

This study shows that a group of patients with in- 
trinsic squamous carcinoma of the larynx too ad- 
vanced for laryngofissurc and requiring total laryn- 
gectomy have been cured by irradiation. Laryngec- 
tomy should be limited to intrinsic lesions with com- 
plete fixation of the cords in good surgical subjects 
with a good life expectancy. 

Richard J. Bennett, Jr., M.D. 

Daraent, M„ and Paplllon, J.: Motor Disturbances 
followlna Excision of Lymph Glands of the 
Neck. How May We Avoid Them? (Lcs s^quciles 
motrices <ie rividement ganglionnaire du cou. 
Comment les £Niter?) Lyon tkit., 1943, 40. 718. 

Prophylactic excision of the lymph glands in the 
course of treatment of oral cancer may produce a 


|>aralpis of the lower branch of the facial ner\e and 
certain muscles of the shoulder, especially the upper 
fkirtion of the trapezoid muscle. 

It is essentia! in the dissection of the cer\icil 
Ij'mph glands to preserve the facial nen’e. It is 
highly desirable to preserve the cervicospinal 
anastomosis and the trapezoid branches of tht 
cer\'ical plexus, which prevent dropping of the 
scapula and permit normal elevation of the arm It 
is possible to remove completely the upper and lom 
groups of lymph glands located underneath die 
trapezoid muscle and yet to preserve the most im- 
portant nerves. 

The authors dissected 30 anatomic specimens to 
study the location of the facial nerve and u speci- 
mens to investigate the location of the spinal nen-e 
and the cervical plexus. The best way to presen-e 
these nerves is to dissect the glands from above 
downward and from the anterior toward the pos- 
terior region. The technique is described in some 
detail. . , J • 

Integrity of the muscles in the involved regions 
was established in 18 of 30 patients from 6^9 
months after employment of the method advocated 
by the authors. -v j 

Failure in one of the cases was ascribed not 
to the surgical procedure but to a necrosis ol we 
bones of the lower jaw following radiotherapy. ^ 
failure was recorded in 11 cases in which presen 
lion of the spinal ner\’C had been attempted. 

Joseph K. Narat. M D- 
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brain and its COVERINGS; CRANIAL 
NERVES 

Falconer, M. A.: Surgical Problems In the Later 

Stages of Penetrating Head Injuries. Austral. 

N.ZealandJ. Suri-, 1945. *5^ 7S- 
This article was given as a lecture before the New 
Zealand branch of the Australasian College of Sur- 
geons. It has to do with the surgical problems in the 
later stages of penetrating head injuries. 

The author points out that the chief risks of in- 
driven foreign bodies are epilepsy and abscess forma- 
tion. Few retained foreign bodies, whether metallic 
or bony, are likely to cause these complications un- 
less they arc actually lodged in the cortex or are al- 


NERVOUS SYSTEM 

ready infected. If an adequate operation has been 
performed shortly after infliction of the wound, such 
foreign bodies will have been removed. Metallic 
fragments from projectiles are sterilized by the heat 
of the explosion, and those that penetrate deeply in- 
to the white matter usually remain silent. There- 
fore, deeply situated metallic bodies are best let alone 
unless they become implicated in a brain abscess. 
Once the original wound is healed, it is folly to at- 
tempt to remove a foreign body at a secondary oper- 
ation, unless it is causing epilepsy or seems likely to 
do so. If this principle is not followed many patients 
w'iJI be worse off after than before operation. 

It is pointed out that following the first World 
War post-traumatic epilepsy occurred more fre- 



Fig. I. Operative findings in Case i. Top inset shows siting of scalp and bone flaps 
in relation to the skull defect. Left, The appearance after reflection of the bone flap; 
the metallic fragment has partially penetrated the dura. Right, The appearance after 
reflection of the dura; the foreign tnxly has fnvaginated the brain immediately behind 
the excitable motor cortex, which has been mapped out by a thyratron stimulator. 
The bottom inset shows an intact cortical vessel coursing beneath the foreign bodies, 
os revealed during their removal. 

A. Twitching, left side of mouth. B. Twitching, left eyelids. C. Twitching, left 
arm. D. Twitching, left arm. E. Slent. F. Stiffening of left arm, muffled voice. 

331 



INTKRXATIOXAL ABSTRACTS OF SURGFRV 


33 * 

in fxT.’io'i'-n n whoni forc!^ irctlllic 

! b'fn rrrT-ovTi! at a sccondarj' C'PfTation, 

than n tht>*c m whom the forpr^n bojirt had bera 
I'ft cr.'!‘.«!i:rbfd. The ir.»!2r.ce wa» jj per teat in 
the rm-jpai opposed to per cent in the second 
jrro'-p 'Ihc reason for thii di'parity between the<e 
t«o pro-jj-s u cndonbtcdly the additional tranma, 
*h:ch »>a« «o ffetjuently inrhcleiJ upon the brain b> 
ill judsrrd attempts at removal Tkc<e stati<tic?. 
hoiee\-er. thouli r.ot deter one irom tecommcndins 
operation in properly felecteel case*, for it is well 
kr.nien that in the ncht t>7>e cf case benef.l can fre- 
be conferred by careful removal of a loreica 

lyvh 

The author then pves 4 case studies, the fcrst cf 
which IS aneiample of a superucsally situated foreign 
Uvly tth.ch cau'of the sjrrptonts and was tetnos-^ 
at an earls sta?- Ca«e i is an example of a super- 
tlcialh situated foreign boJs causme symptom*, 
which v.as remosni at a lalrr stare t'a*e 3 is an 
example of a derjdy situatcl metallic b'retcn l«o.ly. 
the removal of which was not contramdicatesl Ca*e 
4 IS another riample cf a deeply situatnl metallic 
friffTrent, the remosml of which was not indicatesl 
It IS jw.nied cut that feretm liodies. «n!e*s actually 
bwfeed n the C'^rtei, do not of th<-rr«ehTS ca«*e 
ep.leps). ar-l reed not l*e di'turixnj cnle** the> are 
ass vuteij with an intiar.mat‘'r> le*;on The para- 
mount tmt'ottaree cf an a'.eeputtc trial of medical 
treatment before rictsion cf a brain scar is itfe*<ed 
The aulhisf then fixes his methyl of repainnf 
slull il-fecti Is the u*e of «;il;t-rb frafts 

The treatment of fecurrent an<l delased cerebral 
abscesses is docusses! and a series of cas*s is de- 
«en*>eij Mans pneumoercephalofrarr.s and other 
f^.'ertf— >'*ra'*M are fuen 

rinalls the author disru“es the escis-on of brain 
scars which art causi-f traumatic epilep*)- 
The frr<7U'‘ncY with which ep.l'jitic attacks eccur 
after p<--ftrat:nf skull woun fs has been estimated 
fr^m as t'-* as q S pwr cent to as hi?h a* 45 percent 
In the sfleann cf patients f.** epyrati'n. there are 
two price. p'les to l>e censidemf. The f.est concerns 
the ti— - f f the onvt cf attacLs, the author expre**- 
i“* op tf-it excisinn cf the brain cicatnx 
**■ 'ul i r.'-': c-'ntempUtni until mere than a year* 
base eUp'of since t.ne wou-J was intt cterj. The 
*ev‘x*“ f, wh-ch is the r-orr im;>sn4nt, is that no pa 
t^ — t shoi! ! be iu!>mittrJ tn epwratien cn!e«s a fe. 
rjuate teeat.'nrnt * ith t'hen--ba!l ilal anJ other anij- 
C'-nx-ubant drucs h.it l*~fn tri'j anj has fadtsf It 
IS ir-p.'runt that the scars sh.e-u! 5 l-e wj bfr cxcj«ei! 

I or this rTa».-n the aut'- r rpejitc* thr.n;.'*! a le --e 
iip rat‘-er t'-an thn-.-h a trcpinat^'n 

I’t' t Slrirrti.M I* 

CamxeOj. J. T. Tl.: The Repair rf Owntat IVfect* 
• 1 th Special Keferrfxcr to the I’Koftlaixrll.w** 
Rofx*. s. ••I'fiJ 1 /-. tea*. J«» *.>5 


foreign bo>}y and may haxo to l-*e rem'r-J "P- 
author had s such ca*es. la j>lace cf tintairt. b 
recommends the u»e of ca-nceHcus bme ia inat t*' 
mcdiuin sired defects. 

Following the tnakinj cf the (up rcir-’.-:. f* 
aponeurosis is dissectesi to the oir- ef tit I'--* 
defect, and the scar, which may l-er-t at lie ci*; • 
cf the defect, is carefully dk*ecte*i frrn; tie <?:*i I 
is most important not to pierce throurh t‘t «— f 
area to Us exterr.al surface. .MU!eed.“sp<r>tinr*. 
be meticulously conlrollet!, and it is be! -xe-f th'a 
best accomplished with fibrin fc'a.’nf'acLs FmSm.-; 
up the bone edges around the defect shcu’ lie is- 
to preclude the opening of d pb'cxTxscb. Cirrr" n 
chipsax-eraging 1 centimeter in diameter arepli.'''' 
mosaic layers, entirely filing the defect. Ci r* c* 
this sire are readily obtained by liti.-s them. <i t‘' 
graft with the rongeur. As a fnal step, tie p-i* 
tfum surrounding the exposed l<one defect o I'cre . 
and turr.eif back ox-er the Issrdcfs.partlallyret'. « T 
the cancellous chip*. The scalp flap is lutcre f 1: . • 
l.ght compression drrs‘i.ng « *pp! 

The method of taking the graft i' a* f>.l*« tl' 
crest of the ileum is expo«e>I and the fat i...»rT« 
the Iwne laid bare Th-e eutff ccrticil fijrr » 


with a rotarx- bone saw and tsmo., ders. T.s 
strips cf the mofulla are ilierd free, a*. • 

sufi.cient amount has been cbtiine-.. 1-. C'--** 
laxer is replaced and sutured inla (is fsnrt? ff •'-.7, 
With the foresming technii^ue the aether hsi^hi^ 
eieellmt success In the repair cf sma.. as. cif-_- 
size.! defects. He reeommer.it the use «f Ut.i • 
n defects el Ih- orbital ridge an J frv.ntal • 
though cancellous Ixsne h.a» •" ,V, 

pos-ticns. jmeW.rrrs.MI' 

Wright. R. D.: Concussion and Oontath^ 

V*7, • 01 '-. 19 Ml. 

Thcai;th'>rd.*cu"rs therccha-i'nefr^i^' ' 

and contusion with rerard t > t e f''^tr' a, - 
the head The px^Ml.lr re'u!t< of apr ‘.‘t’ • 
free. statKr.ir)’ hear! are: , . .. 1 

I Umear accr!erati'>o ‘d l-*"^ *• ’ 

S'lntent* in l^ e l.“e cf l‘‘e ■prl-''- * '• 7 *' , 1 

a .Vru'aracceleratioocf the*.--'»t*-‘^^- ‘ 

c»'-tf*'tx about an axil with n cr w.t '••I 

s I>.*tort»-'n of the skull. w.t-ht‘e 
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may also result from the liberation of bubbles of the 
intracranial blood in areas of reduced pressure. 

Howard A. Brown, M.D. 

Reichert, F. L.: The Surgical Treatment of Vascu- 
lar Anomalies of the Premotor Area Producing 
Epilepsy. Surgery, 1946, 19: 703. 

The author reports a series of 15 cases in which 
vascular anomalies of the premotor area were en- 
countered as the cause of epileptic attacks. These 
attacks were of Jacksonian character, and a presump- 
tive diagnosis of “vascular anomaly" was made as a 
result of the history, neurological examination, and 
pneumographic studies. 

In 9 of the patients, premotor signs were present. 
Various types of vascular anomalies were encoun- 
tered, including cortical angiomas or hemangiomas, 
dural angiomas, and callosal angiomas. The patients 
were treated by surgical exploration and coagulation 
of the abnormal vessels. This procedure frequently 
produced a transient hemiplegia until horma col- 
lateral vascular channels developed. 

Subtemporal decompression was employed m 
some^ instances, as well as intravenous hypertonic 
solution and ventricular puncture, to effect a 
smoother postoperative course. 

Two of the IS patients had only temporary relief 
from the procedure, 7 were benefited with milder and 
less frequent attacks, and 6 (40%) were completely 
relieved following surgery. 

Howard A. Brown, M.D* 

Schueller, A., and Morgan, F.: Cephalhematoma 
Deformans. Surgery, 1946, 19: 651. 

Although most cases of infantile cephalhematomas 
are completely absorbed and leave no residue, it is 
known that calcification and bizarre osteoblastic and 
osteolytic changes may occur. These are rare, how- 
ever, and this presentation of 5 cases studied many 
years after the onset give valuable roentgenologic 
data of this condition. The ages of the patients were 
54, and 27 years. 

The lack of surgical or postmortem examination, 
however, leaves some doubt in regard to the actual 
pathological state of the tissue and hence complete 
verification remains in some doubt. However, bi- 
opsy in I case revealed a pressure necrosis of the 
Done, primarily traumatic in origin, with induced 
Demotthage and rarefying osteitis. 

In 4 of the cases a definite history of trauma, 
either in infancy or childhood, was present, 
While in the remaining case the swelling was noted 
since childhood. There was no evidence of ncuro- 
ogical disturbance, and despite rather severe dc- 
ormity It was believed that surgery would not be 
required. 

Ihe pathological picture is that of newly formed 
one with osteoporosis and osteosclerosis forming 
questra and cysts. The new bone originally forms 
fin ”1? elevated pericranium, the dura mater, ®nd, 
Ally, Within the swelling. Fresh hemorrhages may 
out aa<i partiaWy destroy the swelling, even mariy 


years after the trauma. Usually the paranasal si- 
nuses are not developed on the ipsUateral side. 

Roentgenologically there is a peculiar circum- 
scribed hyperostoses involving the calvaria and base 
of the anterior part of the skull. The eccentric con- 
formation with cystic cavities, osteoporotic and 
osteosclerotic areas suggestive of Paget’s disease, and 
eburnated hyperostosis in the base all combine to 
make the picture fairly characteristic. 

Jack I. Woolf, M.D. 

Tschlassny, K. : The Site of the Facial Nerve Lesion 
in Cases of Ramsay Hunt’s Syndrome. Ann. 
Oiol. Rhinol., 1946, 55: 152. 

Ramsay Hunt’s syndrome designates the occur- 
rence of herpes zoster at the cephalic extremity, 
particularly at the auricle and usually associated 
with neural signs of the seventh and eighth cranial 
nerves. Hunt explained the syndrome in the follow- 
ing way: inflammation of the geniculate ganglion 
produces herpes in the “geniculate area,” that is, the 
part of the auricle receiving its sensory supply from 
the seventh cranial nerve. This inflammation causes 
suflicient pressure on the motor fibers of the seventh 
nerve to cause paralvsis. On the other hand, herpes 
of the face or of the occipitocollar region was thought 
to be due to inflammatory lesions of the gasserian 
ganglion or of the first and second cervical ganglia, 
respectively, and the associated facial paral; sis was 
believed to be produced by inflammation of the gen- 
iculate ganglion which was not of sufficient magni- 
tude to cause herpes of the geniculate area but yet 
sufficient to cause facial palsy. 

This concept has not been universally supported. 
At autopsy in a case of occipitocollar herpes asso- 
ciated with facial palsy Denny-Brown. Adams, and 
Fitzgerald found destructive lesions of the second 
cervical ganglion, inflammatory in nature, and 
patchy infiltration in the course of the facial nerve, 
but no changes at all in the geniculate ganglion. 

The author makes a careful analysis of the seventh 
cranial nerve. He divides it into four parts for the 
purpose of better localizing the section of the nerve 
which is affected in various types of cases. 

1. Infrachordal— all of the nerve distal to the 
branching of the chorda tympani. In lesions of this 
part of the nerve, there is motor paralysis of the face, 
the posterior auricular muscle alone escaping if the 
lesion is extracranial, but if the lesion is in the intra- 
cranial portion of the nerve, this muscle is involved 
also. Further, if the lesion is extracranial, sensation 
at the geniculate zone of the auricle is not disturbed, 
but if it is intracranial there arc disturbances of sen- 
sation in this area. The sense of taste, and move- 
ments of the palate are normal. There is hyper- 
lacrimation and epiphora. There arc no signs of 
stapedius involvement. 

2. Suprachordal— the part of the nerve between 
the chorda tympani and the geniculate ganglion. 
The signs are as before, with the exception that there 
is also a loss of taste in the anterior two-thirds of the 
\tmgae and a slight dinnnution of saUvatlon if the 
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lesion is below the branch of the nerve to the stape- 
dius muscle. If proximal to the latter, there is 
phonophobia, a term suggested by the author as 
more appropriate than hyperesthesia acoustica or 
others which have been used. 

3. Transgeniculate— the area occupied by the 
geniculate ganglion including the branching of the 
greater superficial petrosal nerve. The signs are as 
before except that hyperlacrimation is r^Iaced by 
hypolacrimation or even the absence of iacrimation 
on the affected side. The uvula and soft palate devi- 
ate to the good side. 

4. Suprageniculate— the part of the nerve above 
the branching of the greater superficial petrosal 
nerve. The signs arc as in the preceding divisions, 
but U’itli(nit loss of taste in the anterior two-thirds 
of the tongue as the taste fibers passing oil in the 
greater superficial petrosal nerve escape the lesion 
This fact has been noted by several other authors 

Two cases of herpes with facial palsy are then pre- 
sented and analyzed with respect to the location of 
the lesion in terms of the given subdivisions. 

When the entire syndrome is thus examined, it 
seems evident that it cannot be well explained by 


Hunt’s theory. However, the cases presented here 
and otners culled from the literature fall into tie 
author’s classification very well. 

Since both patients recovered, the classification 
could not be subjected to the final test of pafiiolo;- 
ica! examination. 

The author would restrict the use of the term 
"Ramsay Hunt’s syndrome” to those cases in uhici 
the geniculate ganglion actually is involved, that i«, 
the herpes oticus syndrome. The cases of herpe 
facialis and herpes of the occipifocollar region, he 
feels, should be classified separately. 

Robert ■£. Cree.v, M D. 

Flficiier. E. F. : Craniotomy and Total Dissection as 
a Method In the Treatment of Abscess of the 
Brain. Ann. Surg., 1946, uj: 789. 

In the mass of somewhat confusing literature on 
the treatment of brain abscess, with the wide di- 
vergency of opinions regarding the proper manage- 
ment of such lesions, this article stands out with dis- 
tinction because of its clarity and instructiveness. The 
author has used his $ illustrative case histories with 
strong effect to demonstrate various lesions and the 
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Fig. I. — E. The small opening made by the aspirating needle is closed wilh the 
cunpM forceps and, if possible, this traction-hoM is maintained throughout the cap- 
sular dissection. 

F. The friability of the abscess wall or the slie of the lesion may necessitate piece- 
meal dissection. This is accomplished best with cotton pledget dissection, the abscess 
wall being folded into its own cavity. 

G. Gelatin sponge strips soaked m thrombin and then penicillin are placr<l in the 
medullary cavity. They are useful in sealing an opening into the ventricle cavity should 
such an accident occur in the dissection. 

II. The dura is sutured tightly as In routine craniotomy following removal of a tu- 
mor. (Courtesy of J. IJ. Uppincott Co.) 


Ingenuity with which he has met various problems. 
Fincher recognizes the great advantage in being able 
to dissect out a firmly encapsulated ab«ccss in Mo, 
much like a tumor mass, as do many other surgeons, 
but he points out that when this is not possible he 
has carried out radical total dissection of thccrttlrc 
mass and of any suspicious contiguous tissue, aided 
by hcav)’ but well controlled doses of sulfa drugs 
and penicillin, with a surprisingly low postoperative 
morbidity and as yet no mortality. It may be neces- 
sary, as a temporizing procedure, first to lap the 
abscKs to relieve any severe and increasing Intra- 
cranial tension, especially if lime for removal of the 
causative focus must be taken. He makes the |)oint, 
too, that the primary focus (osteomyelitic bone, a 
ittrosal ab«ccss, a mastoid infection) must be re- 
moved before or at the time of dcfiniliv’c attack on 
the intracranial abscess, else no cure of the ab<cess 
be cxpcctctl. Following a preliminary lapping 
m in abscess he has used thorium dioxide to outline 
the extent of the abscess cavity, and in at least i 
this procedure led to the discovery of an unsus- 
I'^cted multilobular abscess which was later com- 
r-rtcly and successfully removed. 

.•igure 1 illustrates quite well most of the Icch- 
mril stepsjn his treatment of brain abscess. Ventricu- 
J'^mphy is frequently u»cd for accurate localiza- 
tion of the legion. A craniotomy or ostcopla-slic 
IS then iwrformcd, the dura mater opened, the 
ouRfj peniclllin-soaketl cotton strips, 

' ‘wpthof the ab^cv" c'tifnated by tbe ventricular 
® minimal cortical vxci'inn maile, and then, 
thf Coagulating electric current, the rsposcil 


capsule is prepared for a'-piration. Through the one 
needle the pus is aspirated and the penicillin solution 
is injected, following which the somewhat collapsed 
capsule is gently teased out ol place with soft cotton 
pl^gcts. The closure is the same as that for any 
dean craniotomy, with tight closure of the dura 
mater, galea, and skin, without drainage. Penicillin 
or sulfa drugs may lie left in the intracranial portion 
of the wound. Joiiv Mvsny, M.f). 

SPINAL CORD AND ITS COVERINGS 

Wlilte, J. C., and Peterson, T. II.: Lumbar IlernU 
Qtions of Intenertcbrnl Discs; Value of Surgi- 
cal Removal for Naval Personnel. Occup. MrJ., 
1946, i; 145. 

In a scries of 947 civilian cases of hcrnlait'd inter- 
vertebral disc treatctf by operalic»n, by various work- 
ers, alKtut 68 per cent of the patients were rendrrrd 
completely or nearly free of symptoms, ami they 
were able to do their former work; 17 f»cr cent were 
able to carr>' on in a more limltctl capacity, and 15 
|>cr cent were not bencfitnl. 

Since tqto, few atlklcs dealing wilh the results on 
service personnel were written, and most of these 
did not include long follow-ups. However, m Inith 
the Unilctl States and the Ifritish military services, 
the trend has been toward conservative ircalmrnt 
because it was obscrvetl (hat operations were not 
successful in gelling a large iKrrcrnlagc of men back 
to fuU duly. 

In the present scries, 30 cases which were o|«-falct| 
HI>on b»f the removal of a herniated disc arc prr- 
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sented. All of the patients had severe low back pain 
and sciatica which failed to respond to a month’s 
trial of conservative orthopedic therapy. All but 2 
of this group showed a definite filling defect on the 
pantopaque spinogram; loi patients with syndromes 
suggesting lumbar disc herniation were examined by 
myelography. In the absence of a clear cut projec- 
tion or root filling defect, 56 were returned to the 
orthopedic service for conservative treatment. The 
2 patients upon whom an exploratory o|)eration was 
performed after normal spinograms were obtained, 
had symptoms and signs of root compression, and 
an elevated spinal fluid protein In both cases 
definite disc herniation was found. 

In the group subjected to operation, it was obvious 
that if the pain was not relieveil, all would have to 
be discharged from the service. 

Twenty-four men had /olloiv-ups to the end of 
1944 (from 5 months to years after operation). 
Of this group, 13 (54.2 per cent) had excellent re- 
sults, these were service men on active duty or vet- 
erans on unlimited activity. Five patients (20.8 per 
cent) had good results, these were service men on 
limited duty, but ready for full duty, or veterans 
engaged in moderately active work. Five patients 
(20.8 per cent) had uncertain results, these were still 
on limited duty, and presented recurrent back ache 
or sciatica. In 1 patient the result was a failure, and 
the patient was discharged from the service on ac- 
count of weakness in his back. 

In the remaining 15 cases, only the disposition at 
the time of discharge from the hospital was khown. 
Three (20 o per cent) were returned to active duty, 
10 (66,7 per cent) were returned to light duty or 
transferred to a convalescent hospital with a good 
chance of return to full duty; and 2 (13.3 per cent) 
were transferred to a convalescent hospital with a 
poor chance of return to duty. 

Four of the group had multiple ruptures of the 
intervertebral discs. At least 3 of these had excellent 
operative results. 

Three patients had recurrent pain due to rupture 
of another disc and 4 others had later disability after 
an initially successful result. One of the latter was 
noted to have loose articular facets at the time of 
operation. 

In addition, exploratory operations were per- 
formed on 7 other cases, but the diagnosis of her- 
niated disc was not substantiated at that time. 

In general, it is believed that spinal fusion should 
not be done unless structural defects in the vertebral 
column are obvious. When spinal fusion is done, a 
much longer period of hospitalixation Is required, 
which always results in a loss of desire to return to 
active service. 

It is most important for doctors and nurses to im- 
press upon these patients that they have not had a 
serious operation, because it is easy for this group of 
patients to magnify postoperative complaints, and 
thus become eligible for pension. 

It must be emphasized that in service hospitals, 
surgical removal of protrusions of intervertebral 


discs should be performed only in clear cut cases, ind 
on patients who are otherwise in sound physical 
condition and eager to return to their military duties, 
Robert E. Green, MD 


Fribcrg, S., and lllrsch, C.: On Late Results cF 
Operative Treatment for Intervertebral Disc 
Prolapses In the Lumbar Region. Ada ckir 
stand. , 1946, 93: 161. 


The authors report the results of check-up em- 
inations done 5 years after the surgical removal of 
prolapsed lumbar intervertebral discs in s semcl 
44 patients. Forty-two of these patients were work- 
ifig:32 had returned to their former profession which 
was physical labor in 22 cases. The average con- 
valescence before they returned to work was « 
weeks. After s years, 83.8 per cent of the patients 
ivere free from sciatic pain and 70 percent were free 
from low back pain; 65 per cent showed normal 
mobility of the lumbar region. The Achilies reflex 
was still absent in every patient, and more than hw 
of them still had areas of hypalgesia. In none of the 
cases did the authors, who arc orthopedic surgeons 
at the University of Stockholm, perform a fusion, 
and they do not recommend a combined operation 
However, a fusion may be considered at a later date 

If the low back pain has not subsided. , 

All of the patients were first treated conservatively 
and all had preoperatfve myeiographic studies, ioe 
authors do not consider a case of longstanding W 
bago or sciatic pain with an unstable low Mcs as 
being fully investigated without myelography, 


they make a definite dilTerentiation I?."; 

■ ed intervertebral disc and degeneration oltt! 


lapsed iniervcrteuiai uisv anu -- _ 

disc without prolapse, • 


Cord “Concussion" In War Wound ■ 
y. 5 Mrg., 1946, 34: *3*- 
In a study of 821 cases of 
resulting from bullets or shejl cent of 


noted a transient quadriplegia in 33 . ^ ^ 

th#- rasM. There was no evidence of direci a 6 


to the central nervous in any of the '“'J 

The transient nature of the disturbance -ug^ 


insient nature 01 me . ..februm; 

that it is comparable to concussion of t ..[jcus- 
hence the cases are presented as spinal cord concu 
sion. ,1 xhe usual 

Several case reports are P^esente . sudden 
features were a retention of consciousiws , 
complete loss of voluntary control return^ 
perception of the extremities, and jl„ctly 

normal function of the extrem 


'"Several postulations as to the 


discussed. The centers is pf®* 

impulse bombardment of the sp ^ transient 


sented. However, the occurrence 0 ^^^ 

quadriplegia without ”’^1°^ injury at * 


uadriplegia witnoui “ ... „.,-ve injury at » 
Its absence in many patients w*t ^ this 
distance from the *pmal axis, sugge ^^^li^ve 
hypothesis cannot be accepted. auw 
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that a dyssynchronization of neural activity results 
from the massivestimulationby the trauma. Whether 
the trauma is to the spinal cord, its meninges, or 
nerves is not known. Jack I. Woou, M.D. 

Ilagelstam. L.: On the Deformities of the Spine 
in Multiple Neurofibromatosis (von Reckling- 
hausen). Arch. Mr, scand., 1946, 93: 169. 

Alter a general review of the literature on multiple 
neurofibromatosis and the skeletal changes associ- 
ated with it, the author analyzed a series of 105 
cases of deformities of the spinal column collected 
from the literature. The most common of them 
were kyphoscoliosis, scoliosis, and kyphosis with 
occasional gibbus fotrsation in the thoracic and 
dorsolumbar regions. To these, the author added a 
case in which he found a marked dorsolumbar kypho- 
scoliosis with an hourglass shaped deformity of the 
first, second, and third lumbar vertebrae. He 
thought this deformity to be the result of a tropho- 
neurotic growth disturbance secondary to the neuro- 
fibromatosis. George Ferret, M.D. 

PERIPHERAL NERVES 

Bjbrkesten, G. af: Position of the Fingers and 
Function Deficiency In Ulnar Paralysis. Acta. 
e&lr. Kind., 1946, 93: 99. 

The author analyzed the anomalies in the position 
of the fingers in 152 cases of ulnar nerve lesions 
treated at the Finnish Red Cross Hospital in 1944 
and 1945. The lesion was above the elbow in 87 
cases and below the elbow in 65 cases and produced 
various degrees of clawing of the fingers. He found 
no clawing in 7 per cent, clawing of the fifth finger 
alone in 10 per cent, of the fourth and fifth fingers in 
4r per cent, of the third, fourth, and fifth fingers in 
18 per cent and of the second, third, fourth, and 
fifth fingers in 24 per cent of the cases. 

He deduced that the lumbrical muscles responsible 
ior the deformities were innervated by the ulnar 
nerve and showed considerable variations in their 
innervation. He reported poor functional results of 
the small hand muscles after ulnar nerve suture and 
ascribed them to a degeneration of the muscles partly 
caused by the hyperextension of the paralyzed lum- 
bricals. A splint of the clasp type applied across the 
hand over the metacarpophalangeal joints enabled 
the patients to extend their fingers, relieved the 
clawing, and increased the functional results. 

George Ferret, M.D. 

SYMPATHETIC NERVES 
FitzGerald, P. A.: Sympathectomy for Hyperten- 
sion. Irish J. M. Sc., 1946, ser. 6, 109. 

From a general review of the literature, the author 
Concludes that essential hypertension accounts for 
^ per cent of all cases of elevated blood pressure. 
A summary of 21 personally observed cases is pre- 
sented. It is believed, from the work of Goldblatt 
Ion renal ischemia), Page and others (on renin), and 


Homer Smith (on renal blood flow) that man has 
both a neurogenic and a hormonal control over renal 
blood flow, , . one must conclude that essential 
hypertension is nervous in origin, and only involves 
the kidney at a comparatively late stage.” Such a 
judgment directs sympathectomy as a treatment for 
this condition. Factors produced by sympathectomy 
which are important in the reduction of hyperten- 
sion are increased renal blood flow, stabilization of 
the reflex vasomotor mechanisms in peripheral ves- 
sels, and reduction in the amount of adrenalin which 
enters the circulation. 

Patients for whom a sympathectomy is considered 
must have essential hypertension and not hyper- 
picsia secondaty to endocrine disorders, nephritis, or 
aortic coarctation. The kidneys and the heart should 
be well compensated and the most favorable age 
group is below 40 years. Of value in assessing the 
status of the individual and indicating the prognosis 
after operation are ophthalmoscopic examination of 
the retinal vessels, renal function tests, and pressure 
changes during sedation. Ej^e signs are not reliable 
guides for individual prognosis although people with 
slight arteriolar constriction and/or minimal vessel 
crossing changes give better operative results. Re- 
duction of renal function below a Conway figure of 
50 carries a bad prognosis, but in the absence of 
renal necrosis or nitrogen retention, kidney function 
is considered irrelevant. When the diastolic pressure 
is more than 140 operation is useless as a means of 
pressure reduction, but many symptoms are amelio- 
rated. The prognosis seems worst in a combination 
of high pulse and high diastolic pressure. Best re- 
sults are with a pulse pressure which is less than half 
of the diastolic. When a fall in blood pressure to 
normal occurs after sodium amytal sedation, a sym- 
pathectomy is likely to help considerably. 

Other tests used are the cold pressor test of Hines 
and Drown, the variation in pressure from bed rest 
to exercise, and the change from hyperventilation to 
apnea. The more labile the blood pressure, the bet- 
ter the expectation following operation. Even when 
these tests do not indicate a good operative result, 
occasionally sympathectomy causes an unusually 
good response. This is true more frequently in the 
acute than in the chronic cases of hypertension. 
Often subjective symptoms such as headache, palpi- 
tations, and dizziness arc significantly improved 
following operation so that blood pressure levels 
cannot be the sole criteria of success or failure. 

Many variations of operations have been described 
to denervate the kidney, adrenal region, and to pro- 
mote peripheral vascular relaxation, viz. 

1923 Suggested first by Kraus to Bruening 

1923 Discussed further by Danielopolu 

1930 First performed. Unilateral splanchnlccc* 
tomy. Fieri 

1934 Anterior root section. Adson and Brown 

1934 Subdiaphragmatic splanchnic exposure, 
Craig; later Adson 

1935 Supradiaphragmatic splanchnic exprnure. 
Feet 
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1936 Ccliac sym|»alhcclomy. CrJlc 

1937 Total sympathectomy. Crimson 

1940 Lumbodorsal sympathectomy. Smtthwick. 

The surgical treatment of hypertension grew slow- 
ly in the minds of European workers and achieved 
final practical significance by surgeons in the United 
States. The operation most commonly utilized at 
present is that proposed by Smithwick. The author 
suggests the following revisions of Smithwick's 
classic procedure as described in 1940. The patient 
is placed in a lateral position and lilted 45" toward 
the operator. This avoids the cardiovascular strain 
imposed by the prone position and visualizes well the 
sympathetic chain. Instead of dissecting all the 
nerve trunks downward, he advises pulling the sym- 
pathetic nerves forward and working up the chain, 
but dissects down the splanchnic nerves. This is in 
accordance with the anatomical relation of the sym- 
pathetic nerves and intercostal vessels 

The side effects of the lumbodorsal sympathec- 
tomy are trivial for the most part. In the order of de- 
creasing frequency they are: vascular hyperemia of 
the lower limbs which become permanently warm 
and dry. Rarely the hands become cold as though 
they were the site of sympathetic hypertonus. Pos- 
tural hypotension frequently occurs, but soon dis- 
appears within 2 to ^ months. Bandaging the legs 
or wearing an abdominal binder alleviates this some- 
what. Some believe that bilateral section of the 
first lumbar ganglion interferes with ejaculation, but 
not potency, in the male. In the female the pam of 
menstruation and of the first stage of labor dis- 
appears. Increased intestinal peristaUis may occur 
especially in elderly people. This is easily controlled 
by atropine and disappears spontaneously in a few 
weeks. 

The author has performed 16 sympathectomies of 
the lumbodorsal type in 9 patients, removing the 
sympathetic chain from the ninth dorsal to the sec- 
ond lumbar, as well as the splanchnic nerves. He 
wails 2 weeks before doing the second stage. He 
obtained 2 excellent, 4 very satisfactory results, and 
X poor result in a period as long as years. (The 


other patients arc awaiting the second stage of tbf 
operation). He has had no operative mortality. In 
8 other instances he considered patients unsuitaWt 
for operation. Of these, 6 died within 4 months 
after this conclusion. He believes sympathectomy 
is the best method in use at present for the tteatmenl 
of essentia! hypertension. 

C. Frederick Kittip.M b 


MISCELLANEOUS 


Florlnl, E.: Bilateral Cervical Ribs Which Became 
Manifest after Trauma of the Hands (Costa 
ceriicale bilaterale resa manifesta da un trauma 
alle mani). Arch. ilal. ckir., 1944, 66: 180. 


A 22 year old patient developed an indolent ulcer 
on the dorsum of the tight hand following a bum 
with nitric acid. The roentgenographic eiamina- 
lion revealed a bilateral hypertrophy of the tians- 
verse processes of the seventh cervical vertebra. 

A partial resection of the right transverse proais 
of the seventh cervical vertebra, combined with 1 
section of the corresponding scalenus muscle and 
subclavian sympathectomy caused the_ dis^peat' 
ance of the syndrome of pallor, perspiratioa, dptro- 
phy of the nails, and tactile and thermic hype*' 
thesla. . ., 

Eight months later the patient developed a simiia' 
condition on the left hand following an 
similar procedure Nvas employed as on the right si 
and in addition to it a fibrous band uniting to 
cervical rib with the first thoracic rib was itvwo. 
The patient recovered. A trauma of the hands msy 
activate a latent syndrome of a cervical tn?- ^ , 
obKfvation is important from the medicoleg 
point of view. . , ... ... 

A fibrous band uniting the cervical with the ^ 
thoracic rib deserves attention as it ^ 

sible for a great part of the symptoms. H t 
nective tissue is found to be edematous 0 , 

stage of proliferation, its removal should 
the anterior scaleniotomy and the -.t. 

sympathectomy. Joseph K. Nasa , 
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CHEST WALL AND BREAST 

Leucutia, T.: The Value of Orchldectomy In the 
Treatment of Carcinoma of the Male Breast. 
Radiology, 1946, 46: 441. 

If the estrogenic origin of mammary carcinoma in 
the human being is accepted, it is reasonable to ex- 
pect that some of the observations made in animal 
experiments should hold for both men and women. 

In mammary carcinoma of the female, surgical or 
roentgen castration has been applied periodically for 
nearly half a century, and the conclusions as to its 
value are still far from definite. 

From the literature it may be seen that: 

1. In the presence of osseous mctastascs, roentgen 
castration is beneficial in one-third of the cases of 
mammary carcinoma, producing symptomatic relief 
and perhaps some prolongation of life. 

a. In local recurrences and generalized visceral 
metastases, roentgen, castration is of no particular 
value, although sporadic favorable results are de- 
scribed in the literature. 

3. In the operable group of mammarv carcinomas, 
routine roentgen castration is considered a futile 
effort, having no influence on the final results. More 
recently, considerable benefit is being claimed from 
surgical castration (bilateral oophorectomy) in the 
premenopausal stage, but the number of cases pub- 
hshed is still too small to warrant final conclusions. 

In mammary carcinoma of the male, castration, 
which is best accomplished by bilateral orchidcc- 
tomy, has been done, but it is not surprising that 
the conclusions as to its value should be indefinite. 

Leucutia presents 2 cases of carcinoma of the male 
breast, in which, at a very advanced stage, orchidcc- 
tomy was performed as a therapeutic measure. In 
the first case radical mastectomy and repeated series 
of deep roentgen therapy led to a satisfactory result 
tor 9 years, when general osseous metastases de- 
veloped. Within a few weeks following a bilateral 
orchldectomy there was a spectacular improvement, 
and the metastases completely disappeared in a 
period of 2 months. At the present time, nearly 2 
years later, the patient is in good condition and 
apparently free of carcinoma. 

In the second case a radical mastectomy folbwed 
by four series of deep roentgen therapy failed to 
prevent the development of local recurrence, which 
assumed the character of cancer en cuirasse. There 
were also signs of beginning metastases in the Hvei, 
but there was no invasion of the osseous system, 
two years later, a bilateral orchidectomy was done. 
Ihere was a very remarkable improvement, with a 
20 lb. weight gain within a few months after the 
°P^^ation. However, 6 months after the operation, 
extensive local recurrence developed as well as wide- 
spread visceral metastases and the patient expired 
2 months later. 


The reason why osseous metastases from mam- 
mary carcinoma of both sexes respond more readily 
than local recurrences or visceral metastases to the 
castration treatment, particularly in appropriate as- 
sociation with other methods of therapy, is not clear. 
It is possible that a neoplasm which, despite every- 
thing, produces local recurrence or swiftly invades 
distant viscera, represents a cancer of extremely 
great activity from the beginning and the removal 
of the estrogen source would have little or no influ- 
ence on it. On the other hand, metastases to the 
osseous system arc known to occur at a somewhat 
later period, which suggests a slower rate of growth 
of the cancer, hforeover, the osseous system itself 
docs not possess a function as vital for the survival 
of the body as, for example, the liver, brain, and 
most other viscera, a fact which, in the end, results 
in an apparently additional prolongation of life. 

Stephen A, Zifman, M.D, 

TRACHEA, LUNGS, AND PLEURA 
Maurer, £., and Blades, B.: Hernia of the Lung. 

/. Thorac. Surg., 1946, 15: 77. 

True hernia of the lung is a protrusion of the 
pleural covered lung beyond its normal boundaries, 
through an abnormal opening in the thoracic en* 
closure. 

According to location, lung hernias may be classi- 
fied into three groups; 

1. Cirvical. These usually occur through the 
superior aperture of the thorax, in the interval be- 
tween the sternocleidomastoid and scalenus anticus 
muscles, following some deficiency in Sibson’s fascia, 
and ate usually congenital. 

2. Thoracic. These arc most common because 
trauma is so common in this region. Herniation 
usually occurs anteriorly because the congenitally 
weak area, near the sternum, is covered only by the 
pectoral muscles, which do not give the support 
given by the trapezius, latissimus dorsi, and rhom- 
boid muscles posteriorly. 

3. Diaphragmatic. The extreme rarity of dia- 
phragmatic hernia is probably due to the imbalance 
between the positive intra-abdominal and the nega- 
tive intrathoracic pressures so that, in injuries of the 
diaphragm, the abdominal viscera usually are dis- 
placed into the corresponding hemithorax, while the 
lung collapses. 

According to etiology, lung hernias may be classi- 
fied into two groups: 

1. Congenital. These occur most commonly in the 
superior thoracic aperture, or anteriorly in the inter- 
spaces near the sternum. 

3. Acquired. These are traumatic, spontaneous 
(as a result of local wca kness in the boundaries of the 
thoracic cavity, with an abnormal increase in inlra- 
thoracic pressure), or pathologic (after abscesses of 
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the chest wall, empyema necessitatis, tumors, and 
tuberculous caries of the ribs). 

As a rule, pulmonary hernias present few symp' 
toms, especially if nontraumatic. The first com- 
plaint is tenderness over a new swelling in the chest, 
which increases in size on forced expiration. In the 
acute traumatic or postoperative varieties, how- 
ever, the picture is obscured by severe symptoms 
secondary to injury of the chest wall or pleura. The 
presence of a palpable orifice in the thorax, through 
which a smooth, soft, crepitant, reducible mass 
appears on forced expiration, makes the diagnosis 
evident. Should the mass appear on inspiration and 
disappear on expiration, prolapse of the abdominal 
viscera into the thorax should be suspected. 

In diSetential diagnosis, the following conditions 
should be considered: subcutaneous emphysema, 
empyema necessitatis, lung suppuration and degen- 
erating malignancy breaking through the chest wall, 
tumor of the thoracic wall, tuberculous caries of a 
rib, and gas bacillus infection of the thorax or chest 
wall with crepitation. 

The treatment is essentially surgical. Any defect 
of the chest wall can usually be repaired by plastic 
procedures involving only structures which arc part 
of the chest wall— rib, periosteum, and muscle. The 
most important feature in the repair of pulmonary 
hernias is the covering of the defect with sturdy 
bone, or with periosteum which will produce bone. 
The most satisfactory repair of average size defects 
is obtained by the suturing of periosteal flaps devel- 
oped from ribs immediately above and below the 
margins of the hernial orifice. The freeing of adhe- 
sions and of the lung about the margins of the hernial 
orifice, combined with the creation of a local pneumo- 
thorax, is important in producing a cushion between 
the lung and the freshly repaired chest wall. Endo- 
tracheal administration of the anesthetic agent is 
necessary, since this insures safety when the pleura 
is opened widely, and makes it possible to leave the 
lung in the desired degree of inflation. 

Samuel Kaun, M.D. 

Nylander, P. £. A., and Klvlkanervo, K.: On Extra- 
pleural Paeur^ysls in Pulmonary’ TubercalO' 
sis. Acta chir. seand., 1946, 93: 325. 

Investigations of extrapleural pneumolysis arc too 
often based on limited materials and short observa- 
tions. This is a continuous series of 1x8 cases of 
pneumolysis in 115 patients observed between 1939 
and 1944; 47 were men and 68 women, the youngest 
being 13 years old and the oldest 50. The authors’ 
opinion regarding the nature of the cases in which 
pneumolysis should be applied, which is based on the 
successful results as well as the failures at the sani- 
torium Kiljavannummen Parantola, is repotted. 

At the end of the observation period 91 patients 
survived, 67 without bacilli. Twenty-four patients 
had positive sputum and most of these were unable 
to work. The earliest death took place 3 mont^ 
after the operation. Treatment was often given in 
cases in which no other collapse therapy was possi- 


ble. Bilateral collapse treatment offen excellent 
selectivity. 

Productive forms of disease in which the general 
condition has been improved as much as possible 
most suitable. In approximately every thirdciseot 
the exudative type, tuberculous infection arises in 
the extrapleural space, and from 10 to 15 per cent cf 
these cases develop specific empyema cavities wHch 
often heal at the cost of collapse; yet this hazard is 
less than that of disseminations and pneumonias 
occurring in thoracoplasty with exudative disease. 

In old cases the tissue overlying the carity may 
derive some of its blood supply through the endo- 
thomde fascia. Separation of the parietal pleura 
may interfere with the blood supply with rupture of 
the cavity by necrosis. When the patient is knoiia 
to have bad a serious pleural affection, pneumoiyris 
must be considered contraindicated. The difficulties 
in establishing a collapse increase the further dora 
the cavity is located, but because the thorax re- 
mains practically intact, pneumolysis may be used 
when the function of the circulatory system is no 
longer quite normal in individuals of more advanced 
age. Results have been better in women than in 
men. . . i . 

Under local anesthesia with the patient in the sit- 
ting posture an oblique incision is made at the apex cl 
the shoulder blade at the second or third thoracc 
vertebra. A length from 6 to 8 
subperiosteally from the fourth or fifth rib. Mrin 
asepsis and meticulous hemostasis are important. 

The lung is left unstripped some distance above 
the hilus in order that the cavity may 
against the mediastinum and will not drop to i 
floor of the space where there is no fixed base. 

The first group of complications includes lar^ 
postoperative hemorrhages, nonspecific inteewn p 
and the formation of exudate. The second group 
comprises specific infections and perforations 0 
lung. Collapse created by means of 
been completed either by thoracopipty or hy p 
cxeresisin 12.2 percent of the ^“thors cases 
count of obliteration of the space. 
pneumolysis is indicated when coagulatio ^ 
ohffterafibn evirfenf. It sbaald be don 
fortnight after the first operation when dot 
removable and specific infections have not y 
to develop into severe extrapleural empy . ' 

In cases in which a sterile exudate pers s 8pnej_ 
mothorax must promptly be eonverte gj. 

thorax. For empyemas the ,r ® . for 

paraffin oil alone or with azochloraim g’ctulJ, 
the most dangerous complication, bronchial fistula, 
there b no reliable remedy. . _ hi-aling 

Four weeks are allowed for drying u^P 

of the space for converting pneumothoMX 10 

thorax. Initial air refills with sijshtly S 
sure are generally followed by oil. ,|iy as il 

thorax cases the lung re- 
may also do with oil. In most of the without 

yatoed tor yea,, in the eetraptoel M-D- 
deleterious effect. j 
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Santy, P., BIrard, M., and Fratsse, P.; Surfiical 
Treatment of Abscess of the Middle Lobe of the 
Right Lung (Le tiaitemeat chiiutgical dea abcte 
du lobe moyen du poumon droit). Lyon chir., 1945. 
401 179- 

Among 120 lung abscesses the a.uthors encoun- 
tered 6 located in the middle lobe on the right side. 
Such location creates 2 problems— diagnosis and 
surgical approach. 

As judged from published observations, signs of an 
abscess in the middle lobe are not dramatic. Puru- 
lent expectoration, sometimes fetid, is not abundant 
and elevations of the temperature are not very 
marked. Hemoptysis, frequently recorded in the 
evolution of such abscesses, may lead to a diagnostic 
error, suggesting a neoplasm or tuberculosis rather 
than an abscess. The ventilation of the lobe depends 
entirely on 2 axial bronchi and may be suppressed 
easily by suppurative processes. Such functional 
obliteration of the bronchi renders the evacuation of 
the abscess difficult. Vomiting is rare and the 
roentgenograms seldom visualize fluid and air be- 
cause evacuation of the cavity is difficult. The in- 
flammatory reaction and congestion of the bronchial 
mucosa are responsible for the relative frequency of 
slight hemoptysis. The obliteration of the bronchi 
causes atelectasis, which is frequently visible in 
roentgenograms. However, the interpretation of the 
films is not always easy, especially if they are taken 
only in the anteroposterior direction, but the opaque 
triangle visible in pictures taken in the lateral direc- 
tion is_ quite characteristic. Tomography is a valu- 
able diagnostic aid. Frequently only bronchoscopy 
and bronchography lead to the correct diagnosis, 
mstead of a direct injection of lipiodol through a 
bronchial catheter the authors use tracheal instilla- 
tion. 

The authors discuss the anatomic topography of 
the middle lobe, paying particular attention to the 
interlobar incisures which interfere with the creation 
of a pleural symphysis. Pneumotomy of the right 
middle lobe always carries the risk of operative 
pneumothorax. Only operations on certain limited 
zpnes of the upper and lower lobes carry a similar 
risk. 

The authors describe the variable character of the 
Ic^er incisura. Coalescence of the upper and middle 
lobes creates a great handicap for exeresis because a 
simple dissection in such cases is unable to liberate 
the middle lobe up to Its pedicle. 

Repeated punctures may be necessary to locate an 
abscess in the middle lobe because tomographic 
tudies may visualize the lesion without establishing 
n relations to the thoracic wall. The best ap- 
proach is from the front. Pneumotomy through the 
xiHary line invariably exposes one of the incisuras. 
lihk • approach is through the fourth or 

fifr? space anteriorly. A resection of the 

fn, usually sufficient but occasionally the 

^ud sixth ribs must also be removed. Not 
from 4 to 5 cm. of a rib should be rc- 
The authors advocate two stages of pneu- 


motomy with an interval of from 8 to 10 days be- 
tween them. Even if the aspiration revealed an 
abscess, there is always the danger of surgical pneu- 
mothorax caused by the exposure of an incisura. If a 
pneumothorax is established before the discovery of 
the abscess, the danger of an infection of the pleura 
is relatively small. In such cases the pneumothorax 
should be aspirated and an attempt should be made 
to close the opening in the pleura. If the pleural 
cavity is opened at the time of the discovery of the 
abscess, the opening in the pleura should be promptly 
dosed and proper drainage of the pulmonary focus 
should be established to avoid an infection of the 
pleural cavity. 

In 4 of 5 cases of pneumotomy an operative 
pneumothorax was inadvertently established by the 
author by exposure of one of the incisuras. At- 
tempts to provoke an interlobar symphysis by the 
insufflation of sterile talcum powder failed. 

A surgical intervention is indicated only if one is 
dealing with a grave form of suppuration, without 
hope of a favorable spontaneous evolution. Some- 
times direct aspiration through the bronchoscope 
and the application of cocaine to the bronchial mu- 
cosa may ameliorate the condition by facilitating 
drainage. 

The authors’ experience with lobectomy in the 
treatment of bronchiectasis showed that such a pro- 
cedure is advisable only after the lesions became 
relativel>^ dry. This can be accomplished by pos- 
tural drainage in bronchiectasis but not in the case 
of an abscess, and therefore the authors prefer 
pneumotomy to lobectomy as far as the treatment 
of abscess is concerned. Furthermore, lobectomy of 
the middle lobe is technically much more difficult 
than lobectomy of the lower lobe because the separa- 
tion from the upper lobe may be laborious and 
hemostasis of the pedicle may require a sacrifice of 
the lower lobe. Therefore, the authors recommend 
lobectomy only for chronic abscesses with pyosclero- 
sis and associated bronchiectasis. Lobectomy may 
also be indicated if the process does not cease after 
pneumotomy and the suppuration and hemoptysis 
persist. 

The authors employed pneumotomy in 4 cases, a 
single tamponade in i case and pneumotomy fol- 
lowed by lobectomy also in i case. One of the 
patients is stiU under treatment while the 5 others 
made complete recovery. Joseph K. Narat, M.D. 

Berard, M., Galy, P., and Dumarest, J.; The Sec- 
ondary Epithelization of Cavities of Chronic 
Lung Abscesses, (L’fpitWIialisation secondaire 
des cavitfs d’ abets chroniciues du poumon). Prtzst 
mid., 1946. 54: 234- 

In the surgical treatment of certain pulmonary 
suppurations, one of the major difficulties is repre- 
sented by the absence of closure of the drained 
cavity, in spite of the disappearance of the local 
phenomena of suppuration. 

The rigidity of the pulmonary parenchyma around 
the cavity, appreciable at the time of intervention 
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Fig. I. Section of the wall. On the surface cylindrical 
cjiithelium is found Ijnng on a slightly vascular fibrous 
tissue. Subepithelial cellular infiltration. 


ih considered the chief cause of persistence of the 
cavity. 

The study of the inner lining of the walls, showing 
at times an epithelial border of the bronchial type, 
led the authors to a different interpretation of the 
facts. This inner wall— smooth and glistetting like 
mothcr-of-pcarl— is in contrast to the broken and 
irregular lining of the acute abscess cavity. 

The shin>[ appearance of this inner lining of the 
drained cavity brought up the question in the au- 
thors' minds as to whether the originaf condition was 
a true abscess— a newly formed cavity in the course 
of suppuration in tissue which was formerly healthy 
—or the suppuration of a pre-existing cavity in the 
form of a congenital cyst or bronchiectasis. Dia^o- 
sis is often diilicult even after microscopic examina- 
tion of specimens of the wall removed at biopsy. 

The presence of an epithelial covering of the bron- 
chial type on the inner surface of the cavity is con- 
sidered an important finding in favor of cyst. 

The authors report some observations after micro- 
scopic study of tissue of the wall of a persistent cavity 
removed at biopsy 3 years after pneumotomy. At 
the time of pneumotomy it was noted, expressly, 
that the cavity contained pulmonary scarring, a sign 
of abscess of the lung. The contents of the most in- 
fected cyst are always liquid; the lining of the wall 
does not show scarring. 

From the accompanying photomicrograph it can 
be seen that in one extremity of the section there is 
pseudostratified, ciliated epithelium. The epitheli- 
um lies on a distinct, well marked base of dense con- 
nective tissue with longitudinal bundles and little 
cellular infiltration. The capillary vessels are few in 
number. At the other extremity of the section, the 
fibrous tissue is more vascular. There are visible 
certain alveolar elements in the form of small cy’stic 
formations and a bronchus of fair size, lined by nor- 
mal epithelium with much infiltration of the corium. 
Muscular elements are dissociated. 

Similar observations were made by the authors 
while studying histological sections of the wall of a 
persistent cavity known to be due to suppuration of 
a pre-existing congenital cyst. 


Theoretically, the wall of an epithelized chronic 
abscess does not contain smooth muscle, and glandu- 
lar and cartilaginous structures of the bronchia! ijpe. 
In the congenital cysts and the bronchiectatic cav- 
ities, on the contrary, such structures will be found 
to be more or less numerous. The authors agree that 
these differences have great differentiating value, but 
arc not absolute. 

The mechanism of the epithelizafion of the 
chronic abscess cavity seems to the authors to be due 
to an epithelial growth which leaves the bronchus b 
drainage and advances progressively in the sticky 
pocket to cover the avail of the cavity. This epitheli- 
zation is the most important factor in the passage to 
chronkity ol the abscess cavity after pneumotemy 

From a therapeutic view it seems logical to at- 
tempt destruction of this epithelium. Such attempts 
run into great technical difficulties.^ The surgial 
decortication of the lining of the cavity_ exposes the 
patient to the danger of gaseous emboli by the en- 
trance of air into newly formed capillaries in tie 
wall. Chemical cauterization is possible, but has not 
been tried by the authors. Secondary lobectomy is 
indicated. 

Early care of the foci of beginning 
puration is the best prophylaxis of this formidsDi' 
complication. . . .... 

In rfeumfi, the cavities of chronic v.nJ 
lung are often difficult to distingursh, opth cunicwy 
and roentgenologically, from congenita! cysts wb 
have been secondarily infected and drained by pne • 
motomy. It is customary to consider that the « • 


fiiuwiny. 111$ iv .—.In 

logical examination of the lining of the ” 1 *^^ P*™ 

« tK. l«,Ws. as only the cep- 


a distinction between the lesions, as 0.../ — . 
genital cysts should present an epithelium 0 
bronchial type. Examination of the . . . 
walls of certain pulmonary cavities, drameui 
long time, allowed the authors to disco«r P. 
thelium on the surface in some of their cases: 
the acute character of the initial lesion ecu , 
doubted. So, an abscess cavity having p 


chronicity can seconaaruy epiuic*.'- _ 

of importance in explaining the absence w 
and the cicatrization of some cavities ^fte 

BuckwellMabkiuu.M.I'- 


Wott., 0 . F., Clagclt, O. T., and 

Lipoma of the Bronchus; Discuss! ® jj,j,roii- 

Neoplasms and Report of a Case 0 a 
chlal Lipoma. 7. TAow. 1946, i 5 - 

in tumor* 

Because of the frequent presence , },umsfl 
of the bronchus it was decided to^;‘““/„p,tioDs: 


bronchi in an attempt to answer i hronebus? 

(0 Is fat a normal component 

M If it is, in what portion of the ,|,i i, 1.1 

fat occutf and (3) In which of the ore" 

’’'bSs of tissue were ent from the >’'"'1,3’ tees 

involved parenchyma of iS jjad broncho- 


invoiveu - 

surgically removed from patic“« -nutine section* 
genic carcinoma. In addition, # ji 
Gained with hematoxylin and eosm, fr 
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of 25 patients who died of brain tumors, were 
examined. 

In the large bronchi fat always was present in the 
fibrous tissue external to the cartilage plates. Lesser 
.amounts were found with equal frequency in the 
connective tissue (submucosa) between the cartilage 
and the muscular layer. In the latter position, fat 
was most frequently found near the cartilage plates; 
less often it approached the muscular layer. In the 
smaller bronchi fat was usually present in the walls 
in gradually decreasing amounts until the cartilages 
disappeared. The authors were unable to find fat in 
any portion of the bronchial tree which did not con- 
tain cartilage. 

The treatment of fibromas, chondromas, hamar- 
tomas, and lipomas is the same. The procedure of 
choice is removal with bronchoscopic forceps, surgi- 
cal diathermy, and local implantation of radon seeds, 
if necessary. Removal of pulmonary tissue need be 
done only when the tumor cannot be successfully 
treated through the bronchoscope or when suppura- 
tion in the pulmonary tissue distal to the tumor en- 
dangers the health of the patient. On the other 
hand, there is much disagreement concerning the 
proper treatment of the adenoma-cylindroma group. 
Those who consider these tumors strictly benign 
treat them just as they would the other benign tu- 
tnore mentioned previously in this report. Others 
believe that the danger of local invasion, metastasis, 
hemorrhage, and local recurrence with bronchial oc- 
clusion outweighs the risk of primary pneumonec- 
tomy or lobectomy. 

The authors' attitude toward the treatment of 
bronchial adenomas has been well summarized In a 
recent article by McDonald, Moersch, and Tinney. 
In brief, they favor conservative treatment when the 
adenoma is attached by a narrow pedicle an d is mov- 
able, when it is situated close to the coryna, and when 
the general condition of the patient is poor. LoWc- 
tomy or pneumonectomy is preferred when the ade- 
noma is situated in a bronchus that cannot be visual- 
ized bronchoscopically, when severe secondary pul- 
monary suppurative disease is present, when there is 
obvious evidence of peribronchial infiltration (of the 
adenoma), and when the adenoma has been treated 
endoscopically and tends to recur. Cylindromas are 
oemg treated in a similar manner until more is known 
about their growth potentialities. The authors are 
aware of the advantages of surgical extirpation and 
are now employing this method with increasing fre- 
quency. 

P- A., and Clerf, L. H.: Bronchogenic Car- 
if. Ass., 1946, 130; ioo6. 

The method of examination of bronchial secretions 

I cancer cells is presented not with the idea of find- 
. Substitute for the already well established and 

guly efficient methods used in the diagnosis of pul- 
carcinoma, but as an adjunct to be used in 
with these methods. By the method 
mil It is hoped that the central, peripheral, or 
fnonary neoplasms will be diagnosed at the time 
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oi the first bronchoscopy without losing a valuable 
month or two waiting for an x-ray shadow to in- 
crease or decrease in intensity in order to be certain 
that a lesion is or is not neoplastic. By that time it 
might be too late. 

In cases in which a tumor was visualized endo- 
scopically it was made certain that the neoplasm was 
not traumatized with the bronchoscope, in order that 
only Spontaneously sloughed material might be ex- 
amined. 

The aspirator was washed with a small quantity 
of saline solution only when the amount of secretion 
was too scanty to reach the collector. As soon as the 
material was obtained it was sent to the laboratory 
where smears were made immediately, and while 
still wet rvere fixed in equal parts of 95 per cent alco- 
hol and ether, and stained by the Papanicolaou 
technique. 

Thin smears are more valuable, for in these all 
cells can be adequately studied. In preparing the 
smears, the material was placed in the center of the 
slide and gently crushed with another slide, care 
being taken that any granules which may have been 
present did not escape peripherally. Because of the 
inequality of the distribution of the cancer cells, an 
arbitrary figure of 5 smears from each secretion was 
adopted, and in a few instances as many as 15 smears 
were prepared. 

The secretions were quite characteristic, although 
not necessarily pathognomonic. The color ranged 
from gray and watery to somewhat creamy and 
opaque, but invariably the secretion was either 
streaked with or diffusely mixed with bright red, 

f ink, or dark brown partially disintegrated blood, 
t was always tenacious and adhered closely to the 
side of the collector and glass slide. 

One must first become thoroughly {amiliar with 
the noncancerous elements in bronchial secretion. 

In secretions containing cancer cells, there is a 
certain appearance which gives one the impression 
that the preparation should contain cancer cells. 
The leucocytic elements are in abeyance or entirely 
absent. The slides appear “cleaner" than do those, 
for instance, from bronchiectatic cases. Pavement 
cells are often increased when the tumor is of a 
squamous cell variety. The erythrocytes are usually 
fairly abundant 

The following separate groups of cancer cells have 
been recognized in bronchial secretions: 

I. Clusters of cells which arc present in squamous 
cell carcinoma. They are seen as a mass of closely 
packed, relatively large cells whose cytoplasm stains 
an orange red and whose nuclei are large and dark 
blue. Cilia are never present. At the periphery there 
are usually encountered a few detached single cancer 
cells. These cells arc quite well differentiated and so 
do not appear as “wild" as do the cells of the more 
anaplastic tumors. 

2. Large irregular single cells found in the more 
differentiated tumors and in those with adenomatous 
formation. When the tumor is less well differenti- 
ated, in adenomatous formation or a combination of 
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the two, single cancer cells are found in the secretions. 
The nuclear-cytoplasmic ratio is increased over 
normal. The nuclei are single or multiple and usu- 
ally arc extremely bizarre. Nucleoli are not always 
demonstrable. 

3. Smaller more uniform cells present in the so- 
called oat-cell carcinoma. They are best identifier] 
by their size and by the fact that although the cells 
are similar, there are definite variations in the shape 
of the nuclei from cell to cell. 

A diagnosis of carcinoma can be made on finding 
a single cancer cell Usually if there is one cancer 
cell present there are others also. It can be stated as 
axiomatic that any ceil or group of cells bearing cilia 
are not cancerous. When bizarre single cells are en- 
countered, there is no question of the process being 
cancerous. 

When one is in doubt as to whether a cell or 
group of cells are cancerous, the chances are they 
are innocent. Lymphocytes, basal cells, and macro- 
phages may be confused with cells from an oat-cell 
type ol carcinoma. 

in 30 consecutive cases of primary pulmonary 
carcinoma, cancer cells were demonstrated in a, 
or 73 per cent of the cases, In the same series a pos- 
itive morphological diagnosis, from a study of tissue 
removed endoscopically, was obtained in 11 cases, or 
36 per cent. Cancer cells were present in secretions 
Trotn 7 cases in which bronchoscopy was negative. 

Let PuLtts, M.D. 

Allison, ?. R.: Intrapericardial Approach to the 
Lung Root In the Treatment of Dronchlal 
Carcinoma by Dissection Pneumonectomy. 
J . Thorac . 1946, 15: 99. 

A technique of individual ligation of pulmonary 
vessels after wide opening of the pericardium has 
been evolved, with the result that those bronchial 
growths closely set between the hdar structures, 
those surrounding, or even adherent to, the pulmon- 
ary vessels, and those in which the primary growth 
or secondary glands are adherent to the pericardium, 
can now be dealt with more radically. When the 
growth is peripherally placed and IheWlar structures 
are separated by soft glands and areolar tissue, the 
usual dissection outside the pericardium presents no 
difficulties. If the vessels are felt stretched over 
masses of growth, or if neoplastic tissue is fell so near 
to the pericardium that a good margin of tissue can- 
not be obtained beyond it, intrapericardial dissection 
offers a quicker, safer, easier and, at the same lime, 
more radical operation. 

The chest is opened by cither of the tworecogni^ 
approaches for lung carcinoma; the anterwc incision 
or the posterolateral incision. The immediate results 
in surgical removal of the lung lor carcinoma depend 
very much on the spillover of septic secretions into 
the good lung, and it is therefore of great advantage 
if the affected bronchus can be occluded either by 
clamp or strong ligature before much manipulation 
of the lung takes place. More often this can be done 
easily by the posterolateral approach. 


Lejt Side. The left phrenic nerve is crushed u i 
crosses the aortic arch. An incision about iKMe 
long Is then made in the pericardium immediately i 
front of, and parallel with, the phrenic nerve. Thi 
incision is extended backward over and below th 
lung root, dividing the phrenic nerve and accom 
(rtnying vessels which have been underslitched it 
tied. When the outer edge of the pericardium is 
retracted, the most obvious vessel is the anterior 
superior pulmonary vein. The reflection between tie 
two veins is easily perforated with curved scisson 
and the opening enlarged so that the finger can be 
passed around the vein. The vein should then bt 
hooked forward while the serous reflections art stU 
further divided, both toward and up to the parittil 
pericardium and inward to the auricle. In thu 
the length of the vein available for ligature and 
division inside the pericardium is ample. Npberd 
silk ligatures are applied, and then the vein is trins- 
fixed between the ligatures, one adjacent to each li?- 
aturc. The vessel is then divided between the 
transfixion. The inferior vein is treated in a shslti 
manner. .... 

To isolate the pulmonary artery, the penearflis 
incision is prolonged upward to the anterior aspeci 
of the artery. The finger can then be passed erojind 
the superior and posterior aspects of the vessel w 
show below, covered by the serous reflection. JW 
reflection is divided and the artery is tbea free to « 
treated by double ligature and stitching, w 7 
described for the vein. On the left side the mfeno 
vein may present some difSculty if the snwr 
approach is used, for it is overlaid by the v«tn iM, 
but on the right side it is easily accessible by «!>« 
approach. The fibrous pericardium over w 
main bronchus is then incised. Th* glaws 
fibrous tissue from the bifurcation of the > 
and from within the arch of the w^ts, are 
down. The bronchus is divided 
single terminal continuous stitch. The re ? 
pericardium behind the lung root is then □ „ 

the lung is removed. This last i^ision should m " 
toward the middle line so that the ..n bf 

between the pericardium and the ,1 thf 

stripped down in continuity with the gl 
bifurcation of the trachea. . .....ftuDptt 

In cases ia which a growth occurs in th ^1, 
lobe, and especially when the Posterolateral app 

h ostd, it may ba tasy (iret to “i ‘J’' “Sii* 

monary ligament and then to divide 
inferior vein outside tbe pencaidium- * 

tissue involves the superior vein, 't may 
to dissect the vein and upper border 
off the main pulmonary artery and 
section through the auricle itself rajh , . tie 
the veins separately. In this ^ j“{,e isolated 
a ligature of stout colostomy silk ar ^ ^if int 

part of the auricle. Three distal to 

silk are then inserted in the *t;ricm > jjstally 
the ligature. Clamps .are/Ppl‘«^ and 

and the auricle is divided betwe . ^ ^ with 
the traction sutures and finally stitcneo h 
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continuous fine silk. The traction sutures may then 
be lightly tied or removed. 

Right Side. The incision of the pericardium in 
front of the lung root passes backward above, 
dividing the phrenic nerve and vessels and reaching 
the angle between the superior vena cava and the 
tight pulmonary artery. Here the serous coat is 
reflected on the under surface of the artery, leaving a 
fornix in front and behind. The fibrous pericardium, 
as it splays out in the angle between the two vessels, 
is divided, and the serous reflection of the anterior 
fornix is cut. The finger can then be passed through 
the posterior fornix into the postcaval recess, and a 
long length of pulmonary artery exposed. It is 
doubly ligatured, stitched, and divided. The pul- 
monary veins on the right side sometimes join so 
soon after entering the pericardium that they are 
more easily treated as a single vessel. The vessel is 
really a part of the left antrum and has a fairly thick 
muscular wall. Below the inferior pulmonary vein 
the double layer passing on to the inferior vena cava 
is divided. Access to the posterior surface of the 
anlium is then possible, and after the serous reflec- 
tions above the superior vein have been divided, it 
can be treated in the manner described for the left 
side. It may be necessary^ in order to leave enough 
room for dmsion, to omit the distal ligature and 
apply a clamp. In such circumstances it has usually 
been considered wise to tie off the pulmonar>’ artery 
, before dividing the veins, so that if the clamp slips, 
the loss of blood is only that which would be removed 
with the lung. 

On either side no attempt is made to close the 
pericardial sac. It is considered an essential part of 
the operation that the pericardial sac be left in wide 
communication with the pleural space, into which It 
drams freely. This applies whether or not contam- 
ination of the pleura is thought to have occurred. It 
may be found necessary to insert one or two sutures 
to prevent prolapse of the heart or part of the heart 
into the pleura, otherwise impairment of cardiac 
function might occur from the strangulating action 
^ Tk pericardium. 

The most important points in bronchial closure 
are section of the bronchus as close as possible to the 
trachea, simple terminal suture, and a good cover of 
pleural membrane with mediastinal tissue which 
must be stitched to the stump well above the line of 
nronchial suture. 

The above technique was used in lo patients who 
were otherwise considered to be inoperable. Five of 
these cases came to autopsy. The remaining 5 pa- 
tie^ are still alive. 

V author states that no conclusion can be drawn 
i^ut the relative merits of extrapericardial and 
ntrapericardial dissection in respect to the end 
esults. Sepsis seems to be no contraindication to 
penmg the pericardium as long as it is'left in free 
mmumcation with the pleural space aftenvard, 
j P^^mardial sac appears to drain into the pleura 
h become sealed off in from 2 to 3 days. 

Lee Pullen, M.D. 


Mftndevllle, F. B. : Roentgen and Clinical Problems 
in So-called Solitary Metastatic Tumors In the 
Chest. Am. J. Surg., 1946, 71: 669. 

Because the tremendous acquisition of skill and 
experience by thoracic surgeons has increased the 
responsibilities of the radiologist in the examination 
and diagnosis of chest tumors, the author’s object is 
to consider the management of solitary metastatic 
tumors of the chest without drawing any rigid or 
final irrevocable conclusions. 

Five cases seen during his x-ray experience were 
subsequently operated upon and illustrated that 
thoracic surgery has reached a state of perfection in 
which survival after operative removal of metastatic 
chest tumors is obtainable. In 1 instance a primary 
hypernephroma was missed until the pathologist 
had studied the sections of an excised chest tumor 
assumed to be primary. Subsequent intravenous 
pyelography showed an enormous left kidney tumor 
with poor function and very poorly outlined and de- 
formed pelvis and calyces. Within 6 months the 
lungs shorved multiple oval metastatic nodules and 
death soon ioHowed. Error in this case was dis- 
astrous and shows how the responsibilities of the 
radiologist have increased. 

Personal communications of many thoracic sur- 
geons over a period of years emphasize that in certain 
cases In which the primary tumor has been removed 
and an apparently single late metastatic lesion ap- 
pears, operative intervention is being considered as a 
chance possibility of completely eradicating the dis- 
ease. Relief of pain, alleviation of respiratory dis- 
tress, and removal of a focus which might give rise to 
tertiary metastascs have been other arguments in 
favor of surgery. 

Eight reports of surgical removal of apparently 
solitary metastatic chest tumors have been ab- 
stracted from the medical literature. 

A most discourgaging argument has been the lack 
of enthusiasm shown by pathologists as a group for 
these procedures, since proved solitary metastatic 
tumors in the chest appear to be rare at autopsy and 
unlikely in the light of Batson’s contribution on the 
vertebral veins as a channel for spread. 

In considering exploratory thoracotomy it is dif- 
ficult to differentiate benign from malignant tumors 
of the chest by roentgen means alone, and it is also 
difficult to differentiate many primary from solitary 
metastatic tumors with x-rays. 

We lack knowledge of the natural history of pri- 
mary tumors and their melastases which makes 
prognosis difficult when they are treated surgically 
or when they are not treated. Metastases some- 
times manifest themselves from 5 to 15 years after 
proof of existence of the primary cancer. 

Other means than surgical, such as radiation 
therapy, are inadequate in dealing with primary or 
metastatic tumors of the lung. 

The many problems of solitary metastatic tumors 
of the chest remain unsolved, but the author calls 
attention to treatment which is as yet of a highly ex- 
perimental nature. Lvnn Jornsen, M.D. 
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ft'antas. A. A.: The Technique of lobectomy, with 
Especial Reference to the IndlrlduallJUatlonof 
the Parts of the Pedicle (Tfcnica de la lobrctomU, 
con espcciil tclercocia al pTOcedimlcnto de la liRa- 
dura individual de los elementos del pedlculo). het. 
Insl. elin. qiiir., I). Aim , 1945, 2i : 421. 

Santas considers that the cvi<lenl progress during 
the last few years in the field of thoracic surger)* has 
been due to several factors such as the pro|KT anes- 
thvsva, the Ivettci systcnvatiratnvn of patients, the 
positive pressure and tracheal intulution, antj the 
preventive treatment of shock lie «lcscril>cs the an- 
atomy of the bronchi and the arteries of the lungs. 

According to his experience he has found theindi* 
viilual bronchovascular ligature to be the elective 
procedure in the lobectomy oivcration. In doing the 
individual ligations of both the bronchi and vessels 
he found that the lobcctom^’ was more complete and 
that the chances of cicatrization without infection 
were greater. The pleuralization of the stump and 
the proper drainage during at least from 4S to 72 
hours arc measures of importance for the success of 
the operation The otverating technique of lobec- 
tomies in general as well as of lobectomies concerning 
each particular lobule are <Jescribc<l. The indica- 
tions in general are discus«ctl. 

The anesthesia most commonly u'cd is cyclo* 
propane-ether given by tracheal intubation. The 
transitory phrenic inhibition is nude by novocain 
injection in the neck or. if paralv-sis of (he diaphragm 
is not essential, the opening of the thorax is made 
by an intercostal incision or by resection of one or 
more ribs 

Once the thoracic cavity is opened, gauze wet 
with saline solution is plac^ in the borders of the 
wound. The dissection of the inci<cura of the lung 
should be complete. Refore dissection of the hilum 
the vascular elements should be recognized to avoid 
hemorrhage. Ilcforc the bronchi arc approachH the 
pleural cavity should be isolated (o avoid its 
contamination. The bronchi are ligated with 
a U ligature and section of the bronchi is slouc 
with an X ligature. Unnecessary trauma of the 
pleura should be avoided. It is considered good 
practice to add sulfonamide powder to the pleura 
before the wound is dosed. Proper drainage 
during the first 4S to 72 hours is indicated. 

After the pleuralization is done expansion of the 
lung is initiated. The suture of the different layers 
of tissues of the operative wound is done mcthoili- 
cally, and an attempt is made to close the pleural 
cavity entirely. IViLmu E. Rjcketts, M.D. 

ESOPHAGUS AND MEDIASTINUM 

Lcegaard, T.: Corrosive Injuries of the Esophagus; 
with Particular Reference to the Treatment of 
Acute Corrosive Esophagitis. J. Lar. Old., bond , 
1945. 60: 389. 

In the Ear, Nose, ainl Throat Ucparlmyiit of the 
Rikshospital, Oslo, 20 patients in all, with recent 
corrosive injuries and strictures of the esophagus. 


were admitted during the 10 year period fron 1533 
to 1942. Of these 12 were children betir«a t iid 3 
yean of age, and 10 were children betmn 4 mJ 10 
years of age. 

Since May i, 1943, a total of ss such ratieahbvt 
been treated. Thirty-four of these 52 bad fairlyre- 
cen t injuries, and 30 were children under the igccf j 
The increase in the cases is apparently due to ti 
incrcasetl use of chemical washing materials darieg 
war conditions. Perhaps the thildren’s tnaliiisd 
craving for sweets also plaj-s a role. 

Corrosive injuries of the esophagus maybeiftab 
patients of all ages. In adults, accidents, ardrss- 
ncss, ami, perhaps most often, attempted suicide ire 
responsible. In chiliiren they arc due almost tea- 
stantiy to negligence on the part of the relativtt 
Corrosive injuries mayari<c from swallowing 1^ 
and alkalis, but in the majority of cases they iredae 
to the careless use of chemical washing materials, sfr 
lulions of lye, and, more rarely, caustic soda is seb- 
stance or washing powders. In some cascs theaitcv 
has seen severe corrosive injuries in children 
have drunk essence of vinegar, i.e., conctntn'.w 
acetic acid. . 

The symptoms depend on the concentration ct»« 
corrosive substance and on the amount swallowrt 
A single gulp, especially in children, can produce veiy 
severe injuries. . .1. 

The patients have burning, smarting raws in w 
mouth and throat. Edema and injection w « 
mucosa appears, and eventually white wrw 
marks arc found on the lips, tongue, palate, a 
the throat. Edema in the .inI! 

cause respiratory obstruction. Difficulty in 
Ing appears with matketl salivation and vomiting, 
which may be blood stained. j-.,:., la 

.Somewhat later, pains in 
the back, occur and indicate rather a * , .1 
the esophageal wall. I" mijc 

served and it may be quite high. 
symptoms, with a state of in the 

haustion, may be present and lead to 
course of a day or two. In some cases . ,„n 
esophagitis may lead to serious developments 
after the immediate danger is ovxr. - 

In deep corrosion of thc.csophaseai 
esophageal changes, perforation of I*’* 
esophagitis, and raediastinilis appear 
come circumscribed, but somctim« .'./produce 
through to the pleura and P<^r‘“^‘p'”'f„-.fnto the 
purulent pleurisy and pericarditis. Rupt 
trachea or bronchi is also -^--Hlatc result 

If the patient docs not die as ‘h' ‘"V' 
of the accident, the acute ,i,jc tol>'' 

recede in most cases, the patient ^ often 

gin swallowing, first fluids, then so the dif- 

any kind of fo^. After 3 '^'^1,^ j-.. ..sing after- 
ficulty in swallowing recurs, and t ^re 

effects of corrosion produw a .‘oasfstl’' 

con.striction of the gullet. Inag j. trouble f®*' 
IKiticnts, in spite of treatment, suffer trou .^d 
the rest of their lives. Food must always be 
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finely, since even small pieces may stick, particularly 
pieces of apple, and potato. The state of nutrition 
may suffer because of this, and the resistance to dis- 
ease may be lowered. Moreover, there is the con- 
tinuous danger of fatal complications produced by 
lesions resulting from the passage of bougies and 
attempts to remove foreign bodies. 

Diagnosis is usually easy. It may, however, be 
difficult to determine the localization of the corrosion 
and its depth. 

The localization of the stricture due to corrosion in 
30 patients, whose case histories contain sufficient 


relative data, was as follows: 

Esophageal mouth 2 

Between the mouth of the esophagus and 
bifurcation 9 

Bifurcation 7 

Between the bifurcation and the hiatal region 7 
Hiatal region 3 

Whole esophagus 2 


From this, it appears that the lower half of the 
esophagus is more frequently attacked than the up- 
per. No special attraction for the physiologically 
narrow places appears to be indicated in this series. 

The prognosis is not particularly good. However, 
the mortality figures vary considerably among the 
different writers. Von Hacker gives the mortality as 
between 40 and 50 per cent, Billroth 38 per cent, 
Belinoff 27 per cent, and Erdcivi between 20 and 23 
per cent. 

_ In cases of severe corrosion most deaths occur dur- 
ing the acute stage, and the patients who are “cured” 
with stricture formation are exposed to constant 
dangers later, In some a poor state of nutrition re- 
sults in diseases dangerous to life. In all, perforation 
way follow at any moment as a result of passing 
bougies. Impacted foreign bodies also bring the 
danger of complications. 

Of the 52 patients treated by the author, 6 died 
subsequently, 2 of 34 treated in the acute stage, and 
4 of 18 treated for stricture. 

• prognosis with regard to the functional result 
IS dependent partly on the degree of action of the 
comosive, partly on treatment. 

Dilatation of esophageal strictures has been 
carried out for several hundreds of years. The es- 
sential point is to begin treatment before the strict- 
ure has appeared, before the scar is formed. It is 
necessary to prevent the stricture, and therefore the 
scar formation must be controlled. The risk of this 
early treatment docs not appear to be great, judged 
y the fairly extensive literature which has been 
on this subject. However, even if there is, 
generally speaking, unanimity in regard to the ad- 
ntage of this early treatment, considerable dif- 
rence of opinion still reigns as to when it should 
and how it should be carried out. 

1 ^^f^tment in the form of daily passage of soft 

• should begin from 2 to 6 days after the in- 
L Some workers, however, consider that the 
.! ®‘’^nmg of the second week is the most favorable 


The best treatment of the deeply penetrating 
necrosis is by means of the use of a retained tube, 
which is accomplished by the help of an external 
esophagotomj’. 

In view’ of earlier writings and on the basis of the 
treatment of his own cases, the author recommends 
that for adults and older children the daily passage 
of soft bougies should be used in the cases of lesser 
stricture. In severe cases external esophagotomy 
is done and a tube is introduced. 

A retained catheter introduced through the nose is 
used for small children in the first year of life for the 
milder cases, and external esophagotomy with a re- 
tained tube is resorted to in severer cases. 

This is illustrated with records of the case his- 
tories of patients in the different categories. 

Subsequently, the treatment of cases in which stric- 
tures are already established is briefly discussed. In 
individual cases dilatation by diathermy of circum- 
scribed scarring can be readily accomplished. This 
is illustrated by an example. 

The author’s own material is summarized. It con- 
sists of 52 patients, 34 with the diagnosis of acute 
corrosive esophagitis and 18 with the diagnosis of 
stricture of the esophagus. External esophagotomy 
was performed on 15 occasions. In the follow-up of 
the first group there were 26 cures, 2 cases which were 
much improved, and 2 deaths. In the follow-up of 
the second group (strictures) there were 3 apparent 
cures, 7 cases with great improvement, i case with- 
out change, the patient dying later, and 3 deaths. 

Ernest E. Arnheiu, M.D. 

Johnstone, A. S.: Dysphagia Due to Causes Other 
Than hlallgnant Disease. Edinburgh ht. J., 1946, 
53: *60. 

This subject was chosen for the Honeyman Gilles- 
pie lecture, which was delivered in the Royal In- 
firmary on June 7, 1945. All of the causes of 
difficulty in swallowing other than malignant dis- 
ease were discussed. The author divided the causes 
of dysphagia according to the different decades of 
life. He stressed that difficulties in swallowing may 
arise from disorders of the complicated physiologic 
mechanisms involved, from obstructions within the 
lumen of the esophagus, or from pressure on the out- 
side. He discussed the physiology of swallowing. 

In the first decade of life congenital atresia is a 
rare condition but should be suspected when a new- 
born infant chokes, coughs, or turns blue on taking 
Its first and subsequent feedings. Eighty per cent of 
the cases discussed by the author showed a fistula be- 
low the lower esophageal segment and the trachea, or 
a main bronchus. Congenital stricture, web, short- 
ening, and spasm may become manifest during the 
first few years of life. Boys are more frequently af- 
fected than girls. 

During the second decade of life a congenital 
stenosis may become apparent. The roentgenograph 
will show the esophagus to be dilated above the steno- 
sis. Frequently a foreign body will be present at the 
point of stenosis and has been the cause of the show- 




Fig. I. a, (B) Base of tongue bulpng backward and 
downward as it propels the bolus. (E) Fpgiottis tamed 
over, b, Lipiodol filling the esophageal “cnl de-sac.” Note 
air in stomach and bowel denoting tracheoesophageal fistula 
c, Typical congenital stenosis in adolescent. Shortening 
of lower segment. Gastric mucosa seen pas^ng through 
the esc^hageal hiatus, d, Early stage of achalasia. Gastiic 
mucosa seen in narrowed segment, e, Early stage in acha- 
lasia. Note the serrated outline due to small, irregular 
contractions; wide dilatation of upper segment; thfcfcenii^ 


of the waU. f. Shadow on right of 

dilated esophagus Bilateral ateI«USJS_of . folucoD 
with bronchiectasis, g. Shelflike defect m ® “eea 

due to web. h, Pepric ulcer of esoplw^^ 
in narrowed segment with ilated . irregular 

gastric pouch below. (Semierect .ifun’ctional 

OMJtractions of dreubr fibers to staple 

verticula.” j and k. Filling defect due to 

Ring shadow;lobulation;sraooth«te i-ft aortic »rch- 

agus displaced anteriorly by rvd^mentzry left aoru 
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ing up of the stenotic area. Also during this decade 
the accidental drinking 'of a corrosive substance 
seems to occur more frequently, and the degree of 
dysphagia from acute esophagitis may be very 
severe. 

The most common cause of dysphagia in the third 
decade is adialasia in its earliest stages. Roentgen- 
ology provides evidence in support of the current 
theory that achalasia is caused by a neuromuscular 
lesion. One finds a spasm affecting a segment at the 
lower end of the esophagus from i to 2 cm. long. 
This segment involves the cardia and the cardiac 
ampulla, or that part of the esophagus lying in and 
below the diaphragmatic hiatus. 

In the fourth and fifth decades we find dysphagia 
occurring in middle aged women suffering from 
anemia of the hypochromic, microcytic type. The 
signs of Patterson-Brown Kelly, and the Plummer- 
Vinson syndrome, with fissured Ups, sore tongue, 
koilionychia, splenomegaly, and achlorhydria may 
be present, and any one of these should warn the 
radiologist to pay special attention to the post- 
cricoid region. It is interesting to recall that Vinson 
considered the dysphagia to be hysterical, Brown 
Kelly believed it was due to spasm, and Patterson 
suggested that a web might exist as well as spasm. 

Careful fluoroscopy may reveal two things—a 
spasm at the upper end of the esophagus and a web. 
The first, a narrowing in the postcricoid region about 
I to 2 cm. long, is seen in the anteroposterior view. 
It appears to be caused partly by contraction 0! the 
lower fibers of cricopharyngeus muscle and partly by 
the terminal bundles of the muscularis propria of the 
esophagus. The second is a small projection from the 
anterior wall which, as it becomes larger, juts out 
into the column of barium like a thin shelf. The webs 
roay be multiple and are commonly situated In the 
postcricoid area but may be found at a lower level. 

Buiing the fifth, sixth, and seventh decades the 
following causes of dysphagia are most common: 
peptic ulceration of the esophagus and a partial 
thoracic stomach; pharyngeal diverticulum, tertiary 
contractions with functional diverticula and benign 
tumors and nervous lesions; and a group of disorders 
such as bulbar paralysis, botulism, diphtheria, and 
Myasthenia gravis, which may bring about dys- 
Ph^S'a by paralyzing one or more of the musdes of 
ueglutiUon or by causing loss of sensation. Also 
extrinsic pressure from cardiovascular causes may 
result in dysphagia. Pattl Mesrell, M. D. 

Johnstone, A. S., Harper, R. A. K., McLaren, J. 
W., and Grossmann, M. E.: Symposium; 
NonmallgnanC Conditions of the Esophagus. 
ijftt.J, Radiol., 1946, 19; loi. 

The symposium presented is made up of four 
papers by the authors, in the order named, 
the author of the first paper discusses some of the 
; 'thusual causes of dysphagia. The subject is 
f by a rapid but rather detailed description 

wpti from the standpoint of anatomy, as 

f as physiology, and some of the newer thoughts 


are pointed out. The condition first described is 
referred to as postcricoid web. Just how the con- 
dition arises is not clear, nor is its relation to associ- 
ated spasm. Its association with a microcytic hype- 
chromic anemia in middle-aged women, accompanied 
by other deficiency signs, should forewarn the radi- 
ologist. Although response to iron is usually notable, 
further examination to exclude malignant disease is 
recommended. 

Functional diverticula may be produced possibly 
as a result of abnormal distribution and sequence of 
esophageal contraction waves. The pathogenesis 
and the theories advanced to explain these findings 
are discussed. 

Congenital defects of the esophagus are referred 
to, but the congenital narrowing usually at the level 
of the bifurcation of the trachea, more common in 
male children, but occasionally persisting throughout 
adult life, is developed in some detail. 

Peptic ulceration and partial thoracic stomach are 
discussed. Some points of differentiation between 
an esophagitis and definite peptic ulceration are 
presented. The matter of a congenitally short 
esophagus^ epiphrenic pouch, small hiatal hernia, 
or a definite phrenic ampulla is given considerable 
attention. Numerous illustrative roentgenograms 
arc appended. * 

The author of the second paper discusses a large 
variety of conditions, both congenital and acquired, 
induding those of traumatic, inflammatory, and 
ulcerative etiology, as well as tumor, anatomical 
displacements, and such miscellaneous conditions as 
varices, diverticulum, achalasia, etc. The discussion 
of each point is rather brief and somewhat in sum- 
mary, but Is supported by good roentgenographic 
demonstrations. 

The third paper refers to a "corkscrew" type of 
esophagus, as described by Johnstone and Temple- 
ton. Some discussion of the etiology is given and 
good roentgenographic reproductions are appended. 
Another case is briefly presented of regurgitation 
into the esophagus in face of a normal emptying 
time of the stomach in an infant. 

The fourth paper concerns a cases of achalasia, 
illustrating the beneficial effects of treatment by 
octylinitrite with special reference to its action on 
the cardiac sphincter. The third case reviewed 
presented a congenital, short esophagus with two 
diverticula of the lower third of the esophagus, be- 
lieved to be congenital in nature, and associated 
with a peptic ulcer of the lower end. A fourth case 
presented a large chronic duodenal ulcer, also a large 
chronic ulcer in the lower part of the esophagus, 
from which a small perforation led into the left 
auricle. Of course this latter complication was be- 
lieved to be of short duration. 

Hiram T. Langston, M.D. 

Blades, B.i Mediastinal Tumors. Ann. Surg., 1946, 
1*3: 749- 

During a period of 3 years 114 patients were oper- 
ated upon for mediastinal tumors in the Army 
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Thoracic Surgery Centers in the Uniteti States. No ami mesoderm may be found. Often combinations 
neoplasms of lymphoid origin— lymphosarcomas, of tissue from the digestive or respirator)- tract 
Hodgkin’s disease, or lymphocytoma arc included in thyroid, or thymus are found. Surgical removal is 
this series unless the surgical intervention resulted the treatment of choice, since malignant degenera- 
from an erroneous diagnosis. There were 94 benign tion is not, uncommon. X-ray-s arc inefiectuaL la 
and 15 malignant tumors. In 5 cases aneurysms were the literature 12.9 per cent are reported as shoTing 
found. malignant change. It is emphasized that once tnilig- 

Twenty-three bronchiogenic cysts were removed nancy develops, successful treatment is almost 
from the mediastinum. Up to 1045, 3 S t^ses impossible. 

were reported in the literature. These cycsls are lo- Twenty-nine benign neurogenic tumors of the 
cated at almost any site along the tracheobronchial mediastinum— neurofibromas, ganglioneuromas, and 

tree. Commonly theyoccupyananteriororposlcrior sympathicoblastomas— were successfully removed, 

position at the bifurcation of the trachea. Mild sub- One case of neurogenic sarcoma was explored and 

sternal pain and cough are the only symptoms; in found inoperable. These tumors are more common, 

this series 21 of the cysts were asymptomatic. The 105 being reported by Kent from the literature 

rest were detected on x-ray examination. Antcro- Usually these tumors are asymptomatic. If certain 

posterior and lateral films are necessary to differenti- nerves are involved pain or a Horner's syndrome 

ate the mass from teratoid or primary nerve tumors, may be present. Definite clinical maniftstatioas 

On lateral views, the mass docs not occupy the cx- usually indicate a malignant change. On x-ray h- 

treme posterior position of primary nerve tumors, amtnation these tumors are round, spherical, or 

and its shadow is less distinct than that of teratoid lobulalcd, and occupy an extreme posterior position, 

tumors, The mass usually moves with swallowingasit Careful roentgenograms of the spine for bone erosion 

isattached tothetrachea. Bronchogramsandesopha- may indicate the presence of a dumbbell tumer-a 

geal studies often aid in the diagnosis. Grossly, these tumor arising in the intervertebral foramen and ex- 

masses are round or ovoid and are usually attached tending both Into the spinal canal and anteriorly 

by a stalk to the carina or bronchus, They may vary into the posterior mediastinum. This spina! canal 

from thin walled tumors filled with clear fluid to al- involvement may be very difficult to detect f'’*”** 

most solid neoplasms. It is believed these cysts are operation. Usually the intercostal and sympathetic 

developmental abnormalities resulting from a pinch- nerves are the site of origin. MIcrosCTpicauyi iw 

ing off of a diverticulum of the foregut near the tra- picture of these tumors varies widely. Often were w 

cheal bud or representing a secondary development a preponderance of fibrous tissue (gangbonturon* 

of the tracheal bud, Microscopically, one sees any broma) or of ganglion cells (ganglioneuroma;, wc 

or all tissue normally present in the trachea and ol diCerentiation from cellular myxomatous itssu 

bronchimucous glands, cartilage, connective tissue produces a microscopicpictureofa myxoianeuM ' 

and smooth muscle, Stratified squamous or ciliated Malignant changes ate often difficult V 

pseudostratified epithelium may line the cyst. Sur- and these tumors will recur if incompletely retno • 

gical removal is the treatment of choice as the pte- About 37 pet cent of primary nerve tumors “ . A 

operative diagnosis is uncertain, the cysts may be- malignant degeneration, so prompt surgical e 

come infected, increase in size and cause pressure before malignant changes occur is the only a p 

symptoms, or they may potentially become malig- cure. X-ray treatment is futile. , , . 

nant, Ten pericardial cysts are included ™ 

Twenty cases of teratoid tumors— dermoids and all were asymptomatic. They usually s o' 
teratomas— were operated upon, and of these 6 were terror position on the roentgenogram, i q-ug/are 
highly malignant. Teratoid tumors arc relatively are anomalies ol pericardiai developtnen . 
common, more than 245 being recorded in the thin walled cysts lined with ‘Ag anterior 

literature. They produce sharp and obvious x-ray thelial cells and lying in contact with q j.3jjon 
shadows and are easily detected. Cough and chest chest wall and the parietal ^ 

pain ate the most common symptoms. Acasereport is recommended to establish the diagno-^ 
of a tumor involving the right middle lobe of (he lung Six thymic tumors (4 benign) " gravis. 

and causing hemoptysis is given. Teratoid tumors was associated with advanced the tumors 

also may cause pressure effects leading to cough, Fourof the patients were asymptomat 
• dyspnea, and enlargement of the neck veins. On belngdiscovered on x-ray examination. 

x-ray examination the characteristic anterior media- definite criteria for x-ray of the th.'"' 

stinal position is suggestive, but unless bones or the tumor fends to maintain * , .®. ? antero 
teeth are visible a positive diagnosis is impossible, mus. It is usually seen quite plain ^ jn the 

Only in 3 of the 20 cases was the tumor not in the posterior projection, but is not so pi^ distortion- 
anterior mediastinum. These tumors mayrangefrora lateral view even when anterior 

thick walled, fluid filled cysts to solid tumors, and These tumors lie suhsternaUy m . and have* 
vary in size and shape. The tumors frequently con- astinum. Theyareofreddisno 
tain ectodermal derivatives such as hair, teeth, or varied microscopic picture. ^ niay look 

skin. U is believed they originate from cell rests, rrotmal thymic tissue, if s..p,oid carcinoma, 

Microscopically, elements of endoderm, ectoderm, like a malignant lymphoma, p 
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or a teratoid tumor, or they may be made up of 
endodermal thymic reticulum cells. If these lesions 
fail to respond to x-ray therapy, surgical excision is 
recommended. 

Only 4 mediastinal lipomas were removed. They 
are rare, only 40 being recorded in the literature. 
They may cause pain, dyspnea, and cough, according 
to their size and location. On x-ray examination one 
can sometimes make the diagnosis if the shadow of 
the mass becomes more opaque toxvard the peri- 
phery. These tumors may be entirely confined 
within the thoracic cage, may be intrathoracic and 
extend into the neck, or they may be intrathoracic 
with an extrathoracic extension. Their microscopic 
appearance is characteristic. Surgical removal is de- 
sirable as these tumors often grow to huge size. 

Other mediastinal tumors found were i fibroma, i 
thyroid adenoma, 2 tuberculomas, i esophageal cyst, 
and r osteochondroma of the mediastinum. Three 
cases of inflammatory lymph nodes were discovered 
on exploration, and a Boeck’s sarcoid was diagnosed 
after biopsy. 

Fourteen malignant tumors were found— 6 malig- 
nant teratomas, 2 thymomas, 1 neurosarcoma, 2 
lymphoblastomas, and 4 cases of Hodgkin’s disease. 
In only 3 cases was it possible to remove the tumor, 
and in each case the tumor was a Hodgkin’s granu- 
loma. A case is presented in which a posterior 
mediastinal tumor of unknown origin was removed 
and proved to be Hodgkin's disease. In the other 
cases the tumors had hopelessly involved the ad- 
jacent structures and biopsy only was carried out. 

There is no infallible method of determining the 
exact nature of a mediastinal mass prcoperattvcly. 


Most benign and some malignant tumors of the 
mediastinum are amenable to surgical removal. Re- 
finement in operative and anesthetic techniques 
now have made exploration of the chest safe. It is 
usually possible to make a reasonably accurate diag- 
nosis of mediastinal tumors of lymphatic origin. 
These are with few exceptions the only mediastinal 
tumors which will respond to x-ray therapy, so a 
test dose of x-rays for approximately a month can be 
tried. If the tumor fails to change in size, surgical 
exploration to determine its exact nature should be 
performed. Continued injudicious radiation may be 
disastrous. 

In 1 14 exploratory thoracotomies there were no 
deaths attributable to the exploratory operation. 
Three cases developed suppurative pleuritis which 
healed promptly with adequate drainage. There- 
fore operation should not be delayed until signs and 
symptoms of pain and enlargement of the tumor are 
present because usually at this time the opportunity 
for successful removal will be past. 

There is no agreement as to the proper surgical 
approach, the posterolateral, anterior, and lateral 
being used. If technical difficulties arc anticipated 
the lateral or posterolateral is preferable. Properly 
administered intratracheal ancsthesiahasbceniound 
to be essential for exploration of the chest and 
mediastinum. 

The author recommends the universal application 
of routine x-ray examination of the chest in individu- 
als of all ages in order that early diagnosis can be 
made and adequate surgical treatment of intra- 
thoracic tumors can be instituted. 

Robert R. Bicelow, M.D. 
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ABDOMINAL WALL AND PERITONEUM 

D’Abreu, F., and Humble, J. G.: Mesenteric Ve- 
nous Thrombosis; Recorery after Resection 
with Heparin. Lanctt, Lond., 1946, i; 534. 

A successful case of resection of the small intestine 
for mesenteric venous thrombosis is described. 


A new method of titrating the coagulability of the duodenum! Threxarite of ^ 


GASTROINTESTINAL TRACT 

4 *^*® Gastroduodenal Obstruction 
(Dilatation). Arch. Sur^., 1946, fJ: S3^- 

It is the author’s opinion that the severe symp- 
toms associated with acute gastroduodenal dilata- 
tion are almost invariably due to obstruction in tie 


patient’s blood, with heparin solutions of decreasing 
strength, is preferred to the estimation of the coagu- 
lation time. 

The use of heparin is urged in cases of throm- 
bophlebitis when dangerous complications are feared. 

John J. Maloney, M.D. 

Mattson, H.: Use of the Rectus Sheath and Supe- 
rior Pubic Ligament In Direct and Recurrent 
Inguinal Hernia. Sutgtry, 1946, 19:498. 

A rnethod of hernioplasty is described wherein a g.ccu. me araouni 01 gasme tuaveat* 

aap of the anterior rectus and pyramidalis sheath is pirated through a stomach tube is usually remark- 
turned down and sutured to the superior pubic liga- ably large. Pain is not a prominent feature, butwhen 
ment. ouch a procedure is believed to be indicated present is situated in the periumbilical area and dees 
Jiernias, (}) indirect inguinal notradiate.Theabdomenbecomesdistendedinsonje 
.. 4..,.. . . cases but is flat in others, and abdominal tenderness 

is either entirely absent, or diffuse and 8li|ht._ The 


usually at the point where the superior mesenteric 
artery crosses the duodenum. Predisposing facton 
of acute gastroduodenal dilatation include emacia- 
tion, ptosis of the viscera, a short mesentery, lordo- 
sis of the lumbar portion of the spine, and collapsed 
intestines, such as are seen in wasting disease. A 
chronic obstruction of a mechanical type may be 
transformed into an acute one. The most prominent 
symptom is vomiting, which is copious in amount 
and associated with nausea. Vomitus is bile-stained 
to dark green. The amount of gastric contents is- 


hernias with weak and redundant fascia in Hessel- 

• 15 turned biicK 



Cockers 




most striking part of the physical examination » the 
general appearance of the patient, which is usually 
one of pronounced loss of weight and emaciation. . 

The roentgenogram is diagnostic. The scout fila 
reveals pronounced dilatation of the first and second 
parts of the duodenum. Since the duodenum lies on 
a different anteroposterior plane than the 
the lateral projection is an important one m oiser- 
entialing dilatation of the two organs. All the 
roentgenograms must be taken with the patient 
curobent, since fluid levels are confusing and con- 
tribute nothing to the diagnosis. 

Alany cases of acute gastroduodenal dilatation are 

cured by Wangensteen suction, and therefore tn 
differentia! diagnosis between this syndrome an 
that of acute intestinal obstruction is not often roa 
The author’s three aims in the_ treatment ^ 
emptying the stomach and keeping it empty, (aj 
lieviQg the obstruction of the duodenum, 
ishing the lost electrolytes and maintaining tne 
trition or correcting the emaciation. Elevati 
the foot of the bed is of value. In 
assumption of the knee-chest position and tb* , 
small, frequent feedings may benefit the , . 
such a degree that in a few days he 

eat normally. Operative intervention with , 

formance of a duodenoj'ej'unostomy is rarely, ’ 
indicated except in cases in which volvul 
genital bands are present. . 

A oatienl who has had an acute artenomesente” 


I'ig. 1. Illustrating suture of the rectus sheath to the 
superior pubic ligament. 

A patient who has had an acute artenomesciiiv^^ 

bach s triangle, (3) recurrent inguinal hernias oper- duodenal obstructionshouldbeobse^euaii j 

ated on previously by other methods, and (4) fem- recovered, to determine whether a chronica 

oral hernias. Sautol Kahn, Al.D. ileus is still present. Hasou) Uvtu-ks, -a ■ 
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Mendelsohn, E. A.: Hiatus Hemla of the Stomach 
as a Source of Gastrointestinal Bleeding. 
Radiohiy, 1946) S«' 

The differential diagnosis of bleeding lesions of the 
upper gastrointestinal tract must consider hiatus 
hernia of the stomach which manifests itself in hema- 
temesis, melena, or microcytic anemia. 

The hiatus hernia may or may not be combined 
with a congenitally short esophagus, the presence of 
which plays an important, but not an exclusive, part 
in the origin of this condition. Insufficiency of the 
muscular hiatus and of the surrounding connective 
tissue, acquired with advancing age, is considered 
the decisive etiologic factor. The positive pressure 
within the abdomen gradually forces segments of the 
stomach through the weakened hiatus into the thor- 
ax, where negative pressure exists. 

Of the 16 cases of hiatus hernia of the stomach 
observed in 1,000 consecutive gastrointestinal exami- 
nations, the greater number of patients with true 
hiatus hernia were beyond 50 years of age. There 
were 8 females and 8 males. In a surprisingly large 
proportion of the cases (5 out of 16) the diaphrag- 
matic hernia was complicated by other lesions in the 
gastrointestinal tract. Duodenal ulcers were found 
in 3 cases, primary adenocarcinoma of the ileum with 
intestinal obstruction in another, and the a reroain- 
ing patients showed multiple diverticula in the colon. 
The combination of diaphragmatic hernia with 
diverticulosis of the colon is well e.tplained by the 
fact that both conditions are due to senile insuffi- 
ciency of muscular and connective tissue. 

In ^ of the II patients in whom no other gastro- 
intestinal lesion was present, the hiatus hernia was 
practically asymptomatic. In 5, different degrees of 
epigastric pain and other digestive symptoms were 
recorded, and sufficiently well explained by the 
presence of the herniated stomach. A small peptic 
ulcer was found in only i of tjiese patients. There 
was satisfactory response to medical management in 
all patients in this group. 

The cause of hiatus hernia is considered to be 
venous congestion in the herniated portion of the 
stomach, due to muscular compression of the dia- 
phragm. The swollen and congested mucosal layer 
can easily be traumatized, with the production of 
Superficial bleeding erosions or deeper ulcerations. 
Accompanying attacks of precordial pain suggesting 
an acute coronary occlusion, or more chronic anginal 
seizures, can well be attributed to the constriction 
the herniated stomach by the diaphragm, com- 
bined with pressure upon the heart itself. 

Stephen A. Zieuan, M.D. 

San^erg, i. r.. On the Treatment of Perforated 
Gastric and Duodenal Ulcer. Acta. chir. scand., 
*946, 95; 467. 

author recommends the following procedure 
the normal method of treatment of perfo- 
ted gastric and duodenal ulcer: suture alone or, 
^^.^|*tably, excision of the ulcer plus suture, covering 
tn an omental flap, mopping of the abdomen, and 


gastrostomy. The operation is easy to perform, gives 
a lower mortality than that occurring with resection, 
and a good late result may be expected in about 40 
per cent of cases. The author believes that with the 
use of this procedure, a resection can be avoided in 
many cases. If patients are treated by suture alone, 
a regular medical-dietetic treatment should follow. 
However, many patients have symptoms that per- 
sist or recur after a period of quiescence, and the con- 
trol of such symptoms is important, for a secondary 
resection may later be necessary. 

The primary operation may be performed at a 
small hospital which is equipped for only simple sur- 
gical procedures; should resection later become nec- 
essary, the patient may be sent to another hospital 
for operation. The author states that in certain 
cases a primary resection is to be preferred, but that 
the indications ought to be clear. A long history of 
ulcer in which the patient has undergone one or 
more series of medical-dietetic treatment, a short 
interval between the occurrence of perforation and 
the operation, and a but little affected general con- 
dition in a rather young or middle-aged patient who 
does not present signs of some other contraindicating 
disease, are prerequisite conditions for considera- 
tion of a primary resection by an e-xperienced stom- 
ach surgeon. 

In the case of a duodenal ulcer or a gastric ulcer 
situated in the pyloric region, a Witzel’s fistula, or 
(better) a duodenal tube should be established. A 
gastroenterostomy should not be considered because 
of the risk of development of a peptic ulcer in the 
jejunum. However, should a primary gastroenter- 
ostomy be indicated on account of a marked 
stenosis, it is believed that a resection ought to be 
performed, if possible at the same time, in young 
individuals. In patients over 50 years of age, in 
whom the risk of peptic jejunal ulcer is not so great, 
a gastroenterostomy alone is permissible. Local and 
intravenous administration of sulfathiazole is prob- 
ably of value. Intravenous drip infusion, and the 
control of fluid and salt balance are important. 

If the diagnosis of perforated ulcer is clinically 
certain or highly probable, operation should be un- 
dertaken immediately without a preceding x-ray 
examination. However, should x-ray examination 
be desirable for the purpose of differential diagnosis, 
and free gas is not visible on the general survey pic- 
tures, the examination should be supplemented by 
having the patient drink a small quantity of opaque 
medium; thus the diagnosis of perforation or non- 
perforation is made considerably surer without any 
risk to the patient. Benjamin Goldman, M.D. 

Monti, L.: Perforated Gastric Ulcer In a Patient 
with Gastric Neurinoma (Ulcer perforata dello 
stoniaco in potlatore di neurinoma gastrico). Arch, 
chir., 1944, 66: 64. 

A so year old man from the country district was 
admitted with physical findings of a pleural effusion 
on the right side. This patient had suffered for a 
long time from brief respiratory attacks, during one 
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of which, 3 years ago, he had vomited about a quart 
of blood. The present attack had begun ivith fever 
and general physical decline about a month previous 
to his hospital entrance. On the day of entry 20 c. c. 
of clear fluid were withdrawn from the right chest 
cavity; the condition improved rapidly and a week 
later no fluid could be demonstrated. About this 
time, however, the patient lost his appetite and be- 
came very weak, the stool became tarry and an ex- 
treme anemia was uncovered. Roentgen examina- 
tion of the gastrointestinal tract failed to disclose 
anything abnormal, the stomach being covered and 
obscured by the residual shadow-producing medium 
in the distended colon. In the succeeding days the 
anemia improved under transfusions and hypo- 
dermic glucose solution; however, 3 weeks after en- 
tering the hospital the patient experienced a sudden 
lacerating pain in the epigastrium, radiating to the 
entire abdominal region and particularly to the 
back and right hypochondrium. The abdominal 
walls became retracted, the face pallid and anxious, 
and there were signs of physical collapse. 

The diagnosis was given as perforated gastric 
ulcer, and the abdomen was o^ned under local 
anesthesia. A perforation was found into the lesser 
peritoneal cavity, through the posterior wall of the 
stomach near the lesser curvature. However, near 
the point of perforation was a nodular tumor the 
size of an adult flst. Drainage was instituted and 
the abdomen closed. The patient died that same 
night. 

At autopsy extensive histological examination of a 
variety of tissues from the principal organs of the 
abdomen and chest failed to disclose any other 
changes than those ascribable to a catarrhal con- 
dition. The tumor itself exhibited the typical his- 
tological picture of a gastric neurinoma, with evi- 
dence of healed areas ol ulcerative breakdown of 
the gastric mucosa, and the author believes that the 
ulceration which produced the perforation, although 
situated adjacent to the new growth and not in- 
volving the tumor mass itself, was nevertheless 
caused by pressure conditions arising from the rapid 
growth of the neoplasm. The pleural effusion also 
might have been due to irritation from the tumor 
which was adherent to the under surface of the 
diaphragm. No metastases could be demonstrated. 

John W. Brennan, M.D. 

Illingworth, C. F. W., Scott, L. D. W., and Jamie- 
son, R. A.s Progress after Perforated Peptic 
Ulcer. Brit. if. 1946, i: 787. 

This is a survey of 880 patients treated for acute 
perforation of peptic ulcer in the Western Infirnu^ 
of Glasgow during the years from 1938 to 1943, with 
733 (83%) survivals. Of the latter group, 666 could 
be traced and 596 came in for follow-up examination. 
Sixty-seven patients were untraced; 10 were traced 
but living alsroad; 17 were traced but all of them 
refused to co-operate, which makes a total of 94 
patients, or 13 per cent of the survivors who were 
not re-examined. 


Ninety-five per cent of the patients were male 
TTie ulcer was situated in the duodenum in 87 per 
cent of the cases. In all but 10 patients the opera- 
tion was limited to simple closure of the perforation, 
and in the remainder a supplemental gastroenteros- 
tomy was added. On discharge from the hospital all 
of the patients were given instructions as to diet aad 
therapy. 

At the end of the first year, 60 per cent of the pa- 
tients remained symptom free, about so per cent had 
had a relapse with mild symptoms, and the remain- 
ing }0 per cent had had a severe relapse. With the 
passage of time the percentage of relapses increased, 
so that by the end of the fifth year about 30 per cent 
remained symptom free, 20 per cent had had mild 
relapses, and 50 per cent had had severe relapses 

In general, the women seemed to fare better than 
the men, but the number of women was too small to 
allow any reliable conclusion, Older individuals 
fared better than younger ones. The influence of the 
duratiorv of ulceration prior to perforation on subse- 
quent health was interesting. The longer the ulcer 
had been present before perforation, the poorer toe 
health In the postoperative years. It was surpnsmg 
to find that there was no difference in the moromtj 
between the various social grades in this series, This 
disproves the common belief that the treatment « 
peptic ulcer has more satisfactory results in private 
than in hospital practice, and snows that the eco- 
nomic status of the patient does not alter the wune. 

SAltUELj.POGnSON, M.D 


Scott, O. B., and Brunsctiwlg, A.; SubmU"?! 
Lipomas of the Stomach: A Review w t 
Literature and Report of a Case Assorfar 
with Carcinoma. Arck. Suri., 1546, S*- *55 
la the last decade there has been an increasing 
interest in the problems associated with 
mots of the stomach, which have been consider 
relatively rare. Although reports now mtl'cate nat 
they occur with greater frequency Jhan prev 
supposed, a few of the types of benign 1“™® , j 
still be considered rare, and, of these, one of tn 

rare is the submucosal lipoma. , , 

Rumold, in a review of the literature f 
to 1940, was able to find 32 cases, to which n 
one case of his own, bringing the total *0 
then several cases have been reported, ^ 
review briefly the recent cases and . -.ij ja 
submucous lipoma of the pylorus assocta 
infiltrative adenocarcinoma. . . tract re- 

The cause of the lipomas of the 

mains unknown. Some authors I'® 

possibility of congenital Influences, si 
pattern was noted by Rumold in ^ . ,vj]oh2d 

mucous lipoma of the stomach m a p hail 

a brother, a sister, and two nephews, U is 

lipomas of the extremities. The sex inc.u 
apparently equal. . jtfier sub- 

Thc lipomas of the stomach m y 
serosal or submucosal, and may be si g ® 

The submucosal types vary from a Je 
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to several centimeters in diameter and may be sessile 
or pedunculated. Although their position is variable 
Ihey^often occur in the region of the pylorus and may 
produce obstructive symptoms. Overlying the tumor 
the mucosa is usually smooth, but ulceration is not 
uncommon. Schindler found that a fairly constant 
feature of submucosal tumors is the stretching of 
adjacent rugae so that they appear to bridge the 
space between the top of the tumor and the sur- 
rounding mucosa. Grossly and microscopically, 
these tumors have the characteristics of adipose 
tissue with some degree of lobulation. 

The clinical picture is variable but not unlike that 
of other benign gastric tumors. 

The preoperative diagnosis of benign gastric tumors 
can often be made by roentgenographic and gastro- 
scopic examinations. 

The treatment of submucosal lipomas of the 
stomach does not differ from that of other benign 
gastric tumors. ' Although local excision may suffice, 
Rumold emphasized that a portion of the involved 
gastric wall should be excised to avoid the possibility 
of recurrence. 

The occurrence of both carcinoma and lipoma In 
the stomach, as in this case, is coincidental, as sub- 
mucosal lipoma is to be regarded neither as a pre- 
malignant condition nor as evidence of carcinogenic 
factors in operation. Harry \V. Fink, M.D. 

Foisie, p. S.; Intestinal Obstruction following Ab- 
dominal Battle Wounds. N. Entlani M. J., 1946, 

334: 498- 

Factors that predispose to the formation of ad- 
hesions arc multiple bowel perforations and lacera- 
tions of the bowel, particularly when these have re- 
sulted in considerable peritoneal soiling, hemorrhage, 
blast, lacerations of the mesentery, delay prior to 
initial surgery, and infection. Since battle injuries 
may involve all these factors, it is not surprising that 
subsequent obstruction often results. The author 
warns of the constant danger that an enthusiastic 
surgeon will do too much in cases of this sort. The 
natural desire to free the bowel completely should be 
cu^rbed, and attention confined to the few points at 
which somedegrecofdefiniteobstructionhasoccurred. 

A totally obstructed patient should be subjected 
to as little trauma as will accomplish the goal of the 
operation— namely, re-establishment of the vnttstin- 
« streain. Once the obstruction has been relieved, 
•unctioning bowel, even though densely adherent, 
should be left alone. It is predicted that many cases 
of acute intestinal obstruction will be encountered 
years to come in veterans who have suffered 
ftoclominal wounds. Five typical cases arc presented: 
one of the cases showed a tangled mass of adhesions 
myomng practically the entire bowel with only the 
and the transverse and descending colon 
case was the only mortality encountered 
0 Uie series and demonstrated the extreme involvc- 
oient that may occur. 

signs and symptoms should receive careful 
’^luation and close watching. The aulhorsuggcsts 


that interval lysis with the installation of amniotic 
fluid may be advisable when chronic symptoms sug- 
gest impending difficulty, but in the present series 
this form of treatment was not used. 

Harold Laufuan, M.D 

KnuCz, P. G., Lisa, J. R., and Kraft, £. : Congenital 
Duodenal Obatructlon. Report of Cases and 
Review of the Literature. Radiohsy, 1946, 46: 
334. 

Congenital obstruction of the duodenum, first de- 
scribed by Calder in 1733, was long considered a 
fatal malformation of the newborn and a subject 
merely of academic interest. In view of the rapid 
downhill course within a week or two after birth, the 
diagnosis was formerly made by the pathologist at 
the autopsy table. More recently, however, the con- 
dition has been recognized clinically and roentgeno- 
logically, and during the past decade surgical pro- 
cedures have been carried out successfully. 

So far about 300 cases have been recorded in the 
literature. Approximately 50 patients have been 
operated upon, one-half of whom survived. Im- 
proved methods, introduced by Ladd, Donovan, and 
their coworkers, have reduced the mortality rate 
still further. In spite of these advances, however, the 
disorder has received but little attention in the 
roentgen literature. , 

Congenital obstruction of the duodenum m its 
complete form is incompatible with life. Since the 
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Rg. I, Four t>'pe 3 of congenital duodena! obstruction: 
I, Diaphragm (arrows) with or without perforation, most 
frequent type. 9. Filiform lumen (arrow). 3 . Ulind ends 
0 )iuiectcd by fibrous cord (arrow). 4 . Blind ends without 
connection farrows) (apiaMa). 
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downhill course is rapid, survival depends on a cor- 
rect roentgen diagnosis and an emergency operation 
within the first week of life. When the surgeon suc- 
ceeds in establishing continuity of the intestine and 
in excluding coexistent malformations elsewhere, the 
prognosis is favorable. 

The characteristic roentgen findings of atresia and 
subtotal stenosis are dilatation of the stomach and 
gross distention of the duodenum, sometimes with 
an hourglass appearance, complete 6-hour residue, 
and lack of intestinal pattern. 

Four cases of atresia and a cases of subtotal steno- 
sis are reported. The essential clinical and patho- 
logical features are discussed. The literature is 
reviewed. Joh.v E. Kirkpatrick, M.D. 

lllcken, N. F., Snow, S., Coray, Q. D., and Jackson, 
£. G.: Complete Duodenal Obstruction In the 
Newborn. Am. J. Surg , ig46, 71: 461. 

Five cases of acute obstruction of the duodenum 
occurring in the newborn are presented. The factors 
causing complete duodenal obstruction in the new- 
born may be classified as those producing intrinsic 
occlusion and those producing extrinsic compression 
of the bowel lumen. The intrinsic occlusions repre- 
sent a failure of the duodenum to form a patulous 
lumen. If the entire duodenum remains as a solid 
cord,, the condition is complete congenital atresia. 
Occasionally a partial or segmental vacuolation oc- 
curs which causes a portion of the duodenum to be 
normal while other segments have no lumen In 
rare instances the entire duodenum may be patulous 
except for a small transverse diaphragm which pre- 
vents the flow of duodenal fluids into the jejunum. 
The extrinsic obstructions arc caused by external 
compression of a normally developed duodenum. 

The cardinal symptom is vomiting, which begins 
shortly after the first feeding and becomes progres- 
sively worse until it assumes a pernicious nature. 
Because the occlusions generally lie below the am- 
pulla of Vater, the vomitus is stained with bile, but 
the meconium is acholic. Should there be a com- 
plete atresia of the duodenum, or if the obstruction 
IS situated at the level of the ampulla of Vater, 
neither the regurgitated food nor the stools contain 
biliary pigments. In suprapapillary obstructions the 
vomitus is acholic while the meconium is stained 
with bile. Whenever the obstructive agent interferes 
with the flow of bile into the duodenum, the Infant 
becomes jaundiced. Distention is invariably present 
and is always limited to the epigastric area, while the 
lower abdomen remains flat, because the ingested air 
and gas do not pass into the small intestines and 
colon below the level of obstruction. Dehydration, 
electrolyte imbalance, inanition, and mild hyper- 
thermic reactions develop rapidly. 

Although clinical observations may suggest the 
diagnosis of acute intestinal obstruction, roentgeno- 
graphic studies are necessary for accurate localisa- 
tion of the lesion. Simple films of the abdomen may 
demonstrate gaseous distention of the stomach and 
duodenum but fail to outline gas bubbles in the 


lower intest mes. If an enema has been given prioitn 
pray examination, the accidental introduction of air 
into the colon may lead to an erroneous conclusion of 
a patent intestinal tract. If the gas bubbles do no! 
change their position on changing the position of the 
patient, a fixed congenital deformity an be assumed 
When contrast media are used for x-ray studies 
care must be exercised to prevent the aspiration of 
this material. The hazard can be minimiaed by 
injecting the barium mixtures through a small Le- 
vine tube and aspirating the mixture by gently 
lavaging the stomach at the conclusion of the study 
Detection of a faulty rotation of the midgut can be 
made by employing a barium enema. 

Thorough preoperative preparation with fluids, 
transfusions, vitamin administration, and constant 
decompression of the dilated stomach are essential 
The primary objective of every operation is to re- 
lieve the obstruction in the quickest and safest 
manner possible. Many of the procedures which are 
applicable to adults cannot be used in infants because 
ol the profound physiological disturbances which 
they produce. Reconstructive measures should aim 
to divert the essential digestive juices into those 
segments of the intestinal tract where they norinally 
function. When confronted with complete atresia el 
the duodenum one must relieve the gastric obstruc' 
tion and decompress the obstructed extrahepatiC 
biliary radicals. This requires two separate pre- 
cedures. The authors have employed both ante* 
colic and posterior gastroenterostomies to rehen 
the duodenal stasis but advise the antecolic anas- 
tomosis if the infant is in a precarious state, 
biliary stasis can best be corrected by pedorni' 
ine a chnlecvstoirastrcistomv. The tip of tne in- 


ing a cholccystogastrostomy. The tip of the m- 
dwelling Levine tube is pulled through the nwiy 


aweiiing i-evine luoe is punt-u ■ 

formed stoma so that it lies within the lumen 01 1 
gall bladder and provides for biliary decompression. 
Nunrotation or incomplete rotation of the ni g 
may produce so much tension on the short suP 
mesenteric vessels that an acute obstructive anp - 
tion of the duodenum may be produ«Q ^ 
junction with the jejunum. In some V , 

lease of the adhesions may correct 
as a rule the vascular pedicle is so short t 
dcDojejunostomyisnecessaty.^^^^ 


In this series of 5 cases there °ttors 

mortality of 80 per cent. In cetrospect, the au 


er cent. Jn reirospcvv, --- 
believe that an early diagnosis combined wu_ 
corrective surgery might have dcatfiaal 

tients. They emphasize the fact tha‘ -- 


bands wmch are compressmg ' Tnjof 

not be solely responsible for the obstruc • 
tbelr patients there tvas an associated segmeo 
atresia of the duodenal 1"“ ^ ,, ». 

Mehn. W. H., and Motrow, W. J.: A'l'f'f 1 "“, 
cist of ths Ileocecal Region. /■ ' 

1946,38:605. .. jjJ 

Enterogenous developmental c^ts of I ' y 
region art infrequent. They may occur any 
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from the base of the tongue to the rectum, but they 
are roost commonly found in the region of the ileo- 
cecal valve. 

Enteric cysts arise from and reproduce the struc- 
ture of the normal intestinal wall. They are lined by 
intestinal mucosa and their walls contain varjdng 
amounts of fibrous tissue and smooth muscle. They 

- may protrude into the bowel lumen or extend out- 
side of the wall according to whether they grow sub- 

■ raucosally or subserosally. Attachment to the mes- 
enteric border is common. The cavities of the o'st 

; are unconnected with the lumen of the bowel and 
contain mucus. 

I The authors report i case, that of a 14 day old 
male infant in whom the findings, although not en- 
’ tirely tj'pical, warranted a preoperativc diagnosis of 
‘ acute intassusception. At operation an obstructing 
• cyst was found in the lumen of the terminal ileum. 
;• This was resected svith the adjacent bowel, and a 
' primary anastomosis was made between the ileum 
and the ascending colon. E.tamination of the surgi- 
cal specimen showed no communication between the 
mucus-filled cyst and the intestinal lumen. Micro- 
: scopially. the cyst wall contained layers resembling 
; those of the terminal ileum. The clinical, surgical, 
: and pathological findings in this case are comparable 
' to those described by previous authors. 

JosErn Gaster, M.D. 

; ' De I^blo, J. S., and Trallero, S.: A Probable Case of 
;• Traumatic Appendicitis (Un probable case de 

apendicitls traumatica). Adas Soc. cirug., lifadrid, 
:• *945, 5i«- 

i\ '^his article discusses the probability of traumatic 
5 appendicitis and reviews the medicolegal aspects of 
.f this condition. A case report in which every evf- 
' pointed to trauma as the cause of the appendi- 

- citis is presented. 

, 4 . ^4 year old boy was struck in the abdomen 
> playing ball. The pain was so intense that it 

-j impeded his play. After a few minutes of respite, 
DOwever, he continued the game. The pain recurred 

■ A^r* I that night and the next day. 

< p httle later it became localized and intense in the 
i\ fight quadrant of his abdomen and was 

i ^^Ofiated with nausea and vomiting. 

leucocyte count was 21,000 with 70 per cent 
1.' Smental cells. At operation a retrocecal appendix 
found, greatly swollen and edematous in its 
' P^ttion. Dense fibrous exudate was present. 

Appendix was removed and the postoperative 
j’ "'^5 uneventful. Gross examination of the 

t showed a gangrenous appearing organ 

^ Derf ^ bluish color. There were no visible 

j\ and the mucosa and serosa were ede- 

i. .1; ^ud densely infiltrated. At the base was an 
olive pit. 

^ authors review the literature on the patho- 

* • ° traumatic appendicitis and query whether 

stroke in the abdomen is capable of 
p'^ wh; appendicitis, or whether a lesion is formed 
c CQ permits the entrance of bacteria and infection. 


The frequency and prognosis of such lesions arc 
<liscu«x«e<I. Stephen A. Zieman, M.D. 

Keyes, E. L., and Cook, M. M.: Tlie Diagnosis of 
Acute Appendicitis in the Presence of Diarrhea. 
Arch. Stirg., 1946, 52: 429. 

The authors point out that the diagnosis of early 
appendicitis is difficult, especially in the presence of 
diarrhea, in which the picture might resemble that 
of acute enteritis. They stress the importance of a 
carefully taken history and point out several features 
which should help to differentiate the two diseases. 

Table i, below, summarizes the findings in the 
cases reported by the authors. 

The authors call the phenomena listed in this 
table under points i to 4 “gas stoppage sensation” 
("a patient is apt to feel that if he 'could pass gas’ 
he might obtain relief from the ‘continual gripe’ or 
the ‘tight feeling’ . . . ”) and consider it as very 
characteristic for early acute appendicitis. One may 
e.xpcct positive answers to questions asked in refer- 
ence to these points in 60 to 80 per cent of all patients 
u’ith acute appendicitis. The gas stoppage sensation 
Is absent in every patient with perforated peptic 
ulcer, renal disease, and gallstone colic. In acute 
cholecystitis it was always absent except in i patient; 
it was absent in acute salpingitis, except in 2 cases 
and in ruptured ectopic gestation, except in 2 cases; 
and it was absent in 150 cases of acute enteritis. It 
occurs constantly at the onset of acute small bowel 
obstruction, although in such cases vomiting rapidly 
comes to exceed the downward urge. 

As to the time element, the authors show that pain 
in enteritis is intermittent, in spells lasting for min- 
utes and disappearing for minutes, while pain in 


TABLE 1 . — DIFFERENTIAL DIAGNOSIS OF EARLY 
ACUTE APPENDICITIS AND ENTERITIS 


ji 

IHstoiv 

Acute appeadicitis 
early stage 

Enteritis 

* 

Pain 

Peisfetent in midline 
despite defecation 

Varying situation; 
intermittent: relieved 
by defecation com* 
pletely, if temporarily 

* 

Bowel 

Urge 

Associated with pain; per* 
sisU despite defecation 

Associated with pain; 
relieved by defeca- 
tion completely, if 
temporarily 

i 

Diartbea^ 

Uacommon; subordinate to 
bosielurge 

May dominate clinical 

4 

Nausea 1 

Subordinate to bowel urge; 
occurs subsequent to pain 

May exceed bowel urge; 
may precede pain 

5 

Vomit- 1 
log 1 

Present in less than half the 
cases 

Present in over half the 

6 

Tender* 

Physical Findings 

1 None in sorae eases; epU 

1 gastric, periumbilical or 
, rectal in others 

variable in others; 
bowel sounds may be 
hyperactive 

r 

Ftever 

None or slight 

Same 

8 

White 

blood 

cell 

Laboratory Findings 
Usually over lo.ooo 

Lower average 
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appendicitis lasts for hours or days, and in recurrent 
appendicitis pain is continuous, occurring in distinct 
prolonged attacks. 

When the process localizes in appendicitis the 
following (able is applicable; 


1 

ILsloty 

Acute tppcDdiciti!, 
late itage 

Enteritia 

P»m 

Shifla to right lower quad- 
rant; may thilt eljcwhere; 
nay fail to localue 

Rarely ahifts 

Bowtl 

Usually diuppean 

Usually peraitta 
intermittently 

■’ 1 

Tfnder- 

Physical riodinn 
la right lower quadrant, 
increasing toward Mc- 
liurney'a point, may be 
atypically iituated, occa- 
aionally akeent: rectal 
teademes! conunoa 

Uiu^ty icat prooouaced 

sounds may be bypor- 

5 

bound! 

Common; cough and re- 
bound tenderness common 

Rare 

Ttw 

Normal to toi, occasionally 

Lower or higher 

6 

White 

blo^ 

cell 

Laboratory Findinzs 
Averase— 1J.100 to t$,«oo 

Average u.aoo 


As to vomiting, the authors stress that it occurs 
less often in early acute appendicitis than is sup- 
posed by some authors, while it is quite frequent in 
acute enteritis. 

This is a careful clinical study which might well 
be read in the original. UeiK&ica Lauv, &(.D. 

Oerk, J. E.1 Carcinoma of the Colon and Rectum. 

Med. Clift. !f. Ameriea, 1946, 30: 307. 

Benign colonic neoplasms, such as adenomatous 
polyps, may undergo malignant transformation. The 
possibility of a potentially malignant state in the 
colon acting as a precursor to the development of 
carcinoma is an attractive hypothesis, but it remains 
to be proved that the changes noted are precursors 
and not effects of the cancer. Inflammatory lesions 
of the colon may predispose to the development of 
malignancy. The consensus is that the polypoid 
lesions of ulcerative colitis may become malignant, 
but probably do so rarely. Divcrticulitw has long 
been thought to predispose to cancer. The important 
thing to bear in mind is that an individual with 
diverticulitis may also have a carcinoma. 

Anal cancer may take origin in fistulas, inflamed 
fissures and anal tags, and other inflammatory 
lesions of the anus but this is an exceedingly rate 
occurrence. Chronic irritation of the colon, as from 
constipation and parasitic infestations, appears to 
play little or no r61e in the production of cancer.^ A 
predisposition toward colonic cancer may be an in- 
herited susceptibility for the actual development of 
carcinoma. 

About two-thirds of the malignant tumors of the 
large bowel involve the left colon and about one- 


third, the right colon. The rectum, sigmoid flerure, 
cecum and ascending colon, transverse colon, de- 
scending colon, hepatic flexure, and splenic flexure 
tend to be involved in the given order regard to 
frequency. 

Adenocarcinomas of the large intestine may be 
divided into four main ty'pes: 

f. Nodular. This type projects into thelumenas 
a globular sort of mass which frequently ulceritei 
3. Scirrhous. Intestinal obstruction is frequent 
in this type. It is rare in the rectum and isiouid 
more often in the left than in the right side of the 
colon. 

3. Colloid. This type Is found most commonly in 
the rectum and rectosigmoid and in the cecum and 
ascending colon. 

4. Papillary. These tumors are not very common 

and tend to occur most often in the left colon. 

Numerous schemes have been advanced to daauy 
carcinomas of the large Intestine as to their mde o' 
malignancy. The various criteria used include. 
(1) the boundaries reached (Dukes); (2) the 
growth determined by the percentage content of d j- 
ferentiated as compared with undifferentiated cells 
observed microscopically (Broders); (3) the degree oi 
histological differentiation; and {4) the amount ei 
mucin demonstrable in the cancer cell, on the pw* 
sumption that the mucus formation is an express'^ 
of cell function. „ 

The tendency to metastasize is generally |re«»‘ 
In the rectum and sigmoid and least In the «« 
Investigators have shown (i) that age appaf| J 
exerts no important Influence; (») that there is 
correlation between the size of the lesion . 
presence of metastasis, the incidence of “tt , 
being even higher in persons with smaller 1 
than in those with larger ones; (3) that the h g 
the grade of malignancy the more likely the p . 
of nodule metastasis ; and (4) that retrograde p 
and interrupted spread may occur with 
intervening between the primary site ana i 
nearest involved node. . . „ .t >he 

The average age of patients with -.pf 

colon or rectum is SS '’’■‘th fS 
the cases occurring in persons older than 4 > ^ 
The duration of symptoms before ^ ^ Ljjfft 
longeron the right side of the colon tha 
side of the colon. In the early stage any ^ Ajj 
sufficient to attract attention to the bow 
symptom of cancer. In patients with 
the right colon, constitutional sympt pj,. 

nent and a tumor mass is often . .jsticslly, 

struction is not very common, .t- The 

no blood is grossly discernible m 
symptoms that characterize -j pbstruc- 

colon are prcdominently those of 1 .pnstipatie® 

tion. The progressive character 0 the const P 

is of the greatest importance by 

attached to the outside of the .f 

approximately one-fourth of Jhe P . j ju the 
^rcinoma of the rectum « 
main by a change in the character of the stoo , 
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terminal bowel as low as possible and yield more 
accurate information with regard to the position of 
the terminal bowel in cases of imperforate anus. 

The cardinal points in the treatment of imperforate 
anus are; (r) there is no need to hurry, and patients 
need not be rushed into the operating room improp- 
erly prepared, simply because of evidences of dis- 
tention; (2) finger pressure in the perineum toward 
the terminal bowel will reveal the distance to be 
covered; (3) a small incision should be made to per- 
mit the finger to bore its way to the bowel instead of 
laying the perineum wide open, thus opening a large 
raw area for secondary infection as well as destruc- 
tion of the sphincter; (4) when the bowel is reached, 
sweep the finger around it to free it, grasp the lowest 
point with a clamp, and with gentle traction on this, 
gradually free it all around until it can be brought 
down as far as possible; (5) if the entire bowel can be 
brought to the skin surface, open it and suture it to 
the surrounding skin; if only part way, anchor it on 
the four quadrants to the surrounding muscles, open 
the end, free and bring the mucosa down and suture 
it to the skin; (6) because of the danger of skin con- 
traction, these cases must be dilated weekly at least, 
until they ate about 1 year old; (7) no anesthesia is 
required when operating through the perineum dur- 
ing the first week of life. 

In some cases complete descent of the bowel will 
not occur until some 48 hours after birth, while in 
others it will not take place until the patients are 
four or five days old. Thus a waiting policy up to a 
certain limit is desirable. Even the appearance of 
meconium in the urine, Indicative of fistula into the 
urinary tract, is not an indication for hasty action. 
The lack of intestinal flora at this age and the feeding 
df sterilized foods and liquids will delay the danger 
of ascending urinary infection. 

The author stresses his belief that the great ma- 
jority of these cases can be reached through the 
perineum without colostomy if they are permitted 
sufficient time to develop or distend their terminal 
bowel. However, one case is reported in which there 
was no rectum or anal canal in connection with the 
maldevelopment oi the sacral bones and coccyx. 
The terminal end of the bowel was in the sigmoid 
region. Because this baby passed meconium in his 
urine, the author established a colostomy under local 
anesthesia. Another case was that of a 4-month 
old child who had never had a normal movement of 
solid or semisolid material. He was bom with an 
imperforate anus, but when 3 days old, a small 
fistula developed near the base of the scrotum, 
through which liquid and gas were evacuated daily. 
Despite this defect, the child appeared well nour- 
ished. In another baby with an imperforate anus, a 
fistulous opening developed (after 48 hours of life) 
in the middle of the posterior surface of the scrotum, 
through which a small amount of meconium escaped. 
By the end of that day, the entire rectal ampulla was 
distended. By the following day a stricture in the 
sigmoid had dilated spontaneously and the rectum 
was well distended down almost to the perineum. 


Operation was performed at 60 hours of age with an 
uneventful convalescence. 

Daily dilatations are required in most cases be- 
cause of the tendency for the skin about the open- 
tiye opening to contract. If distention reaches the 
frightening stage, the danger is in aspiration suffoca- 
tion, and not in toxicity. This danger can be mark- 
edly avoided by keeping the baby on its ventral 
surface entirely. Harold Laufman, M D 


Folsle, P. S.: Closure of Colostomies. N-EnilmU. 

II., 1946, 234: 464- 

The closure of colostomies in 26 cases folloiring 
battle injuries is reviewed. In most cases of injury 
to the large bowel, the injured site had been exteri- 
orized, and most of the cases that presented any 
great amount of bowel damage had been subjected 
to a colostomy. Only in occasional cases did the 
record state that the limbs of the bowel had been 
sutured together to form a well defined spur. By 
digital examination, however, it was possible tn 
decide which cases were suitable for crushing, and 
most of the cases were prepared for closure in this 
manner. . . , 

In 26 cases the colostomies were closed by eppiy- 
ing clamps to reduce the septum between the boicti 
loops, and this was followed by simple 
suture of the stoma, after the bowel had been freM 
to below the peritoneum, and the adjacent rio 01 
skin with any protruding and edematous porhoir 0 
the bowel had been resected. It was usually fouo 
that this section of the bowel was fajrly well wa W 
off from the general peritoneal avity oy 
peritoneal adhesions, and no attempt was 
free them. After closure the bowel was dropped into 
the abdominal cavity and the 
dosed over it, but the adhesions were not comp eteiy 
freed In the general peritoneal cavity. The p 
had axtremely little postoperative S 

tention. Such a procedure con be earned out two"? 
a small elliptical incision, a small 
around the stoma being excised, ; „y{j,al 

situated well in the flank or close to A jnd 
region. In only a cases were the loops resect 
the free ends anastomosed. of the 

A practical criterion as to the J 

preparation is the patient’s ability to 
bowel movements. Patients with . .1 jfpnjs 

occurred exdusivcly through the abd 
began, to have normal 
opposed bowel wall had been crushed. This 
ei; be tested by pluEging ■''f'S 
gauze pack and supporting it with 

dressing. . .•e.„wK<.ther sufficient 

In some cases there is a question wtvetQ 
lumen has been left after °,l „],rly Urge so 

happens when the opening is pa snares m*!' 
thit its inversion with two of lumen 

have encroached too much on the 

present. This is true espeaally when the b 

well defined spur has ^^^ie it ad closure i 5 

or no crushing. In such cases a t 
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Miller, D.: Papilloma of the Gall Bladder. N. 
England J. J/., 1946, 234: 473. 

Three cases of papilloma of the gall bladder were 
obser\'ed by the author during the past few months. 
In each case the preoperative diagnosis was correctly 
made by roentgen studies of the organ. There ap- 
pears to be no significant association of papillomas 
of the gall bladder and carcinoma of this structure. 
In a study of 1,700 gall bladders, Kirklin reported 
that 8-5 per cent were found to contain one or more 
papillomas. 

Papillomas appear as projections from the mucous 
membrane of the gall bladder. The pedicle may be 
very thin or quite broad. The symptoms which 
bring the patient under observation are similar to 
those of chronic cholecystitis. The treatment is 
cholecystectomy. 

The diagnosis can readily be made by roentgen 
ray examination. The best time for examination is 
the twentieth hour after ingestion of the dye. Stones 
usually^ change their position with succeeding ex- 
aminations, are often bunched together, and are 
most frequently found at the fundus. Most papillo- 
mas are discrete, do not change position, and arc 
rarely found at the fundus. Adenomas arc larger 
than papillomas, measuring 2 cm. or more in di- 
ameter as against 0.5 to x.o cm., and arc (requcntly 
present at the fundus. Earl 0. LATuae, M.D. 

MalleC'Guy, P., JeanJean, R., and Feroldl, J.: The 
Syndrome of the Sphincter of Oddi (La maladle 
du sphincter d’Oddl). Lyon <hir., t94S» 553* 

Tor 30 years there has been periodic reference to 
the syndrome associated with spasm or stricture of 
the sphincter of Oddi and a parallel has been drarni 
between this and the familiar clinical picture of 
spasm or stricture of the sphincter at the bladder 
neck 

The contribution made in this article is the mano- 
■ metric study of the bile duct under conditions of 
sphincter spasm and the visualization of the lesion by 
means of radiopaque media. These studies were 
carried out at operation in 35 cases. fljTicrtonla 
was tc;)ortcd after cholecystectomy in 4 cases, in 
«nnection with a funclionlcss gall bladder in 5 cases, 
•oilowmg aseptic cholelithiasis in 3 cases, and in 5 
cases of chronic cholecj’stitis without stones. Seven 
of essential hyperlonicity of the sphincter of 
woi are deswlbcd, 3 cases of generalized hypcrloni- 
«ty 01 the biliary passages, and 5 cases of hyperto- 
bladd sphincter with hypotonia of the gall 

*» the manometric studies were concerned, 
c lollowing observations were made: the normal 
common bile duct is a^ut 13 cm. of 
ter, but in the pathological cases under discussion 
c pressure was from 13 to 20 cm. of water in 10 
^s, Under 13 cm. in 2 cases, and o%-cr 20 cm. in 4 
ritfti respectively). In the 

R 1 oudder, the pressure is regarded as normal at *8 
or thereabouts, but in this syndrome 
• pressure was found to be between 30 and 40 in 


12 cases, and below iS (10 to 15) in 4 cases; in 2 
cases the pressure was normal. The roentgeno- 
graphic appearance of stricture is characterized by 
dilatatton of the common duct and a tapering of the 
radiopaque rnaterial as it approaches the sphincter; 
in the essential hypertonicities the material ends at 
the sphincter and resembles a finger in a glove. 

In 4 cases there was a chronic hyperlonicity and 
sclerosis of the sphincter which was relieved by 
operation. Histological studies of an e.xciscd portion 
of the sphincter show'ed smooth muscle hypertrophy 
and sclerosis. The manometric studies are supported 
by pressure graphs of the condition found before and 
after operation and the rocntgenographic data arc 
supported by diagrams. There are 4 Ulustrallons of 
histological studies. Surgically, stricture was relieved 
by transduodenal section of the circular sphincter 
without interference with the longitudinal sphinc- 
ter. Good surgical results are reported. 

Adxien Vex BatTccuEs, M.D. 

Maltet-Guy, P., JeanJean. R., and Servettar, P.; 
Distant Results In the Treatment of Chronic 
Pancreatitis by Unilateral Splanchnlcotomy 
(RisuUats lioignfs de la snlanchnicectomie unila- 
Urale daris Ic iraitcment acs panerfatites chroni- 
ques). Lyon ehir , 1945, 40: 293' 

The first observation on the treatment of chronic 
pancreatitis after the failure of bile drainage, by 
splanchnlcotomy on the left side, w.as made to the 
Lyon Surgical Society in November, 1942. This 
article consists of the report of 9 further cases of a 
similar kind which responded favorably to the same 
type of surgical treatment. Detailed case reports 
arc presented, with 2 biopsies of the pancreas and 
1 postmortem specimen. In several cases the bile 
ducts were visualized at operation by roentgen ra^-s 
after the injection of contrast media. In 9 of the ro 
cases the results were excellent from 12 to 35 months 
after operation. There was i death 15 months after 
operation from pulmonary abscess and it was from 
this case that the autopsy specimen was obtained. 

In all but X of the cases other operative proce- 
dures on the biliary tracts were first attempted, 
usually cholec>'Stostomy, although on 3 occasions 
choiccyslogastrostomy was done. In all cases the 
pancreas was edematous, nodular, h}q)crcm{c,and in 
some there were firm adhesions and fibrosis which 
would have made pancreatectomy a hazardous pro- 
cedure. It appears that the bo<ly and tail of the 

f iancrcas were cither more often alTectcd or more af- 
cctcd than the head, with radiation of pain on the 
left side of the abdomen. In 1: case the ncad of the 
pancreas was most conspicuously involved wilh 
obstruction of the bile duct.s; in this case a cholc- 
O'stogastrostomy was done wilh resection of the right 
major and minor splanchnic ner.’c5. The pain on 
the left side was relieved by spUnchnicolomy on thf 
left side in the other 9 cases. 

niliaty’ hyperlonicity is a complication likely to 
occur because ol imbalance tn innervation following 
splanchnlcotomy. This may be relieved, sficr 
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After laparotomy the fluid film between the liver 
and the diaphragm is broken, because the pneumo- 
peritoneum is confined to the subphrenic spaces by 
the adoption of Fowler’s position. This has two 
harmful effects: 

1. The weight of the liver is now no longer evenly 
distributed on the undersurface of the diaphragm 
but falls on the suspensory ligaments of the liver. 
That this is a pain-producing event can be confirmed 
by observing any patient with a recently induced 
therapeutic pneumoperitoneum who is allowed to 
sit up, and it is possible that the abnormal stimulus 
induces a reflex inhibition of respiratory movements 
(particularly diaphragmatic), and diminution of the 
vital capacity. It is significant that operative dia- 
phragmatic excursions are found to be slightly 
greater in extent in recumbency than in the erect 
position. 

2. The abdominal muscles are the normal antago- 
nists of the diaphragm. During expiration their con- 
tracture raises the intra-abdominal pressure, and the 
liver and the diaphragm are pushed, like a piston, 
into the lower chest. This mechanism is disturbed 
by the presence of an air-containing space between 
the diaphragm andi the liver. From the purely me- 
chanical point of view, one would expect the post- 
operative abdominal patient to breathe less efficient- 
ly in Fowler’s position than lying on his back. In the 
latter position the air bubble passes anteriorly, and 
owing to the forward slope of the lumbar spine the 
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liver falls back into its normal relationship to the 
diaphragm. 

TTie familiar picture of posterior basal hypostatic 
pneumonia is likely to become less common if freer 
movements ensure that all parts of the lungs have 
their turn to lie uppermost. 

Fowler’s position, maintained by a pillow behind 
the knees on which the calves rest, or by the soles of 
the feet pressing into the mattress, moreover, is par- 
ticularly likely to induce thrombosis of the vessels in 
these areas. 

Theconflicting claims of recumbency and Fowler’s 
position in shocked patients, and in those recovering 
from anesthesia, sometimes leads to their being 
propped up while still in a semi-paralytic or shocked 
condition, and being retained in position by the re- 
peated efforts of the nursing staff and the judicious 
insertion of pillows at strategic points. This may 
prove calamitous to an overtaxed vasomotor system 
or may easily lead to fatal inhalation of secretions 
from the mouth or of vomit. 

No one \vho has the most superficial acquaintance 
with nursing will dispute the difficulties entailed to 
the patient and nurses by the maintenance of Fow- 
ler’s position, particularly if the patient is very ill. 
He must make a considerable muscular effort to 
maintain the position, and if this is not forthcoming 
he slips down and has to be replaced repeatedly. In 
either case rest and tranquillity of mind arc lost. 

STCpnrv A. Zieuak, M.D. 
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biliary roanometrvc studies, by sphinctciolomy at the 
sphincter of Oddi. Mild biliary hypertonia may be 
relieved by drainage of the duodenum or the use of 
atropine. The distribution of the 2 splanchnic 
nerves to the pancreas is not understood, but bi- 
lateral splanchnicotomy is not advocated because 
of possible deleterious effects on the blood pressure. 
Apparently the splanchnicotomy not only relieves 
the pain but also the chronic pancreatitis. 

Adrien Ver BRuccncN, M.D. 

MISCELLANEOUS 

Spalding, J. E.; Fowler’a Position. Lanttf, Lend., 
iQ 4 ‘ 5 > *: 643- 

Spalding believes there is ample evidence to justify 
the abandonment 0! Fowler's position. The use o! 
Fowler’s position is based on the naive assumption 
that fluids always flow downhill. Recent criticisms 
of the position (mostly of an indirect nature) are 
concerned with its harmful side effects rather than 
with the central thesis of the prevention of sub- 
phrenic abscess. 

The right subhcpatic (Rutherford Morrison's) 
space should not be confused with the suprahepatic 
spaces. The suprahepatic spaces differ from the 
main peritoneal cavity in respect to the special func- 
tion of the diaphragmatic lymphatics in the absorp- 
tion of particulate matter from the peritoneal cavity, 
and in the pressure changes within the spaces during 
respiration, whereas the right subbepatic space be- 
longs anatomically and physiologically to the ab- 
dominal cavity proper, and its frequent involvement 
in suppuration is merely the result of its anatomical 
relationship to the gall bladder, duodenum, and para- 
colic appendix. 

The main route for the removal of particulate 
matter from the peritoneal cavity is by way of the 
diaphragmatic peritoneum. There is normally a 
steady upward flow of intraperitoncal fluid toward 
and into the subphtenic spaces, where it is absorbed 
and passes into the diaphragmatic lymphatics. 

This upward flow is determined by the differences 
of pressure between the general peritoneal cavity and 
the subphrenic spaces. The pressures in the sub- 
phrenic spaces vary with the intrapleural pressures 
and not with the intra-abdominal pressure. Since 
the intrapleural pressure is negative and the intra- 
abdominal pressure is above atmospheric, the inlra- 
peritoneal fluid is sucked Into the subphrenic spaces 
and is there absorbed by the diaphragmatic lympha- 
tics. This is a vis a fronte mechanism applied to the 
thin film of fluid from the upper end, and the upward 
movement of such a film otieys the laws of capillary 
attraction rather than those of gravity. Large effu- 
sions will be influenced by gravity to a greater ex- 
tent, but a proportion of their content is bound to 
enter the subphrenic spaces, whatever the position 
of the patient. 

This upward flow of intraperitoncal fluid will be 
arrested if the continuity of the fluid is interrupted. 
This takes place in pneumoperitoneum if the patient 


sits up and the air passes into the subphrenic spaces 
Pneumoperitoneum is always present after laparot- 
omy and in perforated ulcer, the two conditrans 
which are responsible for the majority of subphreiic 
abscesses. Clearly another mechanism Is involied 
When a patient with pneumoperitoneum sits up, 
the air collects in the subphrenic spaces under a 
pressure which is considerably less than the general 
intra-abdominal pressure, and undergoes a respira- 
tory fluctuation. If he has at the same time a collec- 
tion of fluid in the subhepatic region, this will tend 
to be aspirated past the liver into the subphrenic 
spaces. It may be objected that if the patient is 
sitting up there will be no fluid in the subhcpatic 
region, because it will drain into the pelvis. That 
this is not so can be demonstrated on most patients 
with perforated duodenal ulcer. On opening the 
abdomen in such a case, the right subhepatic space 
is commonly found to be filled with fluid. li the 
operating table Is now tilted into Fowler’s position, 
it will be found that there is little or no leakage of 
the fluid out of the space. In fact, the right sub- 
hepatic space remains closed until the volume of the 
extravasated fluid exceeds its capacity, and only 
then does the excess fluid drain away along the pan- 

Thu upward movement of intraperitoneai fluid 
can be demonstrated radlologically In 
of all patients with perforated peptic ulcer, if they 
are radiographed standing up. ... , 

Excluding peptic ulcers, direct 
subphrenic spaces from abscesses of the Iw" 
spleen, or descending from the 
postoperative peritonitis or leaking peptic u 
The one factor common in these 
presence of a pneumoperitoneum; and the pr 
of confining this to the subphrenic 
adoption of Fowler’s position facilitates . e 
tion of infective fluid from the subhepatic region mt 
the suprahepatic spaces. If the pa^ent hw on 
back, the air bubble is situated iJ|t«iorl>; aga mst t _ 
abdominal wall, and the liver falls ^ the 

mal relationship to the diaphragm. ..giie 
bubble is sufficiently large for its f .„eritci- 
anterior to the liver, the subph«mc 
neum is now in continuity with the g curface of 
nal pneumoperitoneum across the anter o”u. 
the liver, and pressure differences 
respiratory movements merely cause 


bubble and not of fluid exudates. m-chaniso 
t be assumed that the M'”’' i“ fti« 
• J value, and that me 


It must t 

has a definite protective value, that tbs 

film of fluid enters the spaces at sue , it 

ible to cope, successfully ^ 


lymphatics are able I 


Moreover, large infected toolarg* 

and lumDs of infected lymph are pro inrce. On 


and lumps of infected 

to be propelled upward by Lnces occasion^ 


. >pelled upward oy occasionw 

the other hand, the pressure diu , gspi- 

by the pneumoperitoneum, proba y particles o‘ 

ration of fluid in bulk, with co ^P de- 

microscopic size, with the result that tne 
fenses are ovenvhelmed. 
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The results in this small number of cases do not 
permit definitive conclusions, but they suggest that 
the efTecls of radium are greater when the circula- 
tion to the uterus is increased by a block of the lum- 
bar sympathetic chain. This procedure is also help- 
ful in that the uterine pain is relieved. 

1 I\RRY \V. J'JNK. M.D. 

ADNEXAL AND PERIUTERINE CONDITIONS 

Heller, E. L., and Palin, W.: Orarlan Involvement 
In llodftkin’t Disease. Arek. PalA., Chic., 1946, 
4t: 382. 

The authors state that the infrequency of ovarian 
involvement in the course of Hodgkin's disease is 
apparent from a brief perusal of the voluminous 
literature of this disease. No mention of such occur- 
rence was noted in any of several standard tcaibooks 
of general surgical and gynecologic patholog>' In 
numerous reports of unusual ovarian tumors no 
instance of Hodgkins disease was encountered. 
However, a closely related lesion was reported in the 
6rst 50 cases filed with the Ovarian Tumor Registry* 
of the American Gynecological Society. A 16 year 
old patient had lymphosarcoma of the ovary, sec- 
ondary to intestinal lymphowrcoma. A photomicro- 
|:raph revealed an tnilUration strikingly similar in 
its general characteristics to that found in cases 
observed by the authors. Reviews dealing with 
Hodgkin'.s disease and reports representing relatively 
large scries of cases, as a rule, <lo not refer to the 
ovary. It is noterl that other reports of autopsy 
obscfs-ations of 113 cases of Ho<l§kin’s disca^ 
mentioned involvement of the ovary in 2 cases. In 
X case the Involvement was microscopic in character; 
in the other the extent of involvement was not 
indicated. In a report based on a study of 57 cases 
of Hodgkin's disease of the female it was theorired 
that ovarian hypofunction might have been respon- 
sible for the occurrence of the disease in svomcn; 
however, no lesions of the ovaiy were dcscribetl to 
substantiate this concept, which was based chiefly 
onthehistor>'of reduced or suppressed menstruation 
in several cases. 

That the infiltration of the ovary in Ho<lgkin’s 
disease can be of considerable extent was illustrate*! 
jn 2 cases stuillcil by the authors. In each ca.*c the 
'«!on of the ovary was misinterpreted as a primarj’ 
tumor from its gross appearance. In i case, the 
resident physician who did the autopsy submitted a 
Sr«s anatomic diagnosis of carcinoma, probably 
frimary in the ovary, with widespread secondarj' 
involvement of the aWominal lymph hckIcs. In the 
Sfcond, the surgeon, an experienced gynecologist, 
ootnl during aMominal exploration an ovarian 
tumor of such size that it was considered primar>* 
ru that organ, while the neoplastic enlargement of 
the rnr«enleric lymph no'lcs was considered to l>e 
t^ndarj* to the ovarian lesion. 

of the diagnosis of HwlgUn's disease 
t'r ir”i' *.^**^'. proscnletl. In the first, the lesions 
I H>!gkin’« disease were of two lyiv-i. Throughout 


the abdominal lymph nodes, which were reganied as 
the primary* site, the picture was that of Hodgkin’s 
sarcoma, with large irregular reticuloendothelial cells 
spreading diffusely throughout the interstitial pulp 
and sinusoidal spaces and exhibiting numerous 
mitotic figures. Pleomorpliism was particularly 
pronounced. The second type was that designated 
as Hodgkin’s paragranuloma with closely spaced 
lymphocytic cells of mature type, containing icsv of 
the larger reticuloendothelial cells which character- 
ize Hodgkin’s disease. Both types formed the ovari- 
an tumor. Exception may be taken to the diagnosis 
of Hodgkin’s disease in this case inasmuch as the 
characteristic granulomatous reaction was not ob- 
served. .Acceptance or rejection of the diagnosis 
<!cpends entirely on one’s opinion ns to the necessary 
diagnostic criteria. If one accepts the broader con- 
cept of Hodgkin’s disease as one with a variable 
pattern, subject to mutations an<l transitions, in 
which the tumor changes into the sarcomatous and 
almost pure lymphoid variants, which have been 
repcatetliy described, the diagnosis in this case be- 
comes tenable. .Attention is directed to a study re- 
cently published which illustrates such variability 
of the histologic pattern in Hodgkin's disease. 

In the second case the ovarian infiltration was 
obviously lymphoid in character and not consistent 
with the pattern of any tumor primary* in that organ. 
The occurrence of the larger cells of reticuloendo- 
thelial type, resembling poorly dcvclot>cd Sternberg- 
Rcc<l cells, the scattered eosinophils, and the fibrosis 
led to the diagnosis of lymphoblastoma, probably 
Hodgkin's disease. The reaction subsequently 
noted in the lymph node from the arm appeared to 
substantiate fully the original diagnosis. 

That the ovarian involvement in both cases was 
not the result of fusion with, and direct extension 
from, contiguous lymph nodes was manifcstcti by 
the fact that the organs were freely movable, in 
normal position, and unattached to the ncight>aring 
noilcs, and each was surrounded by an intact 
ovarian capsule. 

The identification of sarcomatous cells within the 
lumens of veins within the substance of the ovary 
in the first case probably ser\*es to cxjilain the 
genesis of the infiltration in this organ. 

In conclusion, the authors note that in 2 casrs of 
Hodgkin’s disease with unusual involvement of the 
ovary the gross appeamcc of the lesion ssas such that 
it was mi'intiTprctcd as a primary ovaria,n neoplasm. 

IIctarjiT r. TitvasTON, M.I). 

Rhoads, E. E. : Granulosa Cell Tumor of (he Ovary, 
,•(«. /. Obit , 1946, ji : 560. 

A brief review of the literature is presented, with 
a summary of 5 cases of granulosa cell lum<ir. The 
S cases arc summarizetl lHT.iuse of tlie finding of 
granulosa cell tumor t«s*)Cia(nl with premalurr 
menopause (amenorrhea with resumption of men- 
struation). 

All patients were o{>crate<l u;>on. Diagno'is was 
made after p;wratlon on gross exatninati'iij and by 
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Traino Rao, G., and Tesce, V. S.: Carcinoma of the 
Cervix In Relation to^ge, nJth Particular Ref- 
erence to Young Women (II carcinoma del collo 
uterino in rapporto alia etd, con particolare liferi- 
mento alle donne giovani). Clin. atUL, 1945, 47: 165. 

In a previous article the authors made an analysis 
of cases of cervical carcinoma treated at the Clinica 
di Bari from 1936 to 1943, and in this article they 
give their conclusions pertaining to these studies. 
They are as follows: 

1. The number of extremely young women affected 
has not increased in recent years. 

2. The majority of authors differentiate the car- 
cinoma appearing in the very young as being of a 
particularly malignant character, but the present 
authors recognize no basis for this teaching. 

3. Id the authors' scries of cases a positive family 
history was found more frequently in subjects at- 
tacked in early life. 

4- No correlation was noted between the physical 
habitusand precociousness of the onset of the disease. 

5. The authors' results do not indicate that preg- 
nancy in the younger age groups acts as a contrib- 
uting factor in the incidence of carcinoma of the 
cervix. On the contrary, among the women who had 
had pregnancies, cancer was apt to appear with par- 
ticular promptness after parturition. 

6. No correlation was found between associated 
disease of the genitalia or other organs and the age 
of the patient. 

7. The time intervals elapsing between the ap- 
pearance of symptoms and the admission to the 
clinic were found to be approximately equal in all 
decades. 

8. Although certain characteristics of anaplasia 
were present more frequently in the histological pic- 
ture of the younger groups, these characteristics 
bore no definite relationship to the clinical course, 
and the degree of dedifferentation was no more 
marked on the whole in the youthful than in the 
aged. 

9. Carcinoma limited to the cervix was found most 
frequently between the ages of 40 and 50. It might 
be assumed from this that the disease spreads more 
rapidly in women of this decade. This assumption is 
offset by the fact that if this group is considered to- 
gether with those patients in whom the disease had 
invaded either the parametrium or the superior por- 
tion of the vagina, no difference could be found in 
the percentage of frequency up to 50 years. 

10. The results of treatment of carcinoma in pa- 
tients under 30 years of age were no worse than 
those in patients in the decades over 30. On the 
contrary, the percentage of survivals undergo was 
higher than in the older groups or than in the entire 
scries. In the present series results from irradiation 


alone were no worse in the youthful than in the older 
groups. Edith B. FatsswoRiB, M.D 

Pereira, A. De Sousa: A Basis for Simpathecfonij^ 
for Cancer of the Cervix Uteri. itffASaq, 1546, 
52: 260. 

In recent years several attempts have been male 
to relieve pain in certain cancerous diseases througii 
action on the sympathetic nervous system. By 
blocking the sympathetic pathways with an anes- 
thetic solution or by surgical interruption, the fibers 
conducting painful sensations arising in the area in- 
volved in the neoplasia are interrupted and the pain- 
ful stimulations originating in the tumoral area can- 
not reach the cerebrospinal centers. In this way lie 
visceral pain of tumors located in such organs as tie 
uterus, stomach, pancreas and breast, can be relieved 

The investigations of others suggested that tie 
radiosensitivity of a cancer may be favorably m- 
ffuenced by increasing the blood supply _in the turner 
during the period of irradiation. This led to in- 
vestigation in carcinoma of the cerv’ix uteri to de- 
termine whether the Interruption of the sympathetic 
innervation by anesthetic block or by sympathec- 
tomy would, in addition to reducing the pam, also 
increase the blood supply to that region and be use- 
ful In the irradiation of the growth. Both experi- 
mental and clinical data are presented. , 

The interruption of the extrinsic sympathetic in- 
nervation 0/ the uterus at the level of the 
sympathetic chain (first, second, and third mrooi 
ganglions) and of the roots of the hypogastric plew 1 
besides reducing uterine pain through the pby* ’ 
ogicai block of the afferent painful ,1, 

caused hyperemia of the utcros by blocking 
efferent vasomotor sympathetic pathways oi 

Jn different types of abdominopelyic syrapathw 
tomles in dogs, such as resection of the pre 
nerve, lumbar sympathectomy, and periaort y 
pathectomy, an increased arterial circujatio 
organs of the pelvic cavity resulted. The h o 
abdominopelvic sympathectomy the gre 
thfa increase in the collateral circulation, 
cases of lumbar sympathectomy, an , „,r 

arterial circulation was also observed m 
extremity on the same side. and 

In the treatment of basal -nijration 

adenocarcinomas of the cervix uteri, ?PP; Lby 

of radium with hyperemia of the uteros 0 

repeated lumbar anesthetic blocks ind X F 
caine hydrochloride, in the first, second, and 
lumbar ganglions, showed tW the 1 „ 

suits, in observation up to » /"‘■.“f/.. oer «nt) 
duced a greater percentage of heub'JS t P . 
of the cancerous lesions m the total 

radium alone with 47 P®r cent hea g- 
series included 62 cases. 
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with vaginal plastic surgery. It should never be used 
as a substitute for the standard vaginal plastic pro- 
cedures in use for the same purpose.. 

Edward L. Cornell, M.D. 

Ortmayer, M., Koester, L., and Stetler, P. M.: 
Prolapsus of a Ureterocele through the Ure- 
thra. J. Urol., Balt., 1946, 55: 515. 

The rarity of prolapsus of a large ureterocele 
through the urethra warrants the report of such a 
case. Only 37 instances are found in the available 
literature. 

The case report is that of a woman of 64 years. 
She had noticed urinary frequency for 2 or 3 months, 
together with dysuria and nocturia. Recently she 
had noticed hematuria and incontinence. Coinci- 
dentally with the latter, she felt something pro- 
trude from the vagina on straining, which receded 
during sleep or on being pushed back. 

On hospital admission the patient had a mild 
fever which subsided after a few days. Catheterized 
urine disclosed innumerable leucocytes in clumps, 
and from 10 to 12 red blood cells per high power 
field. A culture yielded the bacillus coli. 

On cystoscopy the right half of the trigone and 
region of the right ureteral orifice were obscured by 
a large sausage shaped tumor never seen in its en- 
tuety in one cystoscopic view. It was estimated to 
be from thumb to walnut size, and was covered by 
reddish puckered mucosa. It was somewhat velvety 
in its tight half with fibrin adherent to its tip. The 
tumor could be pushed from right to left, but lay 
toward the right bladder wall. Its base took origin 
just inside the internal bladder sphincter and seemed 
to be ^uite broad, occupying one-half of the trigone. 
The right ureteral orifice could not be located on it 
or m the bladder. 

On external examination at the time of prolapsus, 
a tumor approximately 2 by 3 cm. occupied the 


urethral orifice and obscured the vaginal introitus. 
The left half of the tumor was deep red and the right 
half, salmon pink. It was soft throughout. Fine, 
minute strands of fibrin were adherent to its tip. A 
dimple near the tip on its top side suggested an ori- 
fice and easily admitted a probe to 4 cm. and a No. 
6 F catheter to 35 cm. without obstruction. 

The cystic mass was excised and electrocoagulated 
with uneventful convalescence and relief from the 
symptoms. 

Three figures are presented in the original article; 
they show the typical excretory urogram, a recon- 
structed view when the ureterocele lay within the 
bladder, and a colored drawing of the ureterocele 
when prolapsed through the urethra. A few refer- 
ences to the literature are added. 

T. Floyd Bell, M.T>- 

Couri, A. A., and Ramos, A. V.: Uro£tenital Endo- 
metriosis (Endometriose uro-genital). An. brasil 
gin., 1946, 11; 27. 

The authors report a case of genital endometriosis 
in a 35 year old woman. The condition had spread 
from the genital organs to the urinary tract. Suspen- 
sion of the uterus and bilateral salpingectomy did 
not relieve the symptoms consisting of colicky pains 
in the hypogastrium, dysmenorrhea, and dysuria. 
The gynecological examination revealed an enlarged 
uterus and a hard nodule on its anterior aspect. The 
cystoscopic examination disclosed the presence of 3 
elevations in the trigonum. 

A subtotal hysterectomy with preservation of the 
ovaries was performed and the patient made an un- 
eventful recovery. She was given a series of x-ray 
treatments. Cystoscopic examination performed 
after the operation disclosed a cicatrization of the 
lesions. The histological examination established 
the diagnosis of endometriosis. 

Joseph K. Narat, M.D. 
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histologic means, but in some eases only after 
microscopic examination. 

Of the total of si cases appearing on the record, 
only 3 were diagnosed as granulosa cell carcinoma. 
Granulosa cell tumors were catalogued according to 
age groups, namely: (i) prcpubescent or childhood, 
(3) adult (those within the range of normal men- 
struation), and (3) postmenopausal. All at of the 
cases were in the second or third groups. 

One patient menstruated twice after remox'al of 
a granulosa cell tumor, and at the present time is 
approximately 3 months pregnant. Follow-up 
studies showed that all patients were living and had 
no evidence of recurrence. 

Edwabd L. Corvcll, M.D. 

DeRoux, A. G.: A Contribution to the Study of 
Wllrns' Tumor. (Contribuei6n al estudio del tumor 
de tVilms). Arei. euianeros eanetrol., 1045, 4: jjo. 

The author reports 7 cases of Wilms' tumor 
found in Cuba. The most constant histological fea- 
tures of this tumor arc: (i) the epithelial tubules 
of glandular aspect with hyperchromatic compact 
masses of pseudoglomcruli; and (3) the known fibro- 
blastic malignant tumoral aspect. He found striated 
muscle in 70 per cent, smooth muscle in 38 per cent, 
cartilage in 38 per cent, and bone in t4 |>cr cent of 
his cases. 

The author discusses the general characteristics 
of this tumor, its clinical and pathological aspects 
and the pathogenic theories of its production. 

WlLUAU E. RtCKETTS, M.D. 

Kfeltsman, R.: The Robert Meyer Dysgermlnomn 
Ovarii (Zur Frage des Disgerminoma ovarii Roixrt 
Meyer) Aclaebsl t^n. seand., 

The classification of certain tumors of the ovary 
according to their morphologic or histogcnctic char- 
acteristics only, presents insurmountable difTicuItics 
We owe it to the work of Robert Meyer that we arc 
able to differentiate certain tumors by their func- 
tional and incrctory cfrccls rather than by their 
histological structure. This holds true especially for 
the differential diagnosis of dy-sgerminona, arrheno- 
blastoma, and the granulosa cell tumors. 

In contradistinction to the latter two, which may 
exert hormonal influence (masculinization or femin- 
ization), the dysgerminoma seems to originate from 
embryonal cells of the ovary which have not under- 
gone sexual differentiation, and therefore the tumor 
does not have any hormonal influence. 

This theory is further enhanced by the fact that 
wc frequently find the tumor in persons with pseudo- 
hermaphroditic traits, and that it occurs especially 
in underdeveloped gonads of both sexes. Histologi- 
cally, we find undifferentiated, large, polymorphic 
tumor cells. The stroma frequently reveals lympho- 
cytic infiltration, and sometimes epithelioid and giant 
cells of the Langhans type arc found in the stroma. 
The tumor usually grows rapidly and may infiltrate 
the mesovarium, uterus, and broad ligaments. Meta- 
Stases are spread more frequently by the lymph than 


by the blood circulation. The retroperitoneal Ij-mpti 
nodes arc usually involved at an early stage. 

The author discusses 3 cases which were obseri'd 
at the Gynecological Hospital, Stockholm. One pi 
tient could not be operated upon radically beai^ol 
metastascs and was given postoperative radafion; 
she died a years after an operation on the metasUses 
The second patient, from whom both ovaries vert 
removed, was not given radiation therapyjshe isstiH 
in good condition after 6 years. The third patient, 
from whom a dysgerminoma on the right side, twe 
the sire of a man’s head, was removed, has under- 
gone three pregnancies and is healthy 5 years alter 
the operation. WexxekM. SoLiirTz,MD. 


MISCELLANEOUS 

Aldridge. A. H.: An Evnluatlon of Methods for ih« 
Treatment of Urinary Incontinence. Am. J. 
Obst., 1946, 51: 399. 

Urinary’ incontinence may be due to fistulous 
communications between the urethra, bladder, or 
ureters and the vagina or uterus. However, 
most frequent cause for loss of urinary controiis 
incompetence of the urethral sphincter mechanism 
which controls urination. _ . . l .. 

Of the series of 118 urinary’ fistulas that has been 
reported, approximately onc-third were cau'ca 
obstetric trauma, about one-half by surgical ' 

an.l .» Kt. m«liffnnnt neOOlaSmS Ot tfl 


II one-nai» u; V .vJ 

and IS per cent by malignant neoplasms ot 

• ibination with irradiation used 


uterus, alone or in combination w 
in treating such tumors. . 

Success in the treatment of a urinary’ fistui 
depend upon careful preparation 
operation (elimination of urinary ‘ -u,. 

mation of the adjoining tissues, . .r , 

ate localization of the fistula, and the 
technique best suited to conditions found be 
at the lime of operation. . Ahrends 

Repair of a fistula by a If^hnique which ^ 
upon denudation of its margins should neve 
attempted unless closure can be accompli 
out undue tension on the surrounding tiss • . , 
Flaps developed for closure 0/ a fistu . . [[{3 

made up of the entire thickness of the vag 
insure an optimum nerve and blood suPP y- jj 
importance of dosing a fistula on ^he fi chance 
obvious. Every surgical failure decrc 
for uU'iTnatc success. ,’n curinff 

Vaginal plastic proerfutes are »cc s I ^ 
from 80 to 90 per cent of the partial 

urinary incontinence due ^0 
destruction of the urethral sphinct _yccks ca”- 
If function of the urethral sphinc an 


aot'bc restored by vaginal 
ittcmpt to establish urinary consol 
.ion of adjacent muscles ^nd recently 

xmsidered. A technique for ^ cases oper- 
lescribcd has been successful m 9 
ited upon by 3 jncontinence, 

As a means of "hevingurinap * combw«d 
flUnn of fascia should always oe 


As a means ol relieving . 

ransplantation of fascia should 
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cause of the hydremia factor, or they may even give 
afalse clue to diagnosis. Sternal marrow biopsy then 
becomes mandatorj'. 

The normal erythroid marrow findings noted in 
healthy patients during pregnancy are conclusive in 
revealing that the lowered peripheral blood levels 
are due only to a hydremia, and speak for normal 
findings during pregnancy associated with blood di- 
lution. 

The characteristic marrow pattern noted in the 
various blood dyscrasfas is of diagnostic, prognostic, 
and therapeutic importance in the management of 
both the hematological and obstetric problems. 

One of the greatest values of sternal marrow bi- 
opsy is its negative value. The finding of a normal 
type of bone marrow definitely rules out the presence 
of a primary blood disease. The only exception is in 
cases of aleucemic lymphadenosis. (Lymph node 
biopsy will be needed.) 

Edward L. Cornell, M.D. 

Costa, N. P., Chavanne,F. C., and Pernfindez, O. Z.: 
Hodgkin’s Disease and Pregnancy (Enfermedad 
dc Hodgkin y embarazo). An. Ateneo Inst, maternu 
iai, 194s, p. r27. 

This article discusses $ cases in which pregnancy 
u-as complicated by Hodgkin’s disease. The patients 
were subjected to radiation therapy which appar- 
ently had no ill effects on the fetus. 

The patient who prompted a review of the $ cases 
was a primigravida, 23 years old, who developed a 
swelliag in her neck during the first month of preg- 
nancy. The swelling gradually increased in size until 
It surrounded the entire neck. A biopsy was per- 
formed and the diagnosis of Hodgkin’s disease was 
made. Radiation treatment was given which re- 
duced the swelling perceptibly. 

The 4 other wses of Hodgkin’s disease were briefly 
reviewed, and it was concluded that radiation treat- 
ment was a valuable aid to the pregnant patient 
with Hodgkin's disease. Stephen A. Zieuan, M.D. 

labor and its complications 

Chlmenti, P.; Cesarean Section for Epilepsy in 
Pregnancy (Cesarea por estado de mal epileptico 
en el embarazo). An. Afeneo Inst, maternidad, 1945, 
P- IS 9 - 

The author discusses in detail the clinical course of 
i woman who suffered epileptic attacks several days 
to the onset of labor. After 7 hours of trial 
^bor with no dilatation of the cervix and no advance- 
baby being alive, cesarean section was re- 
orted to with surprising success. The postopera- 
>ve course was complicated, however, with two new 
Qvulsive seizures. The therapeutic management 
in saline and dextrose infusions. The pa- 
jt^^^covered promptly and suffered no further 

sv^ discussing epilepsy, Chimenti describes the 
ymptomatology and the differentiation between 
^ epilepsy and hysteria. He divided the symp- 


tomatology of true epilepsy into the aura period, the 
convulsive period, and the postepileptic state. 

The article is concluded with briefs of some 43 
caM histories of pregnancy complicated by true 
epilepsy. The epilepsy in no perceptible way altered 
the course of the pregnancy, although a grave prog- 
nosis is given both for the mother and child. 

Stephen A. Zieman, M.D. 

Spelser, M. D., and Speck, G. : An Evaluation of the 
Treatment of the Persistently Unengaged Ver- 
tex In the Multlparo. Am. J. Obsl., 1946, 51:607. 

Although this series is not large, it presents signifi- 
cant facts which must not be overlooked; namely, a 
corrected fetal mortality of 38 per cent and a mater- 
nal mortality of g.5 per cent. Careful scrutiny re- 
veals the fact that version and breech extraction per 
se cannot be condemned, because in g, or 42.9 per 
cent, of the cases in which no other complications 
existed, satisfactory results were obtained. There is 
a tendency, however, to perform version and breech 
extraction without a thorough investigation of the 
causes for the persistent lack of engagement, which 
factors may be contraindications for this procedure. 

In this series, it was found that among the la 
cases with disastrous results, 6 patients had cephalo- 
pelvic disproportion. Delivery by version and breech 
extraction was accomplished with difficulty and re- 
sulted in stillbirths with definite evidences of birth 
injuries. Unfortunately, an accurate appraisal of 
the size of the baby by clinical means is not always 
easy, especially in a multipara with an obese, pendu- 
lous abdominal wall. In addition, one usually seems 
less concerned in this type of patient after obtaining 
a history of spontaneous deliveries of moderately 
large babies. However, in those instances in which 
successive pregnancies are associated with progress- 
ively larger babies, the point may finally be reached 
when a baby may be too large to come through a 
pelvis which was adequate for previous infants. 

During the xo year period from 1933 to 1943 there 
were 22 cesarean sections performed after the onset 
of labor on multiparous patients in whom there was 
persistent lack of engagement of the vertex and in 
whom there were cephalopelvic birth injuries (intra- 
cranial hemorrhage and tear of the falx cerebri) after 
a hours’ labor with ruptured membranes for 
hours. There were no maternal deaths in this group. 

The failure to recognize cephalopelvic dispropor- 
tion accounted for 50 per cent of the fetal deaths. 
In the presence of failure of engagement in the multi- 
para, therefore, version and breech extraction should 
not be performed unless there is absolute proof that 
no disproportion exists. 

The presence of a residual rim of the cervix may be 
a very de^ite hazard in the performance of a version 
and breech extraction. Version may be safely exe- 
cuted but the breech extraction must be deferred un- 
til the cervix offers no obstruction. 

Upon recognition of cephalopelvic disproportion, 
cesarean section is the procedure of choice. 

Edward L. Cornell, M.D. 
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PREGNANCY AND ITS COMPLICATIONS 

Virgin, C. : Cllnlcostatbtical Considerations Based 
on 128 Cases of Extrauterine Pregnancy (Con- 
siderazioni clinico-statistiche su taS di gras-i- 
danza extrauterina). Rh. ilal. gin., 1943, 26: 400. 

During the 6 years from 1936 to 1942, 128 cases of 
extrauterine pregnancy came to operation. This 
represented 3.05 per cent of the total admissions to 
the gynecological department, and 3.72 per cent of 
the patients coming to operation. In this period 
there was very little seasonal or yearly variation. 
The age period from 28 to 30 years show^ the great- 
est incidence of this condition, the graph falling 
sharply away from this culmination towa^ the two 
extremes of the sexual period of woman. Forty-two 
and twelve hundredths per cent of this material con- 
sisted of nulliparous women, and 57.88 per cent of 
pluriparous; of the Utter 48.6 per cent had bad one 
previous pregnancy, 20 per cent had had 2 preg- 
nancies, and 17 per cent had had $. 

Ancillary signs of pregnancy, such as vomiting, 
amenorrhea, enlargement of the uterus, softening of 
the cervix, are either insignificant or at least not as 
constant and characteristic in extrauterine preg- 
nancy as in normal pregnancy; however, when evi- 
dence of extrauterine pregnancy is present, such 
matters become of import— even a deUy of i or 2 
days in the appearance of bleeding beyond the pre- 
sumptive menstrual period assumes significance. 
Pain is a constant symptom of extrauterine preg- 
nancy; however, the si^ may be intermittent, or 
absent for weeks at a time, and even if present it 
must be evaluated properly with reference to other 
symptoms. A rise of temperature to 38® C. is not 
uncommon and should not divert attention from the 
possible presence of extrauterine pregnancy. If 
doubt still persists there is not much barm to be 
anticipated from a uterosalpingography or aspira- 
tion of a hematoma within the abdomen. 

At operation on these cases signs of a previous 
pelvic infectious process were found in s of 3 patients. 
In occasional patients other pathological conditions 
such as ovarian cysts and uterine fibroids were also 
encountered, all presumably capable of causing the 
extrauterine abnormality but not necessarily doing 
so. However, once the extrauterine pregnancy is 
recognized, the only procedure is surgical. 

In the author’s material adnexeclomy was done 
on the right side in 32 per cent of the cases, on the 
left side in 29 6 per cent, and bilaterally in 14-80 per 
cent; subtotal hysterectomy was added in 12.5 per 
cent of the cases. Any attempt to save the adn^ 
on the opposite side depended on their condition 
and to a lesser extent on the patient’s condition and 
needs with regard to parity. Recurrence in the oppo- 
site tube was encountered in 3.9 per cent of the 
cases. The operative mortality was 1.56 per cent. 


The author believes that intrauterine ptegaucy 
compromises the chances of the patient acquitirgi 
later pregnancy. He cites the fact that in n of lie 
women in bis material a later salpingographic ena- 
ination showed that the remaining tube was oc- 
cluded; however, he believes that this may in'imy 
instances have been the result of conditions precri- 
ing the surgical intervention. 

John W. Beennak, M D 


Redell, G.: ParathjToprivalTetanyandPrf{niKy. 

Ada obsl. gyn. scand., 1946, 26:1. 

On the basis of the literature and the study of 4 
cases the author believes that in case of postoperati« 
tetany the patient should be informed that if sie 
becomes pregnant it is imperative that a senesot 
serum calcium determinations be made frequenUy- 
It is known that the serum calcium level ottea 
drops in pregnancy, and the calcium has been uo« 
to decrease as early as the third month. “ 
known that the follicular hormone decreases the w- 
a content of the blood. Therefore it 


borne in mind that during pregnancy one 


on the watch for an exacerbation of tetany^ 

In a cases described the patients became 
during periods when they showed signs ot te ^ 
In both of them the pregnancy, delivery, and p 
perium were uneventful. In the other 2 easo 
condition was less severe and here again tnef 
no complications. There was no 
that calcium therapy was or was not used durmf « 
prenatal course. CaTmtma B. Hess, M.D. 

WolB, J. R., and Ltoarai, L- R.; Blood 

Associated with Pregnancy. Am.J.wn- 1 
1946,51:447. _ 

In the past the obstetrician’s mam interest 
blood findings associated with pregna"cy h« 
the clinical interpretation of “^.countscen 
lowered hemoglobin level and ^ 

in healthy individuals during J’ -nd the 

recent years, the association of preg 7 
various blood disorders has gauied at ’ 
fortunately no use has been made not 

row findings. The hemotologist, 
yet considered the problems of marrow stud- 

of the information obtained 
ies. It is only through co-operation , 
ogist and the obstetrician that sue . ,jjjyfstig*tio“- 

idea can reachitsproperplacemchn.^^^^^^ 

Bone marrow biopsy u not the -emiy a 
swer to hematological diagnosis, it jj, ,o- 

of the diagnostic “blood „t Mood 

portant one. The standard perip thf 

are still of major importance, a confirmstoO’- 

sternal marrow findings may b Jq pref- 

Yet peripheral blood, studi«, «pem be- 

nancy, often do not give sufficient inm ^ 
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ADRENAL, KIDNEY, AND TIRETER 

Sandrinl, G.: A Case of Supernumerary Megaure-* 
ter (Un caso di raegauretere soprannumerario). Ri~ 
forma med., 1946, 60: 7. 

The author reports the case of a 4 year old female 
child who was admitted to the hospital with pain 
and tenderness in the right lower quadrant, obstipa- 
tion, rapid pulse, and elevation of the temperature. 
Laparotomy revealed an anomalous second ureter 
on the right side which grossly resembled a loop of 
small intestine, but was connected with the pelvis of 
the kidney and showed a sphincterlike ureterovesical 
orifice. The structure was found to be distended 
with purulent urine. 

Microscopic examination showed three muscle 
layers lined with mucosa similar to that of the blad- 
der and covered with a serosal layer. Since the kid- 
ney was otherwise normal, surgery was confined to 
the removal of the anomalous ureter, and the pa- 
tient left the hospital after an uneventful recovery. 

The gross and microscopic morphology of the 
lesion are carefully described and the derivation is 
discussed Editu Farnsworth. M.D 

HellstrSm, J., and Romanus, R. : Ureterolntestinal 
Implantation According to Coffey. Acta chir. 
seani., 1946, 93: 439. 

\^TiiIe interest in ureteral implantation in the in- 
testine has been great, especially in America, and has 
given rise to a copious literature, this operation 
seems to have been relatively little resorted to in the 
Nordic countries and has been the subject of only 
hrief reports. 

The material derives from the Surgical Clinic of 
Karolinska Sjukhuset during the period from Febru- 
iry i, 1940 to November 15, 194S, and comprkes45 
patients, 23 male and 22 female, ranging from 4 to 
78 years of age. Altogether S9 ureters have been 
implanted according to Coffey’s method I. Of these, 
4 have been reimplanted; on 2 occasions double ure- 
ters have been implanted simultaneously; in 4 cases 
It was a matter of single kidney, and in 3 cases only 
unilateral implantation has been carried out; the 
®P®^tion was not completed because of the progress 
the malignant process. (Since the material has 
neen collected a further 3 patients with cancer vesi- 
we have been operated upon for ureteral iraplanta- 
in 2 cases after cystectomy, and in i case in 
which the bladder was not removable.) 

On the whole the cases may be classified in two 
congenital or acquired states of 
me bladder, with complete incontinence or very fre- 
Huent and painful urination, and (a) primary or 
tumors of the bladder that can only be 
reated radically by cystectomy, or tumors for which 
reteral implantation is indicated as a palliative 
measure. 


Ureteral implantation according to Coffey’s first 
method is an operation which, when performed with 
the right technique, is combined with a very low pri- 
mary operative mortality. 

In all of the cases except 2 the implantations have 
been performed in 2 stages, as a rule with the pro- 
cedure commencing on the right side. Ureteral dila- 
tation, even when very pronounced, has not been 
regarded as a contraindication, but rather as the 
opposite. 

In no case has peritonitis or serious wound infec- 
tion arisen. Four patients— all suffering from cancer 
vesicae— have died in the hospital, 2 of the original 
disease, and i patient each of rectal injury in connec- 
tion with the cystectomy and of pyelonephritis. 
Thirteen patients have died after discharge, 8 of the 
original disease (cancer) and the others more or less 
because of the ureteral implantation which led to 
infection and dilatation of the ureters and pelves. 
Infection and dilatation with impaired renal func- 
tion had often existed, however, before the implanta- 
tion. By means of repeated excretory urographies it 
was found that the dilatation of the ureters and pel- 
ves which, as a rule, appears after the implantation 
generally recedes more or less completely later on. 
The condition of the survivors was good in 17, satis- 
factory in 9, and poor in 2 cases. 

In certain cases, however, because of dilatation 
and infection, renal insufficiency which may have a 
fatal issue arises. On account of this and the dis- 
comfort of more or less frequent evacuations of the 
bowel which occur in a number of patients, ureteral 
implantation must be regarded as a serious operation 
that should be resorted to only when it is definitely 
indicated. 

According to the author’s own experience and to 
the data given in the literature, the ureteral implan- 
tation according to Coffey method I does not give 
worse, but rather better immediate and final results 
than other methods for ureteral implantation in the 
intestine, which as a rule are more complicated. 

John E. Kirkpatrick, M.D. 

Young. W. W.; Sclerosing Injection of Polycj'stic 
Kidney following Surgical Exposure. J. Urol., 
Balt, 1946, ss: 323. 

It is generally admitted that radical surgery, sucli 
as nephrectomy, is to be condemned except in rare 
instances. The pathological change in polycystic 
kidney warrants only a minimum of surgical trauma. 
The object of specific surgical treatment is to make 
room for renal parenchymal tissue with its vascular 
supply, which is being compressed and atrophied by 
multiple c>'stic intrusion. 

When the patient, whose case history is presented 
below, required surgical intervention because of pain 
from unilateral cystic distention, it occurred to the 
author, although puncture and evacuation might 



372 


INTERNATIONAL ABSTRACTS OF SURGERY 


MISCELLANEOUS 


TABLE ni 


Oavls. M. E., and Gready, T. G.| Jr.: A Review of 
the Matetnal Mortality at the Chicago Lying- 
In Hospital, from 1931 to 1945. Am. /. OfixL 
Gyn., 19^6, si - 491- 

Great strides have been made during the past 1$ 
years in the reduction of maternal deaths during 
childbirth. The curve is still continuing downward 
as the irreducible minimum has not been reached. 
The great improvement in the obstetric field is the 
result of many factors; the education of the profes- 

TABLE I. 

Deliveries in the hospital . . 39i7i9 

Deliveries in the home 6,701 

Abortions managed in the hospital 1,738 

Ectopic pregnancies 133 

Total number of pregnant patients . . 47,945 

Total deaths 8i or 0.17% 


TABLE II 


Delivered and died in the hospital 64 

Delivered in the home and died in the hospital t s 

Delivered by home service or CM.C . . 9 

Delivered by private physicians . , . . s 

Delivered and died on home service . . 3 

Delivered in hospital but died at home . s 

Sent from home service to Cook County . . 1 

Total number 81 

Maternal mortality o-i7% 


Age (Years) 

Average a|e ^ 

Oldest patient. jj.9 

Youngest patient 1^0 

Duration of Pregnancy 

Klore than 36 weeks 53 

From 30 to $6 weeks n 

From JO to 29 weeks 9 

Under JO weeks i 

Criminal abortion. j 

Ectopic gestation i 

sion, the education of the lay public, better liwpiul 
facilities, and, most important, the dramaiictd- 
vances that have taken place in the pract'n ri 
medicine. 

There were 81 deaths among 47,9-<5 obstetric 
patients, an over-all mortality of 0.17 per cent of ill 
pregnant patients. 

The causes of death In the 81 women are listea »-• 
follows: genital infection, 23.5 per cent; estrasenitai 
infection, 16 per cent; heart disease, 10 per 
hemorrhage and shock, 16 per cent; , 

pregnancy, 7.4 per cent; pulmonary 7 

per cent; transfusion reactions, 3.7 per cent; rwsw 
(ancous (air emboli$m,Steiner's disease, agranulww 
angina), 3.7 per cent; anesthesia, »;5 P" ^ J 
hyperemesis pavidarum, a.5 per cent; and sp 
anesthesia, 1.3 per cent; All of these causes are 
cussed in detail. Ecwa*© L. Ce*s*“- * 
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ADREHAL, BaDKEY, AND tlKETER 

Sandrini, G.: A Case of Supernumerary Megaure- 
ter (Ua caso di megauretere soprannumerario). Ri- 
forma med., 1946, 60: 7. 

The author reports the case of a 4 year old female 
child who was admitted to the hospital with {)am 
aad tenderuess in the right lower quadrant, obstipa- 
tion, rapid pulse, and elevation of the temperature. 
Laparotomy revealed an anomalous second ureter 
on the right side which grossly resembled a loop of 
small intestine, but was connected with the pelvis of 
the kidney and showed a sphincterlike ureterovesical 
orifice. The structure was found to be distended 
with purulent urine. 

Microscopic examination showed three muscle 
layers lined with mucosa similar to that of the blad- 
der and covered with a serosal layer. Since the kid- 
ney was otherwise normal, surgery was confined to 
the removal of the anomalous ureter, and the pa- 
tient left the hospital after an uneventful recovery. 

The gross and microscopic morphology of the 
lesion are carefully described and the derivation is 
discussed, Edith Farnsworth, M.I> 

Hellstrbm, J., and Romanus, R.i Ureterolntestinal 
Implantation According to Coffey. Acta chir. 
scand., 1946, 93: 439. 

\yhile interest in ureteral implantation in the in- 
testine has been great, especially in America, and has 
given rise to a copious literature, this operation 
seems to have been relatively little resorted to in the 
Nordic countries and has been the subject of only 
brief reports. 

The material derives from the Surgical Clinic of 
Karolinska Sjukhuset during the period from Febru- 
ary 1, 1940 to November 15, 1945, and comprises 45 
patients, 23 male and 22 female, ranging from 4 to 
78 years of age. Altogether 89 ureters have been 
implanted according to Coffey’s method I. Of these, 
4 have been reimplanted; on 2 occasions double ure- 
ters have been implanted simultaneously; in 4 cases 
It was a matter of single kidney, and in 3 cases only 
unilateral implantation has been carried out; the 
operation was not completed because of the progress 
of the malignant process. (Since the material has 
oeen collected a further 3 patients with cancer vesi- 
oae have been operated upon for ureteral implanta- 
after cystectomy, and in i case in 
which the bladder was not removable.) 

On the whole the cases may be classified in two 
namely, (i) congenital or acquired states of 
the bladder, with complete incontinence ox very fre- 
nnd painful urination, and (2) primary or 
econdary tumors of the bladder that can only be 
treated radically by cystectomy, or tumors for which 
reteral implantation is indicated as a palliative 
measure. 


Ureteral implantation according to Coffey’s first 
method is an operation which, when performed with 
the right technique, is combined with a very low pri- 
mary operative mortality. 

In all of the cases except 2 the implantations have 
been performed in 2 stages, as a rule with the pro- 
cedure commencing on the right side. Ureteral dila- 
tation, even when very pronounced, has not been 
regarded as a contraindication, but rather as the 
opposite. 

In no case has peritonitis or serious wound infec- 
tion arisen. Four patients— all suffering from cancer 
vesicae— have died in the hospital, 2 of the original 
disease, and i patient each of rectal injury in connec- 
tion with the cystectomy and of pyelonephritis. 
Thirteen patients have died after discharge, 8 of the 
original disease (cancer) and the others more or less 
because of the ureteral implantation which led to 
infection and dilatation of the ureters and pelves. 
Infection and dilatation with impaired renal func- 
tion had often existed, however, before the implanta- 
tion. By means of repeated excretory urographies it 
was found that the dilatation of the ureters and pel- 
ves which, as a rule, appears after the implantation 
generally recedes more or less completely later on. 
The condition of the survivors was good in 17, satis- 
factory in 9, and poor in 2 cases. 

In certain cases, however, because of dilatation 
and infection, renal insufficiency which may have a 
fatal issue arises. On account of this and the dis- 
comfort of more or less frequent evacuations of the 
bowel which occur In a number of patients, ureteral 
implantation must be regarded as a serious operation 
that should be resorted to only when it is definitely 
indicated. 

According to the author’s own experience and to 
the data given in the literature, the ureteral implan- 
tation according to Coffey method I does not give 
worse, but rather better immediate and final results 
than other methods for ureteral implantation in the 
intestine, which as a rule are more complicated. 

John E. Kirkpateick, M.D. 

Young, W. W.s Sclerosing Injection of Polycj’stic 
Kidney following Surgical Exposure. J. Urol., 
Balt., 1946, SS: 3*3- 

It is generally admitted that radical surgery, such 
as nephrectomy, is to be condemned except in rare 
instances. The pathological change in polycystic 
kidney warrants only a minimum of surgical trauma. 
The object of specific surgical treatment is to make 
room for renal parenchymal tissue with its vascular 
supply, which is being compressed and atrophied by 
multiple cystic intrusion. 

iVhen the patient, whose case history is presented 
below, required surgical intervention because of pain 
from unilateral cystic distention, it occurred to the 
author, although puncture and evacuation might 
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prove adequate for a brief period, ari effort should be 
made to prevent the reformation of cysts, if possible. 
It seemed logical to instill a mild sclerosing agent 
into the emptied cystic cavities. Five per cent 
sodium morrhuate solution was selected. 

Fish has reported 2 cases of solitary cyst of the 
kidney cured by aspiration and the instillation of 50 
per cent dextrose solution; but as far as a careful 
search of the literature reveals, this type of procedure 
has not been proposed for polycystic kidneys. 

girl, aged 15, was first admitted to the hospital 
for urinary investigation following the discovery of 
palpable masses in both renal regions by her family 
physician. Intravenous pyelography a few daj-s prior 
to admission revealed: “both kidneys equally en- 
larged with large pelves of a similar shape, that is, 
the lower calyces have a normal contour but are 
slightly enlarged. The upper calyces are larger and 
show a tendency to concave pressure deformity. The 
appearance, however, is not entirely characteristic 
of cj'stic kidney (the kidneys have a smooth con- 
tour). The ureters are quite small and both make a 
right angle curve as they enter the pelves. Excretion 
of dye was apparently normal. Conclusion: Probable 
congenital polycystic kidneys.” 

In the upper left quadrant a large mass could be 
palpated which extended down to the level of the 
Jliac crest. This had a smooth, firm, elastic surface 
and the contour of a large kidney*. In the right upper 
quadrant a similar mass, not quite as large, extended 
to a level just above the crest of the ilium. Both 
masses n-ere tairly mobile. The nonprotein nitrogen 
was 38 ingra. per 100 c.c. of blood. The 2 hour 
phthalein output was 43, 17, s. and 3 per cent or a 
total of 68 per cent. 

Bilateral retrograde pyelograms, including a la- 
teral view, demonstrated definite distortion of the 
enlarged, elongated calyces due to concave or 
“crescentic” defects in both kidneys. The upper 
major calyces appeared markedly narrowed com- 
pared with the minor calyces beyond- The diagnosis 
of congenital polycystic kidneys was established. 

The patient failed to return for observation until 
about 21 months later. When she entered the office, 
her general physical contour suggested a full term 
pregnancy. In order to obtain any relief at all she 
had to remain in a recumbent position. 

Physical examination again revealed all clinical 
abnormalities confined to the abdomen except 
for the blood pressure which was now 170-^0. The 
entire left side bulged prominently, especially in the 
left lower quadrant. The abdominal wall was soft 
except over the large, immobile mass which com- 
pletely filled the left side, extending from above the 
rib margins to and below the pubic ramus and 
symphj'sis. The surface of this mass was generally 
smooth, firm, and elastic with minor lobulations. 
There was slight tenderness over the whole mass 
when moderate pressure was exerted but there were 
no localized areas of acute tenderness. On the right, 
the findings were cssentiallj’ similar to those noted 
on the previous examination. The right kidney ex- 


tended down to just about the iliac crest, and, a,v 
parently, had proportionately grown no larger. 

Cystoscopy was repeated. Fifteen minute di- 
ferential phthalein output from the left kidaej was 
as follows; appearance time, 13 minutes; eirretipi, 
2 per cent; right kidney, appearance time, 11 
minutes; excretion, 6 per cent. 

Under general anesthesia, the left kidney sas «• 
posed through an oblique lumbar incism erfendej 
to just above the anterior superior spine. Before 
leaving her bed and again after the anesthesia had 
been administered, the patient received sc.c. oiS 
percent indigo carmine intravenousiy. The periienil 
fat was minimal. On the grayish red surface of the 
hugely enlarged kidney there were numerous large, 
avell demarcated cysts under considerable tension 
and a variety of smaller cysts of all sizes. The kidney 
was mobilized as freely, gently, and as completely 
as necessary for ample surface exposure. The lower 
pole protruded for a short distance into the truebony 
pelvis. With a large supply of Luer syjinges. ranging 
from 10 to so c.c. in size, and a variety of needles 
ranging from 22 to 17 gauge, with both shaip and 
blunt bevel, aspiration and instillation of fb* 
dividual cysts were undertaken. The aspirated caw 
was turbid and grayish brown in color. It approri- 
mated the consistency of milk and passed resaaj 
through a to gauge needle. The cysts V, 

as completely as possible, this being wcilitatea Dy 
gentle manipulation or pressure in various directio. 
on the surface of the kidney. 

Superficial c«{s were observed to collapse so tii 
deep concavities formed on the renal . 

much as 70 c.c. of the fluid contents were 
from each of several of the larger cysts. Afters p 
tioa of each of the larger individual cysts, . 
was held in place, the syringe detached, . 

containing 5 per cent sodium 
instillation was applied. JIany of the de P 
cysts were located easily by palpation altho g 
were not discernible on the surface. On tw , 
occasions, the needles were i^^ertcd into 
pelvis and essentially clear, light bluish gr 
was obtained, substantiating the , ,,^of 

liminaty use of indigo carmine. A .Qtity 

sodium morrhaute solution was used, , ^u^t 
lor rach cyst varj-mg •!" ,X*a 

of fluid aspirated. Approximately r c. -f (he 
was instilled for every' 10 c.c. removed. -Many 
smaller surface cysts were aspiratw 
jeetion, or they were simply P«"Cturco. 

The kidney changed noticeably 
formation, diminishing . flabby and 

of its original mass. The surface b«ame 
loose. After the insertion of J'JjuaJ manwr 
drains, the incision was closed in t 
with chromic catgut and silk Thf 

The postoperative ^course jjHy during 

temperature rose as high as 1 °^-^ ", t,., the ehh 
the first 4 days and «mained noma ^ 

day. The patient bad no more pain 0 b 
comfort than usually is experienced 
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surgery. The incision remained uninfected and healed 
essentially per ptiraatn. 

During the next 9 months the patient was ob- 
served personally on infrequent occasions. She soon 
returned to school and to her normal activities, being 
completely asymptomatic. The large left kidney, 
now much smaller than in its preoperative state, 
assumed a roughly spherical shape, causing moderate 
protrusion of the upper left abdomen; the lower pole 
reached a level just below the iliac crest. On Novem- 
ber 14, 1941, the nonprotein nitrogen was 33 mgm. 
per ICO c.c. of blood and the 2 hour phthalein output 
was 14, 20, 14, and 10 per cent, a total of 58 per cent. 
Urinalysis was essentially normal except for a trace 
of albumin. The blood pressure was 140-90. 

John A. Loef. M.D. 

Nystrdm, T. G.: Rupture of Kidney Tumors and 
Hydronephroses. Aela chir. stand., 1946, 93: 513. 

The author reports 2 cases of rupture of the kid- 
ney, a rare complication, occurring in a case of (1) 
hypernephroma and (2) hydronephrosis. 

In the former case, the patient was a woman aged 
51, who had been treated for hypertension and “kid- 
ney trouble” for 2 years before hospitalization be- 
cause 0! a fall in the street, at which time she 
knocked her left side against the pavement edge. 
The admission diagnosis was possible ruptured 
spleen, The physical findings were temperature 
37.x*C. (pr) and pulse 72. She was quite pale and 
presented considerable tenderness in the left upper 
quadrant, where an indistinct mass was felt. The 
urine revealed both albumin and microscopic blood 
particles. Exploratory laparotomy revealed a nor- 
mal spleen, slight hemoperitoneum, and a distended 
left renal sinus with an enlarged, nodular kidney. 
The nephrectomy findings were: a renal sinus filled 
With fluid blood, clots, and pieces of tumor tissue 
and a kidney the size of a child’s head. There was 
no extension of the tumor into the renal vein. The 
pathological diagnosis was Grawitz's tumor. (The 
patient died 6 months after operation, from general- 
'zed metastases.) Study of the operative specimen 
howed that the tumor had grown outward, pene- 
raling the capsule and then breaking into the renal 
UDus; penetration into the pelvis or calyces had not 
occurred, which explained the absence of macro- 
scopic hematuria. 

The second case was that of a soldier, aged 23, 
whose first hospital visit in September, 1942, bc- 
wuse of hematuria, revealed hydronephrosis on the 
‘Cit side with a question of periureteritis. In July, 
?943, while pole vaulting, he disregarded back pains 
m the region of the left kidney and continued vaull- 
Ufitfi the sudden onset of an intense, tearing pain 
^he back. Field hospital examination revealed 
marked tenderness, with slight muscle spasm in the 
?°*^°''ortebraI angle. The urine was grossly’ 
J.'^^y- Because of a relapse the day after admission, 
■‘th an increase in the intensity of the symptoms 
^.P^tectomy of the left kidney was done. The oper- 
tive findings were: a renal sinus filled with fluid 


blood and clots; the renal parenchyma measured 
about I cm. in thickness, the remainder of the kidney 
beinga flabby, thin walled sac, containing fluid blood 
and clots, with a tear about 6 cm. long in its posterior 
wall. An aberrant artery was found, passing anteri- 
orly over the ureteropelvic junction from the an- 
terior surface of the lower pole of the kidney. There 
was no evidence of a periureteritis. The patient re- 
covered and was returned to duty. 

In a discussion of the factors involved in the 
clinical picture of rupture of a hydronephrosis, the 
following are considered; 

t. Incidence, age, sex. Up to 1934, only 70 cases 
were reported. Although hydronephrosis is more 
common on the right side, ruptures occur twice as 
often in cases of hydronephrosis on the left side, 
probably because of the more exposed location of the 
left kidney. In a review of 70 collected cases, it was 
found that 44 occurred in patients between the 
ages of 10 and 40, and the patients more frequently 
were males. 

2. Type of rupture. The cases were divided into: 
(a) partial ruptures which may heal or may de- 
velop into secondary traumatic cysts, and (b) total 
ruptures which were classified as: (i) ruptures ex- 
tending to the capsula fibrosa, with a resulting peri- 
renal pseudohydronephrosis; (2) ruptures including 
the capsula adiposa, resulting possibly in a pararenal 
pseudohydronephrosis; and (3) ruptures in which 
there is a single layered sac wall and the rupture ex- 
tends out Into the renal sinus retropcritoneally. The 
last Is the most common type. In a few cases, the 
hydronephrosis was closely adherent to the peri- 
toneum. One case of hydronephrosis rupturing into 
the cccum is reported. 

3. Mechanism by which rupture occurs. When a 
hydronephrosis ruptures, the provoking trauma is 
often slight (as in a case in which rupture occurred 
when the patient jumped in bed). The rules apply- 
ing to ruptures of internal parenchymatous organs 
also apply to cases of hydronephrosis. Most rup- 
tures result from cither compression or angulation. 
In the case of the former, the line of rupture is 
similar in direction to that of the applied force; 
in the latter instance, it is at an angle to the line of 
force. Compression of the hydronephrotic cyst from 
above downward will produce ruptures either in the 
anterior or posterior wall; compression from side to 
side or from the front in a backward direction will 
produce a rupture in the superior or inferior portion 
of the cyst. A rupture due to compression is more 
common than one due to angulation. Most authors 
maintain that the rupture of hydronephrotic cysts 
usually occurs in the posterior wall of the cyst and 
often in the inferior pole of the renal pelvis, especially 
after falls from a height. 

The mechanism of rupture in the second patient is 
described by the author as follows: 

In a pole vaultcr, intra-abdominal pressure is in- 
creased as the athlete runs forward, with coincident 
increases of pressure within the hydronephrosis. 
As the body is swung up to clear the rail, it rotates 


376 


INTERNATIONAL ABSTRACTS OF SURGERY 


on its long axis and the kidney falls forward; as the 
psoas muscle and the vertebral column prevent it 
from swinging backward, the organ also rotates in a 
forward direction. If the ureter is fixed in abnormal 
contact with the pelvis, as is said to occur in most 
cases of hydronephrosis, this fixation will result in 
torsion because of the rotation; the pelvis cannot 
empty and a state of acute retention arises. As the 
jumping continueSj the renal pelvis becomes mote 
dilated with resulting increase in cyst tension until 
eventually compression occurs as the patient falls to 
the ground, and rupture of the hydronephrosis 
occurs. This would explain the pain lelt by the pa- 
tient as he continued to jump. 

4. Symptoms. These depend on the type of rup- 
ture which has occurred. Commonly, there is a his- 
tory of trauma to the abdomen or back, followed by a 
rapidly developing tumor in the region of the kidney, 
or there may be a renal enlargement, already In 
existence as a result of previous trauma, ivhich also 
enlarges quickly following a second insult. Signs of 
peritonitis often predominate in some patients, in 
whom there is neither tumor nor hematuria because 
the hydroncphrotic cyst which adheres to the peri- 
toneum has ruptured directly into the peritoneal 
cavity. In some patients the acute symptoms sub- 
side, to be followed b>[ pain after a somewhat 
asymptomatic period, which is indicative of a slowly 
developing tumor. Hematuria isnotcommonlyfound 
in cases of ruptured hydronephtosis; this is a result 
either of a tear through a nonparenebymatous area, 
or of retroperitoneal extravasation with associated 
ureteral compression. The statement that ruptured 
hydronephrosis has resulted in fatal reflex anuria is 
countered with the suggestion that the outcome was 
due rather to the fact that hydronephtosis, so often 
bilateral, had left an amount of kidney tissue incapa- 
ble of secreting sufficient urine to maintain life. 

The diQerential diagnosis includes consideration o{ 
ruptured spleen, renal calculus, ruptured ectopic 
pregnancy, and torsion of an ovarian cyst, and when 
there is a generalized peritonitis, only the history, if 
it is fairly typical, can suggest the etiological agent. 

Edcejie J. Audi, M D. 

BLADDER, URETHRA, AND PENIS 
Pickerlll, U. P., and Pickerill, C. M.; Ectopia 
Vesicae. Austral. 1945, 15:91. 

Ectopia vesicae or exstrophy of the bladder is 
probably the worst and most distressing congenital 
malformation which afflicts human beings. Its fre- 
quency has been placed at about i in 50,000 biitbs. 

The most important defect is undoubtedly the 
osseous one. The pubic bones fail to unite, and each 
rectus muscle, being attached to the end of a pubic 
bone, is widely separated from its fellow below, 
which leaves a large triangular defect in the abdomi- 
nal wall. The anterior wall of the bladder fails to 
join in the midline and the skin also fsuls to unite; 
the margins of the bladder unite instead with the 
external skin at each side. li the subject is a male, 


there is always an accompanying complete epl'pi- 

dias. 

_ To those having to deal with this surgial coc 4 
tion, it has seemed obvious that the first step 
be to get the pubic bones to approximate one ao 
other in order to bring the recti together, and nua) 
attempts have been made toward this en(i,buts‘it!i 
out a single success by any surgeon, so far as can be 
ascertained. 

In recent years implantation of the ureters into 
the bowel has been practiced so widely for other con- 
ditions that genitourinary surgeons have claiofd 
that almost all patients with ectopia vesicae should 
be treated similarly. With the increasing develop- 
ment of the transplanting operation an easy way out 
of the difficulty is offered; but the authors to 
make sure that this is the best for the patient in the 
long run, At least since Young’s^ epoeb-maStins 
operation, this method warrants serious considera- 
tion in every case- If this operation can be periectw 
so that urinary control can be relied upop definitely, 
then there will be no question as to the right metiod 
of treatment. However, if the operation (ails to give 
control, is it still worth while? The authors thij^u® 
answer is definitely “yes.” In tbemaleitisadiowi 
and prolonged procedure, but it gives resulo in 
it can restore a patient to social circulalioa wiw 
surprisingly little disability. . . 

If transplantation of the ureters is done, itsfjii 
leaves the bladder and, in the male, the epnpsc'* 
to be dealt with. If the bladder is left it is expo^a 
to much superficial irritation, whi^ eventusUy w 
considerable number of cases (30^^ 
nant changes. The bladder must ■ ,, 

Of closed by plastic operations. If '*j***i?wi 
some surgeons recommend, what is 
the epispadias, remedy of which would then U P 
tically impossible? Amputation of the pec 
been suggested. The authors 
justifiable mutilation. In mav 

that the transplantation on one or both smes iwj 
not be successful must be taken into con ; 

The results depend apparently upon tne )P 
operation chosen and the skill and 
surgeon. There is, too, always that 

an ascending pyelitis, although it is claimed tea 
this is a diminishing one. 

There is the further consideration of 
tance in the authors opinion, of P ^ r - ygiy 
effect on the patient of the persiste , f .jof lie 
■ .fale disfigurement or other obvious defect 0 


irritable disfigurement or otner “vetiVsectet. 


genital region, \ 


by the Young operation. 


■ jonsA-LoEr.M-U- 


llenU.R.B.s Cystomety m , 

matlc Neurogenic Bladder. J- 

A factual report of experience nay 

of neurogenic bladder secondary t . of tbu 
be of value in the further study and soiutw 
vexing problem in civil life. 
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For a period of several months the author worked 
in association with the staff of an active neurosurgi- 
cal center. During this period a large number of in- 
juries of the spinal cord and cauda equina were cared 
for, under a stringent short term evacuation policy. 
In most instances tidal irrigation was not employed 
in this installation, suprapubic cystostomy having 
been performed when the intractability of the blad- 
der dysfunction had been positively demonstrated. 
The final positive proof of intractability is, of course, 
the continued inability to void satisfactorily follow- 
ing theiemoval of theurethral catheter. Simple and 
positive though it may be, this method of trial has 
not infrequently been followed by ascending urinary 
infection with severe febrile reactions. 

A preliminary appraisal of bladder function has 
been of value in preventing the subsequent occur- 
rence of this complication. In an attempt to predict 
the ability or inability of the individual patient to 
void, cystometiic studies were made in a large num- 
ber of patients, an estimate of bladder function was 
arrived at, and the prediction was then proved to be 
correct or incorrect by actual trial without catheter. 
It has been possible to predict accurately the out- 
come in_a high percentage of these patients, irisofar 
as the time allowed for observation in this hospital 
would permit, and to plan treatment on this basis. 
* The value of cystometry in the civil practice of 
urology has been controversial. Although the au- 
thor has no desire to enter this controversy, cystom* 
ttty in his hands has been of great value in outlin- 
ing the management of a large number of cases of 
neurogenic bladder due to wounds of the spinal cord 
and cauda equina. The usual technique of perform- 
ance of cystometry has been expanded to yield more 
information regarding bladder dynamics and to vis- 
ualize these findings graphically. 

At the present time, repeated cystometric study is 
the most important diagnostic aid in the urologic 
study of the neurogenic bladder, and provides a 
permanent graphic record of progress over a long 
period of time. It may be helpful in the differen- 
tiation of bladder dysfunction based on neurogenic 
and obstructive changes. This may be particularly 
tnie m the appraisal of operative results in patients 
jn whom both neurological and obstructive patho- 
logical changes may be coexistent or suspected. The 
liniilations of the procedure are also recognized. 

This discussion and accompanying statistical data 
presented with the full realization that they 
represent a small part of the problem of the neuro- 
genic bladder. Periods of observation have been 
port, although the complete cycle of neurophysio- 
adjustment is very long. 

I he treatment of cord bladder, as such, is not 
sinctly within the intended scope of this paper and 
p “^eii referred to only briefly. The regime em- 
Pmyed in this theater has been evolved on a basis of 
^ * .^®rjuirements and limitations of the miiitar}' 
f made possible the transportation and 

1 ai definitive care of the largest possible number of 
^ "ots. Jonv E. Kirkpatrick, M.D. 


Wilflams, S.r Nongonococcal Urethritis In Aus- 
tralian Troops Stationed in Borneo. Med. J. 
Australia, 1946, i: 693. 

From 45 to 60 per cent of the cases of urethral dis- 
charge among Australian soldiers, in 1942, were of 
nongonococcal urethritis. Cases of nonspecific ure- 
thritis were then found wherein intracellular inclu- 
sion bodies were demonstrated in the urethral smears. 
Some workers were also able to culture pleuropneu- 
monialike organisms from the normal male urethra, 
from cervix uteri, and in 20 per cent of a series of 
nonspecific cases of urethritis in men. In view of 
these reports, a routine examination for inclusion 
bodies was made in all cases of nongonococcal ure- 
thritis at a military hospital in North Queensland, 
which revealed 8 instances of such bodies among the 
first 34 cases examined. When it was found later 
that nonspecific urethritis was occurring among 
troops stationed in the Netherlands East Indies, 
whose only contact was with the local Indonesians 
and Chinese population, it became of interest to see 
whether inclusion bodies could be demonstrated here 
also. The subjects investigated were Australian sol- 
diers who had contracted their infection in widely 
separated areas in Borneo and had been evacuated 
to Morotai for nonmedical reasons. 

Clinical features of these cases werei an incubation 
period of from 1 to 4 weeks; a thin purulent dis- 
charge, often present only in the mornings and per- 
sisting for from 7 to 20 days; an absence of dysuria 
or other symptoms; and lack of response to either 
sulfonamide or penicillin therapy. Altogether, 19 
atients rvere examined, and in 10, typical inclusion 
odies were found in the smears. 

Laboratory findings, with Leishman's stain, re- 
vealed inclusion bodies in varying numbers. The 
bodies stained a bluish-purple, showing up clearly in 
the pale blue cytoplasm of the cells. They appeared 
as tiny, discrete, ovoid or rod-shaped particles ar- 
ranged in small masses or clusters in the cytoplasm 
of large epithelial cells. They were never found in 
the leucocytes or in smaller epithelial cells; intra- 
nuclear forms were not observed. (Smears were ob- 
tained by introducing a platinum loop into the ure- 
thra and gently scraping cells and exudate from the 
mucous membrane). 

On close inspection, inclusion bodies were found to 
have a characteristic morphology which differenti- 
ated them from the rickettsiae seen in murine and 
scrub typhus and from the elementary bodies of 
the psittacosis and lymphogranuloma inguinale 
group of viruses. The bodies are from 0.3 to 0.5 
micra in size, and vary in shape, the most striking 
form being a minute ring with a delicate sharp out- 
line and one or more thickenings at the poles. \'i- 
brios, rods, and coccal forms were seen, thc.se forms 
predominating in some smears. In every case, search 
revealed some cells with the ring forms. Extracellu- 
lar forms, identical with the intracellular bodies were 
noticed, being verj- numerous in i case. Smears 
were taken on admission, then every 2 or 3 days until 
the patient was discharged. Inclusion bodies were 
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present in decreasing numbers during the first week 
and were usually absent in the second week. 

This disease is prevalent throughout Australia, 
according to the author, who concludes from the 
random selection o! this small group of cases that it 
also has a wide distribution in Borneo and possibly 
through the Netherlands East Indies. Information 
about the transmission of infection is incomplete as 
no adequate survey of female contacts has yet been 
published. On the basis of the morphological fea- 
tures seen in these cases, it is tentatively suggested 
that the inclusion bodies represent an intracellular 
phase of the pleuropneumonialike organism which 
has been shown to be present in a proportion of cases 
of nongonococcal urethritis. 

Eugene J. Audi, M.D. 

Melicow, M. M., and Ganem, E. J.: Cancerous and 
Precancerous Lesions of the Penis. /. Urol., 
Balt., 1546, 55; 486. 

The authors make the following observations on 
penile neoplasms, as dictated by their clinical and 
pathological characteristics: 

X. Though the penis is one of the most often 
handled parts of the body, neoplastic disease is often 
well advanced when it is brought to the attention 
of the physician. 

3. Penile cancer is virtually limited to the un- 
circumcised. 

3. The same radical measures which are used else- 
where in the body must be used in the treatment of 
new growths of the penis and the inguinal lymph 
nodes must be studied microscopically to rule out 
the absence of malignancy. 

The incidence of penile malignancy is low. At the 
Squier Urological Clinic, in New York, the incidence 
is t case in every 1,000 admissions; at the Mayo 
Clinic, Rochester, ^I^^nesota, 0.3 per cent of all 
cancers in the male are of this type; and at Johns 
Kopkins Hospital, in Baltimore, 3.5 per cent of all 
malignancies were penile cancer. The disease is most 
common in the Far East and in the Orient, and it 
is seen more frequently in the Hindu than in the 
Mohammedan. The latter practices circumcision, 
although not in infancy as in the Jewish ritual, but 
between the third and tenth year. The only instance 
of penile cancer in a circumcised Jew Is that reported 
by Dean, and this occurred on the glans which was 
treated for a sore by an actual cautery. 

With these facts in mind, and the apparent role 
of inspissated smegma as an etiological agent in 
penile cancer, the authors insist on infant circum- 
cision except in instances of hypospadias, in which 
the preputial fold is of importance in surgical plastic 
procedures. 

Penile cancer occurs most commonly between the 
ages of 40 and 70 years; the youngest patient in the 
series reported was 30 and the oldest 82 years of age. 
It is emphasized that penile lesions with a positive 
serology must be studied microscopically to pres'ent 
the inoperable extension of a nondiagnosed neo- 
plasm during antiluetic therapy and, too, that ill 


healing adult circumcision wounds must be regsided 
mth suspicion. 

The duration of symptoms prior to operatioa 
varied from 2 months to | years. 

^ The usual site of origin is on the glans at tit 
corona or sulcus, and the lesion is most oftts 1 
squamous cell epithelioma. 

The lesions are described in detail, both is to 
appearance and loca'tion, and a sketch is indudd 
which clarifies the subject. The lesions most nm- 
monly encountered are: 

1. Leukoplakia, A patch of keritmization oa tit 
glans, and there is c^racteiistically no induratioa 
or ulceration. 

2. Erythroplasia of Queyrat. A red,_ velvety, lad 
slightly thickened patch on the glans with or nathoat 
a central ulcer. 

3. Paget's disease of Ike penis. A small erjihema- 
tous patch of long duration with final ulceratioa 
This lesion may appear on the shaft of the wais 
since it originates only in the apocrine glands whica 
are not present on the glans, 

4. Bowen’s disease. A lesion of the glans 

ited by single or multiple conglomerate, dull, rw, 
scaly papules or nodules with rolled borders. Be 
lesion can resemble clinically that of Queyrat or 

Epithelioma of the penis ususDy develops either 
on the glans, or at the coronal sulcus, and may 
been preceded by an area of leukoplakia, 
plasla, or Bowen’s disease, which may 
hidden by a phimosis. The majority 
papillary or indurated ulcerative areas. The y 
toms are those of a pai^ess papillary « ta . 
area on the glans, prepuce, or at the ' j.„ 
lesion is refractory to local treatment and as 
infection, accompanied by a foul 
soon develops. Inguinal adenopathy ‘ 

to inflammatory or neoplastic change secondary to 
the primary focus. rases 

In the authors’ series, 4s P" cent of the 19 ^ 
reported revealed neoplastic citen 
inguinal nodes, and it is emphasized -^.cetous 
ol pMpaUe nodes doss not 
involvement. Too, extension^may f 
of the "vertebral vein system into w 
nant cells gain access by occasions! 

vein of the penis. This route Iocs! 

cranial, thoracic, or femoral metastasi 

recurrence following surgery. _ .^„,Hebvbiop‘y 

It is advised that the diagnosis _b .-j followed 

of all papillary or ulcerative lesions, anO 
immediately by surgery. c-vtial 

The treatment is dependent upo° ' treatment 
and, in the series reported, the tollonW 
and disposition were observed. .. .nputation 

I. Six patients Imd a one-stag P ^jjjnation^ of 
vrith groin dissection, and ® < are weH. 

surgery, x-ray, or radium. Of | ^ months to 0 
and are without evident rceu . 3 

years postoperatively; i Patient dieo 
months. 
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3. Partial amputation without groin dissection 
but with postoperative irradiation was performed in 
g cases. In this group, 3 patients died of unrelated 
causes and presented no evidence of recurrence. Of 
the 5 remaining, i patient developed a recurrence 

2 years later, i has not been followed, and 3 patients 
are well 10 months to ir years later. 

3. Two patients were treated by circumcision, but 
these could not be followed. 

4. Three patients were initially inoperable and all 

3 died within a year. 

5. One patient was treated by means of the high 
frequency current, but could not be followed. 

Taking the series as a whole, 3 individuals were 
lost in the follow-up and another 3 died of other 
causes, so that these authors report 13 carefully 
followed and evaluated cases. Of these, 3 were in- 
operable and died, recurrence was seen in 2 instances, 
and 8 patients are well 6 months to 11 years post- 
operatively. The number of s-year cures in this 
group was 4. 

The authors report, in addition, 4 instances of 
secondary penile cancer. One patient, 71 years of 
age, had a papillary adenocarcinoma of the kidney 
with metastasis to the penis, involving the corpora 
cavernosa; , a patients had primary lesions in the 
bladder, and the fourth patient had a penile lesion 
secondary to an adenocarcinoma of the rectum. 

In a review of the literature, the authors found a 
total of 22 cases of secondary neoplasm of the penis. 

The present paper is an excellent review of the 
subject of penile malignancy; it gives a concise 
picture of the disease and its treatment, and is 
profusely illustrated. Robert Ltcn, Jr., M.D. 

GENITAL ORGANS 

Mathfc, C. P.j Lymphosarcoma of the Testicle. J. 
Vrol., Balt., 1946, 55: 530. 

Lymphosarcoma of the testicle is a rare tumor. 
It ocevirted 4 times in 400 testicniar maiignancits at 
the Mayo Clinic, Rochester, Minnesota, and once in 
34 cases of testicular tumor at the Southern Pacific 
Oeneral Hospital in San Francisco This is a highly 
malignant and rapidly fatal tumor of youth, al- 
though the aged are not immune, and it may occur 
P^jjJJ^rily or secondarily, unilaterally or bilaterally. 

The case reported is that of a 63-year-old individ- 
ual who did not present a particularly significant 
past history and whose immediate findings were 
limited to an enlarged indurated left testicle. The 
removed testicle weighed 186 gm., and on section 
the greater portion of the testide was replaced by 
^mor, though still limited by the tunica propria, 
ihe tumor was of uniform lymphoid consistency, 
grayish in color, with hemorrhagic areas. Histologic 
^tions showed in^trating tumor cells of lympho- 
cytic type extending between and into the seminif- 
erous tubules. There were no teratomatous elc- 
luents found. 

°P®f^tive wound healed satisfactorily, and 3 
outbs later the patient returned with a recurrence 


of the tumor at the site of the severed cord and 
multiple subcutaneous nodules over the entire body. 
A biopsy of the subcutaneous nodules showed tumor 
cells similar to those found in the excised testicle, 
though of greater activity. 

The author discusses the possible etiology of this 
testicular tumor and its mode of dissemination, 
whidi is lymphogenous in a caudocranial direction 
by way of the lymph glands of the spermatic cord 
and those of the retroperitoneal, mediastinal, and 
left supraclavicular regions, respectively. However, 
that the tumor is not necessarily confined to the 
lymphatic system is mentioned, and blood stream 
metastasis is discussed. 

The symptoms and diagnosis are reviewed, and 
the possibility of retroperitoneal lymphatic involve- 
ment with ureteral pressure in this type of tumor, is 
emphasized. The diagnosis is made by the presence 
of a testicular mass. 

Though the literature reveals that only 5,5 per 
cent of individuals with a testicular tumor live for 
more than 4 years, in patients with lymphosarcoma 
there is even a less favorable prognosis. 

The present accepted methods of treatment are 
(i) orchectomy with surgical excision or irradiation 
of the regional lymph areas, and (2) irradiation 
alone. The early surgical excision of the involved 
organ is considered imperative. It is noted that in 
less than 15 per cent of the recorded cases did or- 
chectomy precede extension. It is further noted that 
orchectomy in the presence of estabUsbed metastasis 
is equivocal as it may merely hasten tbe process. 
In addition, the magnitude of the surgical procedure 
necessary to remove the lymph areas contraindicates 
its use; Wvcver, it is advisable to clamp and ligate 
the vascular pedicle first at the external ring to pre- 
vent dissemination of malignant cells. The wound 
is bathed with alcohol to destroy any escaped tumor 
cells. 

Frequent postoperative examinations for metas- 
Vasis art imporiant, and Tetuttences should be 
treated with irradiation, as was done in the case re- 
ported by the author. In this instance there was an 
immediate regression of the secondary tumor, al- 
though an increase of the secondary nodules followed, 
in spite of continued irradiation, and at the time of 
the author’s writing the outlook for his patient was 
grave. Robert Lien, Je., M.D. 

Pendergrass, E. P,, Chamberlin, G. W., Selman, 
J., and Horn, R. G., Jr.; The Management of 
Malignant Tumors of the Testis. Am.J, Roentg., 
1946 , SS: 5SS- 

The authors studied 43 patients, all of whom were 
definitely known to have had malignant tumor of the 
testis. They classify the tumors as either homolo- 
gous, composed of uniform cells without organoid 
arrangement, and heterologous, made up of a mix- 
ture of tissues showing various types and degrees of 
differentiation. Among the 20 homologous tumors 
in the series were 13 characteristic seminomas. The 
big incidence of these occurred in the fourth decade, 
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while the corresponding incidence of theheteiologous 
tumors was spread between the third and fourth 
decades. 

The tumors occurred approximately twice as often 
on the right side as on the left. The most frequent 
complaint on admission was a painless scrotal mass, 
and one-third of the patients had testicular pain. 
Thirty-eight per cent of 37 patients upon whom data 
are available had objective clinical evidence of meta- 
stases. In all, $8 per cent of the patients showed 
evidence of metastases at some time. Lumbar pain 
was an ominous symptom. The tumor spread first 
to the lymph nodes about the celiac axis by way of 
the lymphatics accompanying the spermatic vessels; 
these retroperineal metastases frequently gave rise to 
abdominal cramps and gastrointestinal disturbances. 

Only one of the tumors developed in an undescend- 
ed testis. Breast changes were observed in q patients. 
Hormone assays were done in 6 patients with breast 
symptoms, and s showed positive Freedman tests. 
Chest roentgenograms demonstrated pulmonary or 
mediastinal metastases in 13 patients. Excretory 
urograms revealed retroperitoneal metastases in 60 
per cent, chiefly by obliteration of the psoas shadow 
by a soft tissue mass and displacement of the renal 
shadow on that side The return of renal function, 
apparently due to reduction in size of the metastatic 
masses around the renal pelvis, was observed in 
post-irradiation roentgen studies. In several pa* 
tients there was displacement of the stomach, duo- 
denum, or colon. Urinary gonadotropic hormone 
bioassay should be carried out before therapy is 
begun. A positive test appearing after treatment ts 
significant if done within 8 months of orchectomy. 
Beyond that time foIIide-stimuUting hormones may 
be indicative either of castration effect or of recur- 
rence A negative test has no significance, e.xcept in- 
sofar as the absence of follicle-maturing hormone 
improves the prognosis. In this series no correlation 
could be established between the results of bioassay 
and the patient’s clinical course. All patients with 
malignant testicular tumor should have the benefit 
of irradiation and orchectomy. The radical regional 
lymphatic dissection operation of Hinman was not 
done in this series. During irradiation, weekly leuco- 
cyte counts and hemoglobin determinations should 
be done, and the former should be kept above 1,000. 
Progressive loss of weight is often associated lylth a 
poor prognosis. All patients known to have died of 
the disease succumbed within 3 years, and more than 
SO per cent died within i year. The authors believe, 
therefore, that a“five year survival” is a good indi- 
cation of prognosis. 

In patients free from demonstrable metastases on 
admission, and receivbg conventional therapy (at 
least 1,000 roentgens delivered to the testis pie- 
operatively), no statistically significant difference 
can be demonstrated in the five year survival with 
homologous and heterologous tumors. There is no 
significant difference in the five year end-result in 
the groups receiving preoperative or postoperative 
irradiation. One of the authors believes that pre- 


operative irradiation should be seriously considered. 
It is advisable to continue administering preoperi- 
live irradiation on the basis of clinical diagnos^ 
alone until sufficient experience is obtabed totviiu- 
ate the efficacy of this procedure. However, irtadii 
tion of the primary tumor does alter its ceMr 
structure and thereby renders microscopic diagno'is 
more difficult. In the absence of clinical metasUsei, 
the authors suggest the following plan of preoptr: 
live treatment. 

The factors are 200 kilovolts, 15 mi]liampefes,os 
mm. copper, plus i mm. aluminum, and 80 cn 
target-skin distance. The half value layer is 0.9 mm 
copper. The fields are planned so that the lyraphat'c 
drainage channels of the torso on either side of tbt 
midiine of the body from the supraclavicular regioas 
to the symphysis pubis, and the ingumal regions and 
pelvis are irradiated. The portals should extend it 
least 10 cm. to either side of the midline. The irtidi- 
ation is started in the peripheral fields, and on suc- 
cessive days the treatment is directed oyer the ad|a- 
cent fields. For instance, the first day, inadiation u 
given over field r, the second day over field J, aM 
third day over field 3. When treatment of allot 
fields has been completed, the fields are again tre» « 
in the same order. The daily tnerements and 
number of fields treated in one day should o«pt 
on the ability of the patient to tolerate th^jadiatw . 
Each field should receive a total dose of 1,005 f0« 
gens in air. , . 

If treatment is to be applied to 
it should not be started until all of the . 
have received at least i.eoo roentgens, i"* . 

volved testicle should be protected as 
sfble from primary and secondary radiation by 
of a lead cup. The amount of «« 

the mvolved testicle will depend on whether 
wishes to destroy the tumor, which xviff req „ 
siderablc irradiation, or merely 
appearance, which can be accomplished 
1,000 roentgens. . , . ^ ^..flmefol- 

The operation can be carried out “jther 

lowing completion of the roentgen tb py» ^^^j_ 
immediately or after a delay of a U 

The authors believe that a simple oKhKtomy 
be preferred to a more radical ’ p*,siases. 

If the patient has ?o heli®i' 

ittadiation in that area should be “JJ'f ” yiovolt 
of skin tolerance. Wherever 400 or , ^ jyeb 
therapy is avaUable, it may be beneficia to u 
therapy, if the metastatic lesions do not re=P 
200 kilovolt therapy. . . choice. 

If postoperative therapy is the me .^ti^ying 
the following program is presented as * 

^^On thrs'trength of clinical evidence 

tumor, the testis should be „ Hgitioo 

possible trauma, preferably b/ 

and section of the spermatic cord. 

ination of the chest, an 

bone survey, if mdicated, J g”ry (3 or i 

lively. As soon as possible after surgery 
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aiterwards il the patient can be brought to the de- 
partment) a course of deep roentgen therapy should 
be started over the lymphatic drainage areas. The 
primary drainage areas, situated about the celiac 
axis, should be completely treated first, followed by 
successive fields upwards to include finally the left 
supraclavicular area, and downwards to include the 
inguinal regions and pelvis. The recommended 
treatment factors are: 200 kilovolts, 15 milliampcres, 
0.3 mm. copper,*! mm. aluminum, 80 cm. target- 
skin distance. The half-value layer with these fac- 
tors is 0.9 mm. copper. The treatment fields should 
extend at least 10 centimeters to each side of the 
midline. Each field, anteriorly and posteriorly, 
should receive at least 1,600 roentgens, measured in 
air, in divided daily doses. The increase in dosage 
over the previous conventional treatment is based 
on the observed difference in radiosensitivity of the 
various pathologic types, especially the poor re- 
sponse of metastases from the heterologous tumors. 
In patients with known metastases, the total dosage 
should be carried to the limit of skin tolerance. 

In summary, the overall five year survival rate in 
the scries of 43 patients was 42 per cent, and in pa- 
teiats free from demonstrable metastases, 71 per 
cent. In patients with metastases the corresponding 
result is 30 per cent. Four patients (of a total of 24) 
who had clinically evident metastases at some time 
during their illness are alive and well s to 16 years 
after their last treatment-, in one case there was a 
supraclavicular mass. There was no difference in 
end results between preoperative and postoperative 
inadlation. Preoperative or immediately postopera- 
tive irradiation is recommended in all patients with 
a malignant tumor of the testis regardless of the 
presence or absence of clinical evidence of metastases. 

David Eosenbloou, M.D 


MISCELLANEOUS 

Jacobi, II. G.: Streptomycin In the Treatment of a 
Case of Persistent Urinary Infection. A’, Yori 
State J. M., 1946, 46: 883. 

The author reports a case of prolonged urinary 
infection extending over a period of almost 6 years 
following a transurethral prostatic resection. Dur- 
ing this period 4 operations were performed for the 
removal of calculi from the kidney and ureter. The 
infecting organism was at first the bacillus proleus 
which was subsequently displaced by the bacillus 
pyocyaneus. 

Sulfonamides and penicillin were ineffective in 
controlling the infection. 

Twenty-four hours after the institution of strepto- 
mycin therapy the urine became clear and cultures 
were negative. Repeated cultures for 5 months 
thereafter still continued to show a sterile, clean 
urine. 

The streptomycin was dissolved in pyrogen-free 
distilled water and given intramuscularly at 3 hour 
intervals during the first 3 days and at 4 hour inter- 
vals thereafter for a total period of 10 days. The 
first two doses contained 500,000 units each (|n 3 c.c. 
of water) and the remaining doses 250,000 units each 
(in 2 c.c. of water). 

Blood serum and urine levels of streptomycin were 
studied during the course of the therapy. It was 
found that streptomycin is excreted more slowly by 
the kidneys than penicillin. The blood levels arc, 
Iherefotc, much more stable and can be maintained 
more readily at an effective level by injections at 
intervals of 4 hours or even longer. The effective- 
ness of streptomycin increases with an increase in 
the ^Hof the urine. 

FafDERICK R. LlEBERTHAt, M.D. 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Ferrandu, S.: A Contribution to the Study of the 
Pathogenesis of Idiopathic Osteopsath)Tosls 
(Contributo alio studio della patogenesi dell’osteo- 
psatirosiidiopatica). Ckir. org. menm., 1943, 39: 371. 

According to the time of origin of idiopathic osteo- 
psathyrosis, various terms have been applied to the 
same pathological process; viz., osteogenesis imper- 
fecta, congenital osteopsathyrosis, and essential 
fragility of the bones. 

Osteopsathyrosis may be essential, also called 
idiopathic, or secondary to a number of other con- 
ditions, such as simple or inflammatory osteoporosis, 
rickets, osteomalacia, Paget’s disease, fibrocystic 
osteitis, locomotor ataxia, syringomyelia, poliomye- 
litis, neoplastic disease of the bones, scurvy, syphilis, 
or tuberculosis of the bones. 

Idiopathic osteopsathyrosis 1 $ also called Lob- 
stein’s disease. 

Vrdlick's disease, or osteogenesis imperfecta, has 
in common with the condition under discussion the 
extreme fragility of the bones, but It originates 
during fetal life and does not carry the characteristic 
hereditary features; furthermore it causes dwarfism 
with micromyelia and is responsible fora poor general 
condition. 

Periosteal dysplasia or Porak-Durante’s disease 
causes signs nearly identical with those of osteo- 
genesis imperfecta. 

The diagnosis of osteopsathyrosis is based on tbe 
presence of three signs: (i) blue sclerae, (3) extreme 
fragility of the bones, and (3) impaired. 

Nontraumatic deformities of the skuU are vety 
frequent. Kyphoscoliosis is also encountered in 
numerous instances. \VhiIe the cortex is abnor- 
mally thin, there are no changes in tbe normal archi- 
tecture of the osseous trabeculae. Usually one finds 
an abnormal fragility of the nails and hair, lacunae 
in the dental cement, abnormally small and trans- 
lucent teeth, and short bodies with relatively elon- 
gated hands and feet. 

Of innumerable etiologic factors only thyroid dys- 
function seems to constitute a positive finding, the 
basal metabolism rate usually being increased by 
30 per cent. Cortical suprarenalism may also be 
considered, but the role of the spleen in the patho- 
genesis of osteopsathyrosis is rather dubious. , 
Joseph K. Nakat, M.D. 


shall attain their proper size, shape, structure, tid 
composition, when completing their growth. Tibe 
processes are resorption, tubulation, cancellation, 
cell division, cell enlargement, as well as diSerestii- 
tion. ^ 

“Sometimes one or more of these processes will be 
delayed with regard to the other processes durinj 1 
shorter or longer period, and the dissociation of mb 
of these processes evokes its own characteritic 
synmtom. 

“The clinical picture is characterized by its H- 
treme polymorphism. In some cases only a 
bone is found to be affected, and in others the con- 
dition presents itself on both sides.” 

A retardation of tubulation results in a funnel 
shaped metaphysis, and exostoses are concluded to 
be the result of partial retardation of tubulihoi 

Personal observations of cases over a period 01 JS 
years include 6 individuals in two generations 01 out 
family, whose photographs and roentgcnogiams m 
presented in the original article to bear out the n • 
elusions. Dyschondrophsh is a bcrediUiy retsia 
tion phenomenon transmitted without regard io «i 
It affects shafts of long bones near the ends ot u« 
diaphysis, and changes in the epiphyses WW 
secondary. Involvement oay 
bone or may be diffuse in all bones r i... 
cartilage. Rocntgenographic evidence “ 9 
droplasia may be absent in early 
later, but progress occurs only unt J full bone 

KSsel’of dyschondfoplasia 
of dissociation phenomena whichroaybcboinp« 
and complete, as evidenced respectively by w 


meUphyscs and spurlike «ost^^ 


This condition is not a disease out ' pncj] 

of harmony among the ^arwus procB 
bone growth, and surgical mt^rferenc 
only when there is mechanical mte |,,s 

Joint function, and alter 
ceased. Fxances E. BazmiOTi , 


Sellaroll, M.: Qs«o®rtIcular Tu^rcubsls^w^ 


.: osieoarucuw , tnuo* 

Trauma (Tubercolosi osteoarticolare 
CAiV. or(. movim., i 943 » * 59 - 

Osteoarticular tuberculosis after jjj onJrt 

the kotc, foot, elbot., and should.t, » S"' 
os to froqoonoy, _ _ ,„berculo». 


Of 1,000 patients with tuberciuou^— 
treated by the author, 318 respoa®^ ‘ 


Cohn, I.: Dyschondroplasla. . 4 nn. , 1946, 133: 

673. 

A brief review of the literature leads to the theory 
propounded in 1928 by Murk Janseo, which the 
author believes warrants general acceptance. 

Six different processes, and probably more, have 
to co-operate harmoniously in order that the bones 


In 14.7 of the male pacieius i*- perceo' 

for the condition, while the ^[^P 


»or cac tuiiuiuuij, , aidu*'® 

.goforthe_fo_.»sle_pauen««^^^^^ 


entire x.ooocases, trauma was susp«^ Apps«“‘!;’J 

of the condition in *^v.^enr,c;dered a 

a traumatized region may 
minor resistance where tuberde ba^^^^,_ jl P- 
able medium for growth. J 
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Coist, G.: Evolution of Tuberculous Osteitis of the 
Femoral Neck (Evoluzione ed csiti dell’osteite tu- 
bercolare del collo del femore). Chir. ori- movim., 
1943. 29: 153- 

Tuberculosis of the neck of the femur is gradually 
becoming less frequent. The condition is caused by 
an infected embolus which becomes lodged in one of 
the terminal arteries. Therefore the condition is 
found most frequently in children because the col- 
lateral arteries develop during adolescence. 

Two types of tuberculosis of the neck of the femur 
may be distinguished, caseous and fungous. 

Topographically, 4 groups of the lesion may be 
diSetentiated: (i) lesions of the lower cervicodia- 
physeal arc, (2) lesions of the Juxtaepiphyseal region, 
(3) lesions of the bulbometaphyseal region, and (4) 
lesions of the subtrochanteric metaphyseal region. 

The technique of surgical procedure is difficult 
because the lesion is located deep within the articular 
apsule. Moreover, an operation carries with it the 
danger of spread of the infection with a resulting 
panarthritis or general dissemination of the tuber- 
culous process which may lead to miliary tubercu- 
losis. 

The evolution of the process depends on Us in- 
vasive tendency and the resistance of the body. 

Among 29 cases treated by the author, a cure with 
good mobility was obtained in 17, and an ankylosis 
was produced by tuberculous coxitis in 12. 

^The author advocates conservative treatment 
With traction and the application of a body cast. 

Joseph K. Narat, M.D. 


SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 

Adson, A. W., Young, H. H., and Ghormley, R. K.: 
Spasmodic Torticollis. Severe Organic Type 
Treated by Combined Operation, Rhizotomy, 
and Fusion. J. Bone Surg., 1946, 28: 399. 

term “spasmodic torticollis” is applied to a 
group of manifestations consisting of muscular 
spasms of one or more muscles of the neck. These 
raanifestations may result from emotional instabil- 
*|y; from an organic lesion affecting the basal nuclei, 
fj^'Pberal nerves, or muscles; or from a combination 
a 4 4'*^ factors. Not infrequently the discomfort 
na disability become so severe that surgical inter- 
vention IS required. 

Spasmodic torticollis may involve one or more 
uscles of the neck and the spasms may be tonic or 
31 C, or a combination of both. At the onset, the 
uscles on one side may be affected but the condi- 
progress to involve the muscles on both 
‘be muscles usually affected arc those sup- 
Lran V spinal accessory nerves and the motor 
j. the upper three cervical nerves. The 

jj, I '^‘^lomastoid. the trapezius, and splenius 
*be ones which usually produce the de- 
I IPS of which patients complain, 
or not problem is to determine whether 

lac manifestations are of psychogenic or or- 



Flg. I. 0, The anatomic relationship of the upper three 
cervdcal nerves to the vertebral artery and spinal accessory 
nerve, b and c. The bilateral rhizotomy of the first and 
second cervical nerves and the motor root of the third 
cervical nerve. 

ganic origin. It is extremely important to make this 
distinction because surgical procedures are not justi- 
fied in the psychogenic type of case. It is necessary 
to determine the presence of any previous cerebral 
or meningeal diseases or injuries to the brain, nerves, 
or muscles. If any such diseases have occurred, they 
would point toward an organic basis for the develop- 
ment of the patient's symptoms. Since types of 
spasmodic torticollis may overlap, a conservative 
course of treatment should be employed first In all 
cases. By conservative treatment the authors mean 
the use of a medical regimen before any surgical pro- 
cedure is advocated or performed. Their experience 
with conservative treatment of spasmodic torticollis 
has not been encouraging particularly in cases of the 
organic t3q}c. 

When conservative measures fail and the symp- 
toms are severe enough to produce pain and interfere 
with normal activity, operation must be considered, 
especially if an organic basis for the symptoms has 
been found. The authors devised an operative pro- 
cedure which included bilateral intracranial section 
of the spinal accessory nerv’es and bilateral rhizot- 
omy of the upper three cervical nerves with the in- 
troduction of a bone graft which had been taken from 
the ilium and placed in the occipitoccrvdcal space. 
TTie graft is shaped so that it can be transfixed to the 
posterior inferior surface of the occipital bone and 
placed laterally over the ends of the first and second 
cervical laminae and lateral to the spines of the cer- 
vical v’ertebrae over the third, fourth, and fifth 
cervical laminae. 

The authors have found that bone from the iliac 
crest is roost suitable for the bone graft. They prefer 
bone from the anterior portion of the iliac crest as a 
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longer piece of bone can be obtained theirfiom than 
from the posterior portion. The graft is then split 
longitudinally. Before placement of the graft, holes 
are drilled in both upper ends in order to pass the 
wire through the graft as well as through the holes 
previously made in the skull lateral to the midline. 
Half of the graft is placed on each side of the verte- 
bra to act as a roof over the spinal canal. The wires 
are passed through the two pieces of the graft and 
the holes in the occiput, and are twisted until they 
hold the graft snugly against the occiput and atlas. 
The grafts may be trimmed along their borders to 
ensure accurate fitting against the other cervical 
vertebrae. 

Where a sufficient amount of lamina is left, the 
edge of the graft can be placed firmly against it, and 
when the upper end of the graft is fixed, the danger of 
slipping is minimixed. The lower end of the graft is 
held in place by suture of the muscles firmly over it. 

After closure of the wound a plaster cast is ap- 
plied. This must cover the head, neck, shoulders, 
and most of the thorax. It should be applied care- 
fully and padded well, but not too heavily. 

Two weeks after operation a window is cut in the 
cast and the sutures are removed. Care must be 
taken to see that the cast is not weakened at this 
stage. If it is weakened, it should be reinforced. The 
cast should be worn from to to la weeks. After its 
removal a metal and leather collar is made, and worn 
an additional 3 months. If at the end of 3 months 
roentgenograms show solid union ol the grafts In the 
occipitocerv’ical region, the support may be discon- 
tinued. If sufficient union has not taken place, the 
support should be continued until union is complete. 

In view of the late results in 3 of the cases the 
authors believe that the combined operation, bi- 
lateral intracranial section of the spinal accessory 
nerves and bilateral rhizotomy of the upper three 
cervical nerves, particularly of the anterior roots, 
with the introduction of a bone graft at the same 
operation , is indicated for patients who have marked 
muscular spasm on both sides, for those who are 
compelled to do manual labor, and for those who 
have large heads. The major operation on the nerves 
can be employed without a bone graft for patients 
whose occupations do not require manual labor._ If 
difficulty in the forward tilting of the head with im- 
pairment in breathing, swallowing, or speaking 
should occur, a subsequent fusion operation may be 
performed. This combined operation of section of 
the nerves and fusion of the bone is a major proce- 
dure and should be employed only when the patient is 
incapacitated as the result of spasmodic torticollis. 

Venable, C. S.. and Stuck, W, G.s Muscle Flap 
Transplant for the Relief of Painful Monartic- 
ular Arthritis (Aseptic Necrosis) of the Hip. 
Ann Siirg., 1946, uj; 641. 

Degenerative monarticular arthritis of the hip 
joint is caused in adults predominantly by injuries 
or pathological changes of the head of the femur. 
Contusions, fractures, traumatic dislocations in- 


adequately^ treated Perthes’ disease, ana sll;^)ea 
femoral cpiphy'ses are some of the causes of degener- 
ative arthritis of the hip joint. The patholorical 
changes are caused by interruption of the hlood 
supply^ to the head of the femur, which results in 
ischemic necrosis of the bone and cartBage. 
cases of monarticular degenerative arthritis of the 
hip develop in the fourth and fifth decades of hie 
The symptoms are; increasing stiffness, early loss of 
rotation and abduction of the femur, a cateVug 
sensation, pain, and eventually flexion and adduc- 
tion deformity. 

The treatment of these conditions tndudei tie 
following; conservative measures (physical therapy, 
traction, plaster cast, crutches) which only pmjk 
temporary relief; manipulation of the hip under 
anesthesia to correct the deformity; and sutge^'' 
Several operative procedures are recommended 
Osteotomy of the femur changes the axis ol wei^hl 
bearing. Sic Robert Jones recommended tnmiDing 
of the marginal osteophytes and called this pro- 
cedure "cheilotomy.” bfagnuson calls the sim- 
operation “joint debridement.” Whitman is 
Colonna excise the head and reconstruct us W 
joint. A painless but unstable hip and consideraei 
shortening of the leg is usually r 

copo forms a bone block from the ilium to the n« 
of the femur. Arthroplasty, using viscaloid. 
cups, pytex glass, bakelite, viullium, or » 
creases the motion in the hip joint, 
lleve the pain sufficiently to satisfy P 
Fusion of the hip by bone graft or by , j-j 
Smitb.Petersen nail results In a permanently so 

David Bralnard, who drilled the 
the femur 90 years ago, and thus 
passage of the capillaries into tte neck 0 _ 
reported the immediate relief of pam. 
this observation, the author 
0! the vastus lateralis muscle * A of thf 
slot cut into the anterior surface o> 


Slot cut into tne anterior sunaw,. v. 


diate and lasting relief of pain. Of j ‘^tktd 
operated upon, a6 allegedly hax'e g laumM 
pain relief which lasted as long** 2 J nreonctati'r 
of x-rays are presented “f, aSed ■ 

findings and cup operations. No 
preoperative and postoperative find | ’ wp. 
up observations are given. GcOS 

Ponsetl, 1.: Pathomechanlcs of the W* 

Shelf Operation. J.BoneSurg, 9 ,|„i« 

The article presented is based of ti*' 

(« males and 57 disloatioQS. i 


(.xr males ana 57 „„»nhal disloatio“=* 

hip joint. There were 6r consen t 1 ^ 


of which were of prenatal origin. 'jjtJons. 
origin. Nine were congenital ,be 


average follow-up period was 7 

of the patients varied from 2 toj J -cetabulnml 

the shell was built at 

23, it was constructed at romptelt'-'' didu- 

In 12 hips, the leiuotal head «•», mm 
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rated and there was no secondary acetabulum. In 
: S hips, in which a shelf operation was done, the 
greater trochanter was detached together with its 
j muscle attachments and reattached from r to 3 cm. 
down over the lateral aspect of the femur. 

The telescoping sign disappeared after the opera- 
tion in 51 cases and persisted in i case of posterior 
dislocation. The Trendelenburg sign was observed 
‘in 73 hips prior to the operation. In dr hips, the 
sign persisted after the operation. Fifty-one hips 
were free of pain before the shelf operation and rc- 
> mained free of pain after the operation. In 7 cases, 
there was pain m the hip on admission, but it disap- 
; peared after operation. Fourteen hips were pain- 
. free before, and became painful after, operation. 

In all of the patients, the distance between the 
center of the femoral head and the line drawn 
. through the longitudinal axis of the sacrum was 
measured on the anteroposterior roentgenogram. 
On the average, this so-called Y-co-ordinaie was 
found to measure 5.5 cm. It was found that if the 
Y-co-ordinate of the hip with a surgically created 
shelf measured less than 1.2 cm., as compared with 
a normal one, the functional result was satisfactor)-. 
Thegreatcr thedifference between the Y-co-ordinates, 
the more pronounced was the limp. The best results 
were found in hips in which the femoral head was 
close to the line of gravity; they did not depend 
upon the length or thickness of the shelf. The ulti- 
mate results were the same regardless whether the 
greater trochanter was or was not surgically dis- 
placed downward over the lateral aspect of the shaft. 

la conclusion, it is stated that in children under 
the age of 4, with congenital dislocation of the hip, 
the shelf operation is contraindicated. The dcvelop- 
meal of the hip muscles and the prolonged position 
of the limb in abduction and inward rotation were 
sufficient to maintain the femoral head in the ace- 
tabular cavity. For children over 4 years in whom 
the closed reduction has failed, an open reduction 
with the construction of a shelf may be indicated, 
it IS emphasized that the surgeon should not depend 
too much on the shelf, but rather concentrate on the 
poper position and maintenance of the femoral 
u u acetabular cavity. In adults, the 

shelf operation contributes additional support to the 
femoral head and relieves the strain on the capsule 
wd ligaments of the hfp joint, thus relieving the 
patients’ pain. The limp, however, may persist. 

In cases in which the femoral head cannot be re- 
duced into the primary’ acetabulum, a well per- 
lormed Shanz osteotomy gives good functional 
^ Shanz osteotomy is performed on a 
wud, the angle of the osteotomy will gradually dis- 
appear and the femur may become completely 
straight as the patient grows. Therefore, it is better 
to observe these patients until puberty and if pain 
occurs, to perform the Shanz osteotomy at that lime, 
ta young patients with irreducible posterior dislo- 
cations in whom the femoral head tends to become 
displaced upward and backward under the iliac 
"Wg, a Shanz osteotomy is indicated and may be 


repeated at a later date. The anterior transposition 
of the femoral head, in cases of posterior dislocation 
of the hip joint, is considered very traumatic and 
should be abolished altogether. Reaming and deep- 
ening of the acetabular cavity usually results in 
stiffness of the hip joint. George I. Reiss, M.D. 

Alldrcdge, R. H.: Indications for the Syme Ampu- 
totion. Stirg Clin. A'. America, 1946, 26: 422. 

The Syme operation was first described in 1843, 
and many conflicting reports on its merits have been 
presented at intervals ever since. To evaluate these 
opinions the author divides the cases into (i) war 
cases, or those which are or recently have been in- 
fected, and (2) civilian, or clean cases. 

In tt^orld War i many of the unhappy results oc- 
curred in cases in which surgery was done in the 
presence of, or soon after, infection— therefore in 
poorly selected cases. Experience in the recent war 
has proved that this cause of failure can be elimina- 
ted, and then good results can be obtained. 

On the other hand, clean or civilian cases have 
shown stumps functioning well for as Jong as 50 
years of useful living with little handicap. These 
cases were operated uiion before modern asepsis was 
developed, which makes the results more remark- 
able. Canadian surgeons are strong advocates of 
this procedure after following their World War I 
cases up to the present time. 

The advantages of the procedure are several, but 
the main one is the preservation of a maximum 
amount of the extremity and full length leverage 
plus full end-bearing, with or without a prosthesis. 
It is possible for patients with even double Syme am- 
putations to walk on the bare stumps in the house. 
With a prosthesis no apparatus extends above the 
knee, a particular advantage when a higher ampu- 
tation exists on the other side. Syme amputees are 
not handicapped or incapacitated, merely inconven- 
ienced. The bootlike prosthesis is fitted and main- 
tain^ with relatively little trouble as compared 
with results following below-the-knee amputations, 
and function is excellent. When a partial foot am- 
putation which will permit reasonably good func- 
tion can be done, a Syme amputation should not be 
done in preference, but sound judgment must decide 
each case on its merits. 

The only true disadvantage of the operation is 
esthetic, and therefore if is rarely done on a woman. 
For an adequate result, i.e., full painless end-beating, 
the surgeon must meticulously carry out the surgery 
and personally conduct the aftercare until the pa- 
tient is satisfactorily fitted with a prosthesis. 

Indications are greatest among war injured in 
whom a functionally inadequate remnant of the foot 
is left. Open stumps must be clinically and bac- 
teriologically clean, and edema must be at the irre- 
ducible minimum preoperatively. Split skin grafts 
may hasten the closure of old wounds, which is pre- 
ferable before the Syme amputation is done. Clean- 
liness of the stump preoperatively is essential with 
bedrest and elevation of the stump. Penicillin given 



INTr.RNATIONAI. AHSTRACTS OV SUKGKKV 




prcopcratively uml ^»o5to{»cr3tively (pianh 
activation of latent infeclinn. I.umltar sympalher- 
tomy liaa preceded tlu' operation when majoe venom 
lijtation eii^ted previou*!)*, Tracturea of the lower 
tibia and t'lbula should he «o!idty healed as a pre- 
fr(]ui?itc. Ail fmsstide heel length is desirahte, liul 
with only i inch of heel a satisfactory Syme amtiq- 
tation can he done If the heel remnant Is fi»e<i h 
equinus an ailvantacc is ohtained in that the skn 
11 less redundant and lr>s shiinkase occurs afterward 
The ikin of the heel must have c»od circulation and 
censaiion, and be free from cTcr'sisf searrinR. When 
«km from the sole of the fool it not avadahlr for the 
itump. it It l-etter to do i hflow-the-knec amputa- 
tion and avoid «l;iapj>ointmcnt. 

The me amputation shouhi never he a pnmifv 
proce/Jurc on war eatualliet. nor n the pre*fnfr of 
nearby unclean woiindt l/nt «f seniati->n. and 
peripheral vatctilar di«C3»e. with nr without du 
betes. are iletmite conlfaindieations ('arefiilly ie 
lecte^l la’cs of foref«wl gansrene due to Ir.nthile 
I'T lrenchft«>t have given vati'ficl->rv multi 

ft wets f (ItTWftKr. M Jf 

FRACTURES AND DISLOCATIONS 
lllfthtmllli. iJtR. S.. and Plialen, C. S.r Mdrswipe 
I'raeture*. ,tr<A , »ui^, ji jij 
Fracture suttaineij with the left fU«ow proiecthg 
nut of the wind i.r «( a car which it tidetwipevi by an 



He I. A, Anlcropottrrior.andU.lilcrvlroentRenoRfams 
of left ellww taken 9 weeks folln.Ting sideswipe fracture. 
There is little evidence of healing in the rxlensivrty com- 
minuted humeral fracture. 


onenminj; vehicle Is one of the tnmt (irvi'U&: h- 
juries involving the elbow joint. The in- 
jury it of such great magnitude that a-.rntitk-.ii 
mandatory in aixtut so r>cr cent of the cam. 

Thit fracture it a civilian caiualty. and thnciile 
sufTiWcnffy publiclreil to impreit the driver 
••nj'ortancc of kerjiing his arm imlde t''f or ih!f 
driving. 

The authors re;>ort 7 cates of sidenripe fndr; 
ticcurring among .\rmy pervonnel. In 1 tf theaw 
amiiutation was jwrformeil at the lo-crTthi.’dcftir 
humenit. In 3 other caiet borderline arrrnUt>cs 

wercilone. In j of thecaiet nonunion cft'^eheTn 
us rrsultcil at the tupracondjlar level. 

riiC treatment c>’n*i»tsof (i)dcbridfn;*r,llTK^ 
lie technique, fr> primar)* suture of thedisHp-j 
nerves, f i) errvieaJ rvmMlhelie block h illawci 


ticrvc*, Ijf) errvieaJ rympalhelic bWk h 1! 
vascular impairment, (|1 ettirpation of t*'e 
t»onv fragments, (t) application cf a ei't fr*? ^e 


atilLt to the metararjicphalangea! joint. rA ni 
cllmw tieiei! at a qo degree angle, and (6) pi 'L't 
amtmtation. , 

While tone orlhui'chc surgeons 
unmetliatc re'cclion cf the entire tibo» 
authors lean towah! comervative tfealmr-t^'^” 
cJtensive comminution of the t. 

fitation- Including «ir«, pinh »“d piJtrt-a 
the tfcalmenl of choice. ,, „ 

SturttLrestxesiir. Sfl> 


I... ilJ sinrlro. A. 1-1 

lure* of the ArtVle J**'"** ti 

.Method of Treatment, .tw J.S^l- 

This rn-irt is batftl on a *"'1 

fractures treated during a period of 8 )«» • 
method describeil. The results were g , ' j, 
functional itand|>oint in thejJ writ 

ment was compicleil. Twelve of the p 
fofjoweij up for long peri<^s. ,-,tomv. nf- 

The .rticlc iliicui.t. Ihe hi'l”'}'. ""lihirif. 

chanics, and pathology involved '..jjiirtf- 


chanics, and pathology ‘nvoiv^ ^ 
and mentions the tendency of * -Mhod r*^' 

ommetid operative reiluction. * ' 1,,'. u»bg» 

ferreti by the authors h a » pn 
mechanical ilistractlon 


mechanical luttraction ' » ,l. fragtif'’*' 

of accurate anatomic „_;pn hislA« 

from the moment of this h fr*^' 


from the moment of “”Vi;....thisn 

place it stressed; it it dilficull to _(,«teri>ir*rt' 
lures in vv hich one-lhird or more of he 
cular surface of the tibia has ‘J P .fveril.v; 

The treatment varies according to f e ^ 
ihe iniurv. First ilegrcc injuric_, . 


»ne ireaimcnv saurs •„ -v ch a >“■ 

the injury’. First ilegrcc ...jculatb? 

chip fr.scture of the a partial dbp'*" 

face of the tibia is detached and a pani ^ 


xtstenor 

laee 01 me iiuw n treated byrna-i'I’j 

iTient of the foot has occurred, jnesthe*ja. an 
jJalion, under either .Vjf,} to rda* 

vith the patient’s kriec accomph*^*^ 

tastrocncmius mu'clcs. i,ping pulled s"’”! 

.y downward traction, the ^'’"^'^^iegrees a"*! 

,rlv. The fool is dorsifle*^ ‘0 mam- 

daced in slight inversion. Ih'M 
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tained by a boot length cast. No weight beaiing is 
permitted for 8 weeks. Second degree injuries, in 
which a fragment comprising about one-third of the 
' posterior articulating surface of the tibia is displaced 
; and a subIu.Tation of the astragalus is present, are 
manipulated as the first degree injuries, but when 
! this fails, skeletal traction by means of a Kirschner 
[ wire or a Stcinman pin is used. Sometimes a teno- 
' .tomy of the tendo achillis is performed. The pins are 
placed in the middle third of the os calcis and in the 
' tibia posterior to the tubercle. They are distracted 

■ by means of the MacMillan apparatus under obser- 
vation with the fluoroscope. An assistant makes 

: firm pressure on the shaft of the tibia as the foot is 
! dorsiflexed. The*traction is released when the astrag- 
alus is opposite the articulating surface of the tibia 

■ and the joint relationship is restored. In these cases 
the cast extends from the upper third of the thigh 
to the toes, the pins being incorporated in it. The 
foot is held at 100 degrees dorsiflexion and in inver- 

■ sion or eversion as required by the fractured malle- 
. oH. The pins remain in place from 10 days to 3 
‘ weeks or longer. Third degree injuries present com- 
plete dislocation of the foot. Their treatment is the 

• same as that for second degree injuries, but often the 
tendo achillis must be tenotomized. 

Postoperatively, one must watch for loosening of 
the cast. The pins should be left in place long enough 
to control the fragments despite the loosening of the 
^^st. Newton C. Mead, M.D. 

Liothay, S., and Moon, H. D.s Bone-Marrow Em- 
bolism followlnfi Fracture. J. Done Stire., 1046, 

» 8 ! 377 . 

IVhen fat embolism of the lungs and brain occurs, 
It most often follows fractures of the shafts of the 
long bones. Such embolism occurs less frequently 
after fractures of the flat bones than after fractures 
of the ends of the long bones. Although 600 cases of 
fat embolism have been recorded in the literature, 
only I case of associated bone-marrow embolism to 
the lungs has been reported. 

It seems probable that bone-marrow embolism 
occurs frequently after fractures. It would be neces- 
sary to examine the entire pulmonary tissue by 
microscopic sections in order to demonstrate the few 
ragments of marrow which have been liberated into 
he vascular system at the fracture site. The finding 
omboli in a few sections of pulmonary tissues 
purely accidental. Three case reports are given in 
Euil C. Robitshtk, M.D. 

Soave, F.; The Intramedullary Nall Technique for 
iKating Fractures of the Long Bones, Accord- 
*0 the Method of Kuentscher, and Its Indi- 
oatlons (L’inebiodamento midollaredclleossalunghe 
secondo Kuentscher, e sue indicaaloni). Arch. ital. 

' *944, <56: 371. 

. *”othod of treatment of serious types of frac- 
j described by Kuentscher in 1941 
of tK • * “^^‘Snation of "Marknagelung,” consists 
. ® •f'troduction of a long, relatively slender rod 



Fig. I. 



Fig. I. Instrumentarium for a femoral fracture: i, ex- 
tractor; a, extracting hook; 3, mallet; 4, handle of guide; 
S, bone punch; 6, guide; 7, intramedullary nail (Mark- 
lugel): S, extractor guide. 

Fig. a, instrumentarium for a tibial fracture: i, extrac- 
tor; 2, extractor hook; 3, hammer; 4, bone punch; 5, double 
intrameduliaiy nail; 6, protective circular band; 7, hand 
perforator; and 8, metric, metallic measuring instrument. 

along the medullary canal of both the upper and 
lower fragments of the broken bone. This rod, or 
nail, whi(^ must be chosen to fit each case, is made 
of an alloy which is known as “V2A extra.” Near 
one end of the bone an oblique hole is bored through 
the cortex into the medulla and the rod is driven into 
place under roentgen control after reduction of the 
fracture or pseudarthrosis. The intramedullary nail 
may be withdrawn with a special tool. (Figs, i, 3). 



inti:rnatioxal akstkaci's or suroiiky 
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■| hr author lrcatc«l 3 cases of old, dcformnl, r.nfj- Of the 36 lutlcntJ, 4 showed notlceiUeMrrJlv 
uuitrd |racturi*s (i of the left Ifg, 1 ©f ihr r»sht fore* in from a moolhi lo a‘f yeanaitfrarrrsthJtw 
arm, and 1 of the left forearm) with this tcchnfqnr clTcclcil, In 3 of these cates ccrTccti\ejurpci!pt> 
arnl asserted that these were the first 3 cases so cctlures were performed tfterthedeformityKn.rrJ 
treated in Italy. The results nlitainrd wrrrcscrllent. nd In a of these re-arrest of the ei'iphj-ses *u per- 
The limit ilid not require other support while ft formetl at the time thccorrectivcop>entieii*«dtj 
heaJnJ, the p>cn«I of treatment in the hospital «a» frjlhefourthca'ctheaufhonco.TfefrpIatefrfrrtsr 
very much shortmcrl; and there ssas no esidence in osteotomy If the deformity innri'es. 
any instanre of infection nr interference with the 

development of callus. In each case, whm the nail Dhslne, 0,j KipKrlmental Oltserraiions on the I'm 
svas evtraclrd. it was as smooth and as hiRhh |»ol. A»tsorl«it.le and Nimabsotlable nsstkals 

Khetl as when it was fnfr.vJufe.f WontSuritrr.Pnt.J.Suft, Jsrd, jj Jtf- 

Jons \V Ilsivsw, M.t) Ilx^tcrtmenlal Investlcslions were rrsHe cf rev 

protein and protein pU'ties. Of the no-rr:;':: 

ORTHOPEDICS IN GENERAL plastics the followinc were stud-el: n-flh)I rJtU 

crylale, cellulose acetate, n)lon, urra in l p*-rt>n 

Iteitan. J. M.. and Cliatterton, C C.t ItrfofnsNtes Methyl methacrylate i>rovcs| mmt utisfactory. 

Mlowlnft Surtlcal r.p1pli)-*ea1 Arrest. J /?.•« The protein plastics studicl were nudefrontw; 

- "’t • sS j'lp. lihrin, casein with pvlasr-.a, fed blood test'd 

This repxjrt includes all surgical epi|>h>scal arrests whole Wool. Tlie protein plastic chicf.yslcd.risJ'' 
pierformed at the Gillette Stale Ifospital from June casein plastic. 

I. «033 to neccraher 31, lOtj. inclusive, which af- .\ dfiailcil drscrlpdioa of the prcj‘arati03«csv|5 
forded a |x'stoj>cratue checlup of at least a year to idasiic is Riven. This plastic is ptacesl w aforsi-i 
December 31. iot4 IloririR this period of 10 years bath (4 ixr cent), which penetrates about 

and 7 months, a total of 36 |<aiients underwent ©per- 14 slays, this makes it .tei'crccnt «trorwr,isdrl“* 

ation for epij'hyseal arrest fi’r i.ncquablirs of les raJrs ihe eJemenr rf fiulrefaelion Tt»e rW-® 

lenslh. The etiulojic factors for the discrepancies can lie machinesl to pirnvMe screw s. 
of les tcnRth in this series seemed to coincnU « ith am! nails. The strength cf thr«e pla'hf* w *1?^^ 

the imdings ol most wnteri. 'fabulations s\erc made mately that of Imne. The j,{ 

including the sex, epmhyscs arfc«ted, age at time of griater formalization, ami ilccreasrs if itofw 

opieration, amount of iliscrejiancy in length <»f le-gs unsatisfactory conditions. w. bv tie 

at the time of o|wfation and at the time of follow-up>. Protein pdastics are complelrly • ./“ioj 
ami length at the time of the follow-up. In some tissues. The siienl of 8bsor]>tion deKnutoad j 

instances equalization diil not occur, yet the pro- slegree of formalization, (») the Luis f* 

cedure arrested jirogrcssivc discrepancy. It is later- and {3) the tissue in which it is oliceil. Awon 

esfing to note that sfeformiiies following arrest and is faster in Lone than In jeft 

directly attributable to the priwedurc occurred only Nonprotein plastics are not 
in males in this scries; this fact, of counc, is of no tissues or in l«ne. little era® 

significance in determining the outcome of the ©iser- erate<l by the tlnucs and often , .r./tr- 

ation. f.t,rou. rejction. “" t-LMyi- 

'Hie technique of I'hcmistcr svas folfowcsf in aff lie sheets mate this pfastic more 
cases, with only slight modifications. dc|>cnding on gery in the primary operative * jj p. 

the individual surgeon performing the operation- Dasiu-H. W' 
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Blakemorc, A. H.: Angiography — An Evaluation of 
Its Usefulness. Surg. Clin. N. Amei’ica, 1946, 36: 

ii6. 

In this article, the author discusses some of the 
outstanding benefits of angiography. Because of 
their relatively low toxicity and rapid elimination 
the iodides are favored as contrast media for the 
x*ray visualization of the vascular system. Of the 
group, diodrast is a popular compound in Arneiica. 

It is indeed a compliment to the many contribu- 
tors to angiography to state that in a short number 
of years, since its beginning, it has become possible 
to obtain excellent pictures of any portion of the 
human vascular system. Techniques have been 
evolved which make the safety of angiography in 
any region entirely commensurate with its diagnos- 
tic importance itv given instances. This implies that 
cerebral angiography should not be employed on the 
slightest provocation, but it does mean that when 
there is a question of serious doubt in diagnosis the 
cerebral vessels can be visualized safely to rule out, 
for example, the presence of an arterial aneurysm. 
Angiogr^hy of the vessels of the head has been 
employed to localize more accurately the site of a 
traumatic arteriovenous fistula. In cases of con* 
gemtal arteriovenous aneurysm of the cerebral ves- 
sels important information may regularly be gained 
Iwrn angiography. 

The method of aortography is discus<;ed in detail. 
The right common carotid artery has been used for 
retrograde visualization of the arch of the aorta by 
means of a long, flexible needle with a tapered blunt 
stylet. Visualization in sequence by x-ray of the 
supenor vena cava, the heart chambers, the pulmo- 
nary vessels, the aorta, and its branches following 
the rapid introduction of 70 pet cent diodrast in an 
arm vein represents a truly great achievement In 
angiography. In cardiovascular disease, this method 
ot corvtrast roentgenography has given a degree of 
precision in diagnosis previously unattainable. It 
•rray aid in the diagnosis and treatment of the vari- 
ons types of mediastinal disease. The most striking 
results are obtained, however, in disorders such as 
of the pulmonary artery, aortic disease, 
wK* and congenital abnormalities in 

^^^ognition is difficult or impossible with con- 
ntional methods of study. Whereas the technique 
. out serial contrast roentgenography fol- 

'*^5 opacification is exacting, proficiency in the 
^ can be readily acquired through training 

P^^ctice, and successful performance should be 
Mpability of every medical center. 
sc!p States that arteriography of arterio- 

wltk° . P*^”Phoral arteries should not be dismissed 
® Word of caution. It should be remembered 
211 the radiopaque substances employed in 


angiography are irritating to the vessel wall, some 
more than others. Although it may be claimed that 
the irritation is insufficient to cause enough direct 
damage to the intima to serve as a localizing focus 
for the initiation of a thrombus, the substances all 
do cause vasospasm. The latter may, in the pres- 
ence of arteriosclerotic intimal plaques, be just suffi- 
cient to initiate thrombosis in the distal branches of 
the artery. 

Some observers in the early days of angiography 
suggested the method as an aid in revealing the ade- 
quacy of collateral branches around areas of ob- 
struction. Arteriography for this purpose is danger- 
ous and, furthermore, because of the superimposed 
vasospasm, it is not particularly informative. Per- 
haps the most informative and certainly the most 
interesting application of angiography is in cases 
of arteriovenous fistula, congenital or acquired. 
Whereas in congenital fistulas, which ate almost 
invariably multiple, the angiogram may not always 
show up the actual fistulas, it is sufficiently localiz- 
ing to be an important guide to surgical therapy. 

The case of an 11 year old boy with an overgrowth 
of the leg is presented and discussed in detail. The 
exact explanation of overgrowth of the extremities in 
children having arteriovenous fistula is not known. 
The skin temperature difference between the normal 
and affected limb may be marked. The simplest 
proof of this is exhibited during ether anesthesia. At 
the start of the anesthetic the affected limb will be 
warmer, but after a third stage anesthesia is reached 
the temperature in the normal and affected limb 
becomes equalized. It is probable that the dimin- 
ished vasomotor tone in the limb affected by arterio- 
venous fistula is chemical in origin, perhaps due to 
an increased carbon dioxide content. 

Overgrowth of the bones and soft parts are the 
most distressing features of arteriovenous fistula in 
children. Bone overgrowth is not of great concern, 
however, because it simply means that the epiphyses 
will close earlier in the affected member and in time 
the bone growth in the normal limb will catch up. 
For this reason the author states that he is not in 
favor of operating upon the epiphyses. And for the 
same and other reasons he is against the use of x-ray 
treatment. Excision of the fistulas is the ideal 
therapy. 

The role of angiography in arterial anastomosis is 
discussed in detail. Arteriograms are not necessary 
to determine the patency of anastomoses in clinical 
cases that have been carefully followed. Arteriog- 
raphy shows whether a given anastomosis is patent 
or not, however, and is useful as a photographic rec- 
ord which may be employed in testing the efficacy 
of a given technique of blood vessel anastomosis. 
Arteriography was employed in testing the efficacy 
of a nonsuture method of blood vessel anastomosis 
with vitallium tubes. 
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IiVTERNATIOXAL ABSTRACTS OF SURGERY 


The author states that there are occasions in n'hich 
vcnoftraphy is extremely useful. Its greatcsl useful- 
ness is in determining the adequacy of the deep 
venous system of the leg in old postphlebilic cases. 
In such cases it may be desirable to strip the great 
saphenous vein because of varicosities, or to do a flap 
dissection for ligation of the perforating branches. 

IfEaocaT F. Tjivkston-, M.D. 

DcHaVey, M. T., and Slmeone. F. A.: IJattle In- 
juries of the Arteries In World War If. Ann. 

1946, i 3 y. 534. 

The incidence of x'ascular injuries in World War 
II has been o.^ per cent of all uounds in the .\mcr* 
ican Army. \ ascular injurj- ivas the cause for 19. j 
per cent of the amputations. The therapy of s-ascu- 
lar wounds has been limited by the time lag which is 
unavoidable in military surgerj-. In most cases the 
ircalmcnt was complicated by injuries to stniciuies 
other than the blood vessels, e.g., bones, nersts, and 
muscles. The incidence of amputation sras anpre* 
ciably higher in the cases in which s-ascular injuries 
were complicated by fractures, On the basts of the 
American experience in World War II, as well as the 
Hritish experience in World War I. it is apparent 
tiiat the site and type of the vascular svound deter- 
mined the therapeutic procedure and, therefore, pre- 
determined the end results, Thus a wound of the 

C opliteal artery was much more likely to be followed 
y ischemic gangrene than a laceration of the bra- 
chial artery. The great majority of the wounds in 
World War II were produced by shell fragments; 
they were large and were associated with extensis-e 
sleStniction of tissue, hence frequently they resulted 
in the loss of much of the potential collateral circula- 
tion. As a result the vitality ol the limbs was gravely 
impaired before the surgeons ever saw most of the 
patients. Infection was not a common complication. 

Of necessity, the most common tsTw of treatment 
of wounded arteries was ligation. The incidence of 
gangrene was higher than that reported by Makins 
in World War 1 ; the difference was attributed to the 
exclusion of chronic cases, such as arteriovenous 
ancur>-sm5, from the American Army scries. Despite 
the evidence previously adducc<l by various authors 
to demonstrate the value ol concomitant venous 
ligation, the Incidence of amputation when the vein 
was ligated along with the artery was not appreci- 
ably lower than when the artery alone was ligated. 

Repair by suture was rarely possible because ol 
the time required and the Mtensive wounds that 
were usually encountered, with widespread destruc- 
tion of tissue and such loss of arterial substance that 
end-to-end anastomosis was rarely feasible. Only 81 
cases were treated by suture and most of these were 
small lateral lacerations, involving a third or less ol 
the circumference of the vessel. The incidence of 
amputation in this group was 35-8 per cent, not 
strikingly better than the figure of 48.9 per cent in 
the group treated by simple ligation. 

Forty patients had nonsuture repair with s'tin 
grafting according to the technique of QIakemore 


and Lord. The incidence of amputation was highest 
in this series (57.590). and the procedure was found 
to be very time-consuming. An anastomosis was 
performed with a plastic tube In 14 cases, half of 
which were subscnuenlly subjected to amputation. 

Anticoagulant therapj,* was rarely employed as a 
supplemental therapeutic measure because of the 
time lapse from the injury to the lint definitive 
treatment, because of the frequent presence of o^« 
injuries, and because of the difliculties of control 
by means of evacuation. Sympathetic block with 
procaine was performed frequently, but in the ma- 
terial available for analj-sis it was iwssiblc in only 
ijS cases to determine definitely that the procedure 
had been performed or had been omitted. The inci- 
dence of amputation nasjg.y percent in the patients 
who had received blocks, and 48.8 per cent m those 
n ho had not. In 4J cases symjiathcctomy was done, 
with subsequent amputation In 71.4 per cent. The 
latter was probably neccssar)* because of the fact 
that the sympathectomy was used generally only as 
a last resort. Despite their lack of statistical es> 
dcRce, the authors are convinced that both symna- 
thetic Mock and ganglionectomy arc of considerable 
value after arterial injury. Fa«ciotom^' to relieve 
pressure on ischemic muscles in tight fascial compart- 
ments was used in only a few American cases. The 
results were good occasionally except In patients 
with wounds of the popliteal artery, and in the ma- 
jority of these the results were poor. Refrigeration 
was not considered practical under combat condi- 
tions 

The complications and sequelae included second- 
ary hemerrhage only rarely, and gas gangrene Jn 
II per cent of all amputations. No statistics were 
available on the inciuence of cauxalgla, but It was 
noted to be higher when there were associated nerve 
injuries. A great many of the patients suffered from 
s'arious manifestations of circulatory’ insufficiency, 
such as color changes, intermittent claudication, and 
even fiartial paraly'sis. Most of these conditions 
Impros'ed after sympathectomy. The treatment of 
ischemic contractures has been less satisfactory. 

TutODOSE D. MasseU, M.D. 


Ogden. E.. and Sherman. U- S.; rhjsIolojUc Con- 
•Ideratiorii In the Care of Patients with tan- 
cow Veins. Artk.Surt , 1046.51-' 40 J- 
Considered from a physiologic point of view, the 
chief features of all varicose conditions ate U1 
vular incompetence, (a) raised venous pressure, and 
(3I edema. CongeniUl inadequacy m one or more 
pairs of venous valves at the upper end of the long 
saphenous system begins with mild incompetence 
during the preadolesccnt years, and progresses mto 
generalize venous breakdown which is accelerate 
or precipitated by pelvic congestion, by any 
r^ing intra-abdominal pressure, _ by pr • 8 . 

standing, or by occupations w'hich involve 
straininB. The upper valves 
blood sustained by the lon er S 

and therefore heavier, which causes the veins t g 
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The author states that there are occasions in which 
venography is extremely useful. Its greatest useful- 
ness is in determining the adequacy of the deep 
venous system of the leg in old postphlebitic cases. 
In such cases it may be desirable to strip the great 
saphenous vein because of varicosities, or to do a flap 
dissection for ligation of the perforating branches. 

IICXBEST F, TnuBSTON. M.D. 

DeBakey, M. £., and Slmeone, F. A.: Battle In- 
juries of the Arteries In World War 11 . Ann. 
Surg., 1946, IJ3: S 34 - 

The incidence of vascular injuries in World War 
II has been 0.96 per cent of all wounds in the .Amer- 
ican Array. Vascular injury was the cause for 19.5 
per cent of the amputations. The therapy of vascu- 
lar wounds has been limited by the time lag which is 
unavoidable in military surgery. In most cases the 
treatment was complicated by injuries to structures 
other than the blood vessels, e.g., bones, nerves, and 
muscles. The incidence of amputation was appre- 
ciably higher in the cases in which vascular injuries 
were complicated by fractures. On the basis of the 
.American experience in World War II, as well as the 
British experience in World War I, it is apparent 
that the site and type of the vascular wound deter- 
mined the therapeutic procedure and, therefore, pre- 
determined the end results. Thus a wound of the 
popliteal artery was much more likely to be followed 
by Ischemic gangrene than a laceration of the bra- 
chial artery. The great majority of the wounds in 
World War II were produced by shell fragments; 
they were large and were associated with extensive 
destruction of tissue, hence frequently they resulted 
in the loss of much of the potential collateral circula- 
tion. As a result the vitality of the limbs was gravely 
impaired before the surgeons ever saw most of the 
patients. Infection was not a common complication. 

Of necessity, the most common type of treatment 
of wounded arteries was ligation. The incidence of 
gangrene was higher than that reported by Makins 
in World War I; the difference was attributed to the 
exclusion of chronic cases, such as arteriovenous 
aneurysms, from the American Army series. Despite 
the evidence previously adduced by various authors 
to demonstrate the value of concomitant venous 
ligation, the incidence of amputation when the vein 
was ligated along with the artery was not appreci- 
ably lower than when the artery alone was ligated. 

Repair by suture was rarely possible because of 
the time required and the extensive wounds that 
were usually encountered, with widespread destruc- 
tion of tissue and such loss of arterial substance that 
end-to-end anastomosis was rarely feasible. Only Si 
cases were treated by suture and most of these were 
small lateral lacerations, involving a third or less of 
the circumference of the vessel. The incidence of 
amputation in this group was 35.8 per cent, not 
strikingly better than the figure of 48.9 per cent in 
the group treated by simple ligation. 

Forty patients had nonsuture repair with vein 
grafting according to the technique of Blakemore 


and Lord. The incidence of amputation was highest 
in this series (57.5%), and the procedure was found 
to be very time-consuming. An anastomosis was 
performed with a plastic tube in 14 cases, half of 
which were subsequently subjected to amputation. 

Anticoagulant therapy was rarely employed as a 
supplemental therapeutic measure because of the 
time lapse from the injury to the first definitive 
treatment, because of the frequent presence of other 
injuries, and because of the difficulties of control 
by means of evacuation. Sympathetic block with 
procaine was performed frequently, but in the ma- 
terial available for analysis it Avas possible in only 
J78 cases to determine definitely that the procedure 
had been performed or had been omitted. The inci- 
dence of amputation was 39.3 per cent in the patients 
who had received blocks, and 48.8 per cent in those 
who had not. In 42 cases sympathectomy was done, 
with subsequent amputation in 71.4 per cent. The 
latter was probably necessary because of the fact 
that the sympathectomy was used generally only as 
a last resort. Despite their lack of statistical evi- 
dence, the authors are convinced that both symM- 
thelic block and ganglionectomy are of considerable 
value after arterial injury. Fasciotoray to relieve 
pressure on ischemic muscles in tight fascial compart- 
ments was used in only a few American cases. The 
results were good occasionally except in patients 
with wounds of the popliteal artery, and in the rna- 
jority of these the results were poor. Refrigeration 
was not considered practical under combat condi- 
tions. 

The complications and sequelae included second- 
aty hemenhage only rarely, and gas gangrene .in 
It per cent of all amputations. No statistics were 
available on the inciaence of causalgia, but it was 
noted to be higher when there were associated nerve 
injuries. A great many of the patients suffered from 
various manifestations of circulatory insufficiency, 
such as color changes, intermittent claudication, and 
even partial paralysis. Most of these conditions 
improved after sympathectomy. The treatment ol 
ischemic contractures has been less satisfactory. 

TlreoDOBB B. Massxu,, M.D. 


Ogden. E., and Sherman, R. S.: Physiologic ^n- 
elderatlons In the Care of Patients with \arJ- 
cose Veins. Areh. Surg., 1946, s»! 40 i- 
Considered from a physiologic point of view, the 
chief features of all varicose conditions are (ij val- 
vular incompetence, (*) raised venous pressure, 

(3) edema. Congenital inadequacy m one or more 
pairs of venous valves at the upper end of 
saphenous system begins with mild incomp 
during the preadolescent years, ajld ‘S 

generalized venous breakdoAvn which i r-e.gf 

or precipitated by pelvic congestion, by y. j 
raising intra-abdominal pressure, 
sunding, or by occupations '"jg* column of 

straining. The upper valves fa Img. the coium 
blood sustained by the lower valves ? 

and therefore heavier, which causes the veins to give 
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way. This increased tension produces (1) a thicken- 
ing of the muscular coat of the larger vessels so that 
they feel straight, thick, and firm, and (b) tortuosity, 
distention, and thinning of the smaller vessels. A 
reverse flow of blood in the veins is produced, the 
blood flowing downward and entering the deep veins 
via perforating vessels and then ascending and flow- 
ing back through the saphenofemoral junction or 
through the perforating vessels up in the thigh. 
Raised venous pressure and stagnant anoxia occur, 
which combine to upset the balance of turnover of 
the tissue and produce edema; this stagnant tissue 
fluid leads to the formation of fibrous tissue, discolor- 
ation of the skin, and ulcers. 

In varicose veins without complications, a com- 
plete personal and occupational history, as well as an 
evaluation of the development of signs and symp- 
toms, is of value for determining the prognosis of the 
varicose condition and the probability of recurrence 
after treatment. Life expectancy of the patient, evi- 
dence of arterial inadequacy, and previous treat- 
ment are a few of the important factors to be weighed 
before physical examination and treatment are car- 
ried out. 

In the e.tamination the following factors should be 
noted; (x) the size and tension of the visible veins 
and the presence of varices; (3) the presence of re- 
verse flow in the long saphenous vein, also the thick- 
ness of the wall of this vein ; (s') evidence of deficiency 
in the arterial circulation as manifested by color and 
temperature changes, and the presence of arterial 
pulsations; (4) the presence of deformities or ortho- 
static defects in the feet; (s) the presence of pain, 
which usually is an indication of thrombophlebitis; 
(6) the presence of ulcers, dermatitis, edema, telangi- 
ectasis, or pigmentation; and (7) the presence of 
fungus infection. Reverse flow in the perforating 
veins below the knee is best determined by rapid fill- 
ing time of the veins when a tourniquet is applied 
below the knee; the incompetent communicating 
valves thus revealed are a poor prognostic sign, and 
the patient at best may expect to have trouble more 
pt less during the rest of his life. If there is no venous 
incompetence below the knee, incompetence at the 
place where the short saphenous vein perforates the 
fascia into the popliteal space may be determined by 
observation of rapid reverse filling of the saphenous 
vein when a tourniquet is applied above the knee, 
"fpjor valvular incompetence somewhere in the 
thigh may be determined by rapid filling of the 
saphenous vein when a tourniquet is applied high 
up on the thigh below the saphenofemoral opening, 
finally, incompctency of the valves of the long 
^Ph^’iofemoral opening may be determined by 
rapid filling of the vein when a tourniquet placed at 
the mp of the thigh is released. 

The aim of all treatments of uncomplicated vari- 
is the elimination of back pressure on the 
^piuaries, which indicates a backward flow through 

n incompletely guarded communication between 
j.^^P^fficial and deep venous systems— the elimi- 

aiion of all perforating vessels with incompetent 


valves is the logical treatment. This is straightfor- 
ward when incompetence occurs at the sapheno- 
femoral opening, the so-called "high saphenous liga- 
tion,” but it is important that enough of the femoral 
vein be thoroughly exposed to make sure that no 
tributaries are above the point at which the saphe- 
nous vein has been tied; if any are present they 
should be tied, cut, and removed. The stump of the 
vein should be tied as closely as possible to the 
femora! vein and 5 cm. of the vein should be excised. 
A sclerosing solution may be injected distally into 
the main trunk of the saphenous vein. Full activity 
of the limb may be tolerated within a few days. Re- 
currence of the symptoms follosving operation may 
be due to (1) too low a ligation, or (2) failure to vis- 
ualize the femoral vein and ligate all its upper 
branches; recanalization of the saphenous vein by re- 
verse flow through incompetent valves in the per- 
forating vessels may also occur. 

As it is often difficult to isolate and tie off all these 
vessels, Sherman’s stripping procedure, which is de- 
signed to interrupt the perforating vessels, may be 
carried out at the same time as the high ligation. 
This procedure, done with a vein stripper which is 
passed down the length of the thigh and part of the 
leg, is designed to explore the pattern taken by the 
saphenous vein and to avulse all parts of it which 
might communicate with the deep system. After a 
sclerosing solution is injected into the vein, it is then 
nicked at various points and inspected for bleeding. 

Many surgeons who believe that this procedure is 
too radical advocate a simultaneous high and low 
ligation of the internal saphenous vein. 

The injection of sclerosing solution alone, usually 
followed by recanalization, is useful only in certain 
conditions: for instance, (1) in treating trifling varices 
for a cosmetic effect; (2) when surgical treatment is 
contraindicated; (3) when operation must be de- 
ferred; (4) when surgery is refused; (5) during preg- 
nancy; (6) when supplemental treatment to surgery 
is desired to obliterate persistently distended veins; 
and (7) when incompetent veins below the knee limit 
the success of the operative procedure. Incompetent 
perforating veins below the knee cannot, as a rule, 
be successfully ligated, mainly because they are mul- 
tiple and of uncertain location; in these cases a high 
ligation and local sclerosing injections should be 
employed. 

The outstanding complications of varicose veins 
ate (x) dermatitis, (2) edema, {3) varicose ulcer, and 
(4) thrombophlebitis. Dermatitis and itching are 
due chiefly to fungus infection; control of the edema 
which allows the fungus to thrive is the prime treat- 
ment, although various local medicaments, such as 
5 or 10 per cent silver nitrate in 50 per cent alcohol 
or a hot strong solution of magnesium sulfate, give 
relief. High saphenous ligation usually brings about 
resolution of the dermatitis, although caution must 
be observed that the infection docs not invade the 
operative site. Uncomplicated edema is controlled 
by rest with the feet elevated and tight bandaging. 
An effective although intricate pressure bandage is 
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described; it consists of a layer of sheet wadding 
placed over the skin (previously covered with tinc- 
ture of benzoin), close fitting rubber sponges on each 
side of the leg, gauze bandages, and adhesive tape 
applied like a puttee. This bandage is left on a week 
and then another is applied. The degree of tightness 
depends on the status of the arterial circulation. 
When edema is thus eliminated a well fitting elastic 
stocking may be employed. True varicose ulcers 
heal spontaneously and rapidly in the absence of 
edema, venous back flow, or vascular Insufliciency. 
Rest and elevation of the feet usually suffice, al- 
though healing may be facilitated by the application 
of silver nitrate solution and the pressure dressing 
mentioned previously. A painful inflamed ulcer is 
treated in a similar manner, codeine and salicylates 
being used during the first day or two that the band- 
age is in place; when the edema is climinatcil the 
ulcer clears. 

Thrombophlebitis may be divided into three cate- 
gories: (t) low grade superficial thrombophlebitis; 
(a) progressive superficial thrombophlebitis; and 
(3) femoral thrombophlehitis. In the first group, 
soreness and bruising of superficial varicose veins arc 
the chief complaints; the disease is generally sell 
limited and requires no particular therapy. Exten- 
sive superficial varices often are the site of a rapidly 
piogresslne superficial thrombophlebitis (this is seen 
especially In pregnancy); the region is tender and 
inflamed, It may spread to the saphenofcmoral open- 
ing, but the femoral system is rarely invaded and 
emDoli are seldom produced. It is 01 prime ini|>or- 
tance, however, to distinguish this condition from 
deep femoral thrombophlebitis. Since there is no 
particular hazard connected with superficial throm- 
bophlebitis, symptomatic measures usually suffice 
(rest, narcotics, warm or cold applications), although 
ligation of the saphenous vein at the saphenous open- 
ing may be carried out with more rapid resolution of 
the symptoms. This condition isfrequently the fore- 
runner of an ulcer. 

Deep femoral thrombophlebitis is a true hazard to 
life because of the danger of emboli. It is usually 
heralded by pain, tenderness, swelling of the thigh 
and leg, and signs of infection (elevation of tempera- 
ture), and immediate measures should be taken to 
combat it, such as (1) immediate ligation of the 
femoral vein below the Junction of the profunda 
femoris and removal of the clot by aspiration; (a) 
sympathetic block; (3) rest and elevation; and (4) 
employment of heparin or dicouraarin. TTie best 
prophylactic measure against deep thrombophlebitis 
is that the patient keep his legs active while in bed. 

The bearing of this condition on a discussion of 
varicose veins lies in the overtaxing of the superficial 
venous system and the production of varicositiw 
when the deep system is obstructed. When this 
occurs, the development of superficial varicosities 
should be anticipated and forestalled, or at least de- 
layed. Rest and elevation should be enforced until 
all edema has disappeared. tVTien the danger of 
embolism is passed, blood flow should be promoted 


by warmth, massage, and active movement. The 
use of an elastic bandage or stocking is advocated 
and the patient is to be warned against (t) walking 
without supnort; (2) pregnancy; (3) straining or 
lifting; and (4) constipation. Signs of growing val- 
vular incompetence sliould be watched for. No sur- 
gery should be attempted on the long saphenous 
system until the deep femoral system has been 
demonstrably recanalized and is capable of carrying 
the whole venous return; a year should elapse prior 
to surgery to allow for subsidence of a possibly dor- 
mant infection. Complete cure is seldom efiected, 
and no false hopes should be held out to the patient. 

Pmur B. Cn«E, M.0 


BLOOD; TRANSFUSION 

Rosenthal, N., Zimmerman, S. P., and Shapiro, S.: 
The Prolhrombiti Level of the Pertphcrfll Blood 
nnd the Sternal Marrow. ArcA. Ini. M., 1946, 77; 
420. 

Although much is known about the properties of 
lirothrombin, little is known of its metabolic cycle. 
Conclusive evidence is lacking that the liver is the 
major or sole locus for its synthesis. Prothrombino- 
(>enia accompanies artificially induced or clinical 
hepatocellular damage and thus it has been felt that 
the liver plays an imjmtUnt role. Which of the com- 
|K»nenls, thejiarcnchymatousorthereticuloendothe- 
bal cells, performs the action has not been detei- 
mined. Little is known, also, of the manner In which 
vitamin K and dicoumartn exert their influences on 
the prothrombin levels. 

In an attempt to determine uhethera relationship 
could be found in the production of prothrombin 
between the reticuloendothelial activity and func- 
tion pTCsuroably of the liver, the authors took an 
indirect aj>(>roach A comparison was made of the 
prothrombin clotting time ol plasma obtained simul- 
taneously from the peripheral venous blood and from 
the sternal bone marrow. 

Studies were made on whole and diluted plasma 
(12 s i»erccnt). Twenty-eight normal patients were 
studi^ and it was established that there was no 
significant difference between the prothrombin level 
of the peripheral blood and that of the bone marrow. 
From this it was concluded that the reticuloendo- 
thelial system is not involved in the production ol 
prothrombin. 

Next, 8 patients were given large doses of qumone 
and no differences as found between the marrow and 
peripheral plasma, each showing a similar decrease 
in the pTothrombin time. Thus, during a ° 

rapidly increasing production of prothrombin there 
was no difference between the peripheral and plasma 
marrow. This added support to the contention that 
the bone marrow and the reticuloendothelial system 
are uninvolvcd in the metabolism of 

A third series of studies was made on 7 payents 
who were given significant doses of ‘^‘ooum 4 
hours before the samples of blood 
iongation of the prothrombin time with a dissocia 
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tion of the effect on the peripheral and marrow plas- 
ma was found, the latter showing a relatively greater 
prolongation. It was reasoned that dicoumarin 
serves to hasten the process of destruction of pro- 
thrombin and that this is probably done by the 
reticuloendothelial system. 

Studies on 5 patients receiving simultaneous doses 
of dicoumarin and quinone yielded results similar to 
those in patients receiving dicoumarin alone. It is 
concluded that the effects of quinone and dicoumarin 
are opposite but that they are not directly antago- 
nistic. Dicoumarin probably produces the effect not 
only by the prohibition of the formation of pro- 
thrombin hut also by facilitating its destruction. 
Thus, despite vitamin K therapy the bone marrow 
plasma contained a decreased amount of prothrom- 
bin as compared to peripheral plasma. This was 
probably due to active destruction of the pro- 
thrombin by the reticulocndothelium of the marrow. 
The author arrives at the following conclusions: 
I. Prothrombin is not produced by the reticulo- 
endothelial system and therefore such production is 
not a function of the hepatic parenchyma. 

3. Prothrombin is equally distributed in the ster- 
nal marrow and in the peripheral blood stream. 

3. Vitamin K accelerates the production of pro- 
thrombin, and the excess which results is equally 
distributed in the marrow and the peripheral blood. 

4 > Dicoumarin causes a more pronounced decrease 
in prothrombin of the marrow than in the peripheral 
blood stream. The evidence is suggestive that this 
is due to the destruction of prothrombin, most likely 
by the reticuloendothelial system. 

5. When dicoumarin fs given simultaneously with 
synthetic vitamin K, even if the former is in tela- 
tJvely small amounts and the latter in massive quan- 
tities, the action of the dicoumarin usually pre- 
dominates, Edmund R. Donoohue, M.I). 

Watson, C. J. : Some Newer Concepts of the Natural 
Derivatives of Hemoglobin. Bhed, J. Hemal., 
1946, i: 99, 

The author states that protoporphyrin is the 
underlying porphyrin of the hemoglobin molecule. 
The name simply indicates that protoporphyrin is a 
representative or prototype of the various naturally 
occurring porphyrins insofar as its widespread occur- 
mnee and physiological significance arc concerned. 
1 Jotoporphyrin is the substance which binds the iron 
ol the hemoglobin molecule. This was first established 
by the studies of Kammerer and others. The under- 
l> ing porphyrin of the hemoglobin molecule is hema- 
toporphytin. The latter substance is formed when 
■J®!^®8lobin U treated with concentrated sulfuric 
natu n artificial compound not occurring 

wK been an important question in the past as to 

protoporphyrin is intermediate in the path- 
ay between hernoglobin and the bile pigments. It 
believed, probably because of the care 
ita which faematin is formed in vitro by the treat- 
ent Ol hemoglobin with either acid or alkali, that 


hematin, a ferric complex of protoporphyrin, was the 
first step in the transition to bile pigment. In recent 
years, Hamilton Fairley has shown that hematin is 
bound to some portion of the albumin fraction of the 
plasma protein when it is present in the circulating 

E lasma in pathological states such as, for example, 
lackwater fever, severe liver disease, gas bacillus 
sepsis, and other conditions. The author notes that 
globin has approximately the same molecular weight 
and the same electrophoretic behavior as albumin, 
so that a hematin formed under natural conditions 
and still attached to globin would be expected to be 
associated with the albumin fraction. The term, 
methemalbumin, is used to designate this associa- 
tion. There is no reason to believe, however, that 
hematin or methemalbumin is a normal intermediary 
substance in the transition of hemoglobin to bilirubin. 

In his summary and conclusions, the author states 
that the transition of hemoglobin to bile pigment, at 
least under normal conditions, is believed to occur 
via an intermediate biliverdin-globin-iron (verdo- 
hemoglobin) and not over the stages of hematin and 
protoporphyrin. It is probable that the next step is a 
reduction to bilirubin with a splitting off of iron. 
There is much reason to believe that the globin re- 
mains attached until the bilirubin passes through the 
liver cell, the bilirubin globin exhibiting a delayed or 
indirect van den Bergh reaction and not being ex- 
creted in the urine, and the sodium bilirubinate of 
the bile exhibiting a prompt (I’) van den Bergh 
reaction and being readily excreted in the urine. The 
former type is characteristic of retention, the latter 
of regurgitation jaundice. 

Bilirubin which is attached to its original globin is 
responsible for the delayed or indirect van den Bergh 
reaction, it may be due to the fact that bile is 
weakly alkaline, and it is not unlikely that the 
bilirubin m the bile is the sodium salt. 

The appearance of bilirubin in the urine is be- 
lieved to be related to the concentration in the blood 
of the I’ or prompt bilirubin, rather than that of the 
total bilirubin. It is evident that the threshold may 
be considerably lower at the onset of jaundice, as, 
for example, in hepatitis, than during its de- 
fervescence. This undoubtedly accounts for the ap- 
pearance of bilirubinuria prior to recognizable 
jaundice in certain instances, likewise for its presence 
in the cases of so called "hepatitis without jaundice,” 
In retention jaundice, marked elevation of the total 
serum bilirubin is unassociated with bilirubinuria; in 
these cases the increase of bilirubin is mainly of the 
delayed or indirect reacting type. Further evidence 
is presented of the essential difference between the 
I’ (or prompt) and the T minus I’ (or delayed and 
indirect reacting) bilirubins. This consists of a change 
of the order of reaction at one minute after adding 
the diazonium salt. The normal upper limit of the T 
bilirubin has been shown tobearound o.zmgm.perioo 
C.C. ; figures well below this value are usually obtained. 

Further experience with the erythrocyte proto- 
porphyrin in the anemias has revealed that this 
determination, quite apart from its fundamental 
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interesti is at times of diagnostic value. Thus, in 
several instances a significant elevation of the 
eiylhrocyte protoporphyrin has indicated that the 
initial impression of pernicious anemia was incorrect, 
and has led to the search for other information. 
Conversely, a low normal value in the presence of 
anemia has often correctly indicated or confirmed the 
diagnosis of pernicious anemia. Marked elevations 
have aided in confirming the presence of iron de- 
ficiency and have given, some insight into the degree 
of its severity and chronicity. 

In conclusion the author states that in certain 
cases, high values for the erythrocyte protoporphyrin 
have suggested the possibility ol heavy mclal 
toxicity, the existence of which has been borne out by 
subsequent study. IlERBraT F. Thcsstos, M.D. 

Caporani, L.: Alterations In Normal and Dccapsu- 
lated Kidneys Caused by the Transfusion of 
IleterOgenoua Blood (Le aUerazioni da trasfusionc 
di sangue eterogeneo puro nei reni normali e nel reni 
decapsulati). Arek. ilal. ckir., 1944, 66: 105. 

The author transfused human blood into rabbits 
and studied the resulting changes in decapsuiaied 


kidneys and in corresponding normal organs. In 
animals with intact kidneys he found alterations of 
the renal function in the form of anuria, oliguria, 
hemoglobinuria, cylindruria, and diminished excre- 
tion of urea. 

The anatomopathological examination disclosed a 
degenerative nephropathy. The histological studies 
showed degenerative changes of the tubular epi- 
thelium, dilatation and infiltration of a part of the 
excretory tubuU, and the presence of hyaline and 
granular casts and exfoliated epithelium. The author 
assumes that such changes are caused by a toxic sub- 
stance deriving from the plasma and disintegrated 
morphologic structures of the blood which has been 
transfused. 

The decapsulated kidneys were larger and more 
voluminous than the intact kidneys, and the histo- 
logical examination showed a more pronounced in- 
filtration of the excretory system and more numerous 
hyaline casts as compared^ with the intact kidneys. 
The greater intensity of the lesions is probably 
caused by local changes which take place in the cir- 
culation in the decapsulated kidne>’s. 

Joseph K. Naxai, M.D. 
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OPERATIVE SURGERY AND TECHNIQUE; 

POSTOPERATIVE TREATMENT 

Conway, II., and Coldwater, K. B.: Principles in 

Reparative Plastic Surgery. Surgery, 1946, 19: 

437 - 

Problems in plastic surgery encountered in the 
Philippine campaign between October, 1544 to 
March, 1945 are discussed. 

Transportation problems in vast Pacific distances 
influenced greatly the choice of procedure. Forty- 
nine per cent of the patients were seen in from $ to 8 
days after injury in this campaign, and 36 per cent 
were seen in from -21 to 55 days following injury in 
another campaign. 

The authors discuss 468 secondary closures, 30‘S 
split-skin grafts, 46 small deep grafts, and 28 pri- 
mary procedures involving the transplantation of 
flaps of skin and subcutaneous tissue. The final re- 
constructive surgery, of course, was to be done at a 
later time, the main consideration in this theater 
being one of either having the patient return to duty 
early, or treating him ^o as to minimize the transpor- 
tation hazard while being sent to plastic centers in 
.the United States. 

* Wounds which had been treated with frequent 
change of dressings were in far better condition than 
those which had been treated by the closed method. 
Bacillus proteus, bacillus pyocyaneus, and staphylo- 
coccus were the common contaminants. Strepto- 
cocci were rarely found. In a series of 4,040 battle 
casualties, Clostridium welchii were found in 37 
cases. 

Preoperative treatment consisted of wet dressings 
of a ly^oo aqueous solution of azochloramid. These 
were dianged at four hour intervals after preliminary 
removal of necrotic tissue. Occasional dermatitis re- 
sulting from this was treated with a mild astringent. 
The local application of penicillin was found to be a 
useless extravagance. In fact, penicillin dressings 
were followed by a striking increase in wound exu- 
date and in the growth of gram negative organisms. 
Sulfonamide drugs were not used locally in wounds. 
Systematic administration of sulfadiazine or peni- 
cillin was limited to patients who were febrile or 
toxic, or whose wounds showed streptococci or evi- 
dence of spreading infection. 

In the choice of operative procedure, secondary 
^ure. whenever possible, unquestionably was the 
method of closing war wounds, althoueb un- 
healed wounds over 4 weeks of age were less suitable 
lor closure. Secondary closures were contraindicated 
lu the region of the elbow, the distal third of the 
forearm, and in the hand. Similar closure of wounds 
jn the regions of the groin, knee, distal third of the 
ankle, and foot was not likely to succeed. 

Of the secondary closures, 85.7 per cent of thr 
Wounds healed completely, 7.6 per cent had partial 


separation, and 6.7 per cent had complete failure. 
Pressure dressings were applied, and extremities 
were immobilized and elevated. Failures resulted 
from undue tension, or attempts to obtain cosmetic 
results with suture. Such procedures should never 
be used when the skin and fat at the margins of the 
wound are indurated. 

Split thickness grafts were used in the treatment 
of 306 patients, with 86.6 per cent completely heal- 
ing; 6.g per cent were a partial failure, and 6.5 per 
cent, complete failure. In the vast majority of cases 
free split thickness grafts were used, and open dress- 
ings of fine mesh gauze covered with collodion. 
Saline dressings were applied and changed at four- 
hour intervals. The extremities were generally im- 
mobilized in plaster with a window at the operative 
site. Immobilization was discontinued in from the 
ninth to the twelfth day, and a pressure dressing 
substituted. Where plaster fixation was not feasible, 
skeletal or adhesive traction immobilization was 
found valuable. 

The causes of failure were for the most part due to 
errors in surgical judgment, in the proper selection 
of the optimum time for surgery, and in the tech- 
nique of postoperative care. 

Small deep grafts approximately 0.7 cm. In di- 
ameter, closely placed, were thought very valuable 
in the covering of certain lesions in the groin, popli- 
teal area, antecubital fossa, and over certain bony 
prominences. Pedicle flaps and temporary split 
grafts could be used only infrequently m the treat- 
ment of wounded soldiers at the time the authors had 
them under their care. Loins T. Byaies, M.D. 

Greeley, P. W. : The Plastic Correction of Super- 
ficial Vascular and Pigmented Nevi. Surgery, 
1946, 19: 467. 

The author discusses the correction of vascular 
nevi, which he divides into the capillary and cavern- 
ous types. Each type may be found anywhere and 
may be of any size. The etiology is unknown. The 
treatment formerly consisted of carbon dioxide snow, 
radium, or x-ray, which even now functions well in 
simple lesions; but in the more complicated group 
excision should be carried out with closure of the de- 
fect, or the application of a properly selected skin 
graft. In some cases in which the defect is very 
large and closure is elected, this may be done in 
multiple stages. 

The cavernous type of nevi occasionally progresses 
with age so that early treatment is the procedure of 
choice. Rupture and hemorrhage can result from 
neglect, as can chronic infection. These angiomas 
arc best treated by surgical excision but oftentimes 
such treatment should be preceded by the injection 
of sclerosing fluids, partial ligation, or exposure to 
x-ray or radium, the thought being that the danger 
of hemorrhage can be minimized because of the 
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fibrosis which ill result. As in the case ol caplHaO' 
nevi, these defects can be dosed either by primar>' 
suture or by the application of skin grafts, or adja- 
cent skin flaps. 

Pigmented ned arc brownish colored lesions s-arj'- 
ing in shade from ca(4 au lait to deeper brown c^cs. 
The darker shades of nevi are more likely to take on 
malignant changes, whereas the large brownish 
growths, contrary to popular belief, seem to become 
malignant verj’ tardy. The etiology has not been 
solved. 

For the sake of safety, cipediency, and the best 
cosmetic results, pigmented nevi should be excis^, 
the deep brown colored rrevi being excised widely and 
the adjacent skin edges closeil. The larger tumors 
may be removed by e.Tcision and closure either in 
single or multiple stages, or by the use of a properly 
selected skin graft. 

The author presents i? cases which illustrate the 
various points mentioned in his article. 

Loms T Dvabs, M 1). 

Shaw, D. T., and Payne, R. L., Jr.: Repair of Sur- 
face Defects of the Upper Extremity. Ann. Surg-, 
19461 1435 70s. 

The selection of the proper t)!!® of replacement for 
surface detects of the upper eeltemity is depemlent 
upon the amount and degree of tissue loss. Hence a 
procedure may be as simple as a scar excision or as 
extensive as a fiedicle graft. Scarexdsion and the 
removal of foreign bodies, nonvital bone, and ir- 
reparably damaged tendon should be done at the 
time of replacement. Elevation of the extremity 
and mild pressure dressings are recommended for 
the prevention of edema and fibrosis. The hand and 
arm are splinted in the position of function. If 
damaged and denervated muscles are involved, a 
neutral position is maintained to prevent contrac- 
ture. An open wound should be eliminated whenever 
possible even if it requires a thin split graft as a 
temporary dressing. Graft margins should be placed 
in coniormity vrith Langer's lines 

The ideal method In the repair of surface defects 
is excision of scar tissue and closure by mobilization 
of the skin and subcutaneous tissues. This can be 
done in large defects of the arm and forearm by ex- 
tensive undermining of the skin and splitting of the 
superficial fascia. Skin may be closed under tension 
provided the sutures are buried under the dermal 
layer. Cuticular sutures when used to close a wound 
under tension cut the skin and cause local necrosis 
and infection. Skin when closed under tension will 
relax readily and become mobile. The buried sutures 
may be either interrupted, inverted subculkular, or 
continuous subcuticular with the stretch perpendic- 
ular to Langer’s lines. 

Pedicled grafts, flap and tube types, provide both 
skin and subcutaneous tissues for surface defects. 
They are also used to provide a vascular cover over 
tendons, bones, and joints. Pedicled grafts should be 
attached to surrounding tissue of normal vascularity- 
Rarely, a pedicled graft may be used primarily for 


its subcutaneous tissue. The most suitable site for 
Ii^iclcd grafts providing both thick and thin skin, 
with or without hair, may be obtained from the 
lower thorax and abdomen. Direct abdominal flaps 
offer a quick method of replacing lost tissue. Either 
the donor area or the base of the flap may be left to 
granulate in until the lime of division. Two flaps 
delayed or direct, may be applied simultaneously to 
two areas The vertically cut flaps give the best 
lesults because the superficial abdominal blood ves- 
sels have a vertical pattern. A double pedicled 
tube graft is not suitable for the forearm and hand 
except when there is limited pronation and supina- 
tion in the forearm and lack of motion in the elbow. 
One stage single pedicled tubes are based infcriorly 
to include the superficial circumflex iliac or epigastric 
vein. The latter arc especially adaptable for repair 
of defects of the hand and wrist, Under favorable 
circumstances when replacement is done, nerves may 
be sutured, areolar tissue wrapped about tendons, 
and capsulotomy or arthroplasty may be done. The 
loss of a side of a finger tip can be corrected by 
shortening the nail and distal phalanx, and rotation 
of a flap. U’hen a finger must be amputated its skin 
may be made available forpalmarordorsum defects 
by longitudinal splitting of the skin. Z-plasties are 
recommended for the band type of contracture, the 
repair of finger webs, longitudinal scars of the fingers 
or palm, and contracted graft margins. Thick split 
grafts and full thickness grafts give less contractulc 
than thin split grafts or small deep grafts. Thin 
luIl-thicLness grafts are available from the lower 
abdomen, the medial surface of the arm, and the 
anterior medial thigh. 

DesiAUi.v G. P. SuAmorr, M.D. 


ANTISEPTIC SimOERY; TREATMENT OF 
WOUNDS AND INFECTIONS 
Kreyberg, L-: Tissue Damage Due to Cold. Zonert, 
Lond., 1946, 1: 338. 

This article represents an attempt to summatire 
and discuss some of the effects of exposure to low 
temperature, with special reference to the devewp- 
ment of necrosis In frostbite and trench fool. The 
initial reactions to cold are a purely ph>-siolog^I 
adjustment, and it is not until exposure to cold has 
lasted for a considerable time that the reactions of 
the tissues become pathological. Three types ot 
pathological reactions are described: (i) those 
after a short exposure to moderate cold; ( 3 ) tnose^ 
following freezing to ice and return to normal tem- 
perature; and (3) those after prolonged exposure to 
tnodetate cold not inwlving freezing to ice (trenen 

with short exposure to moderate cold, nothing 
beyond the initial physiological reaction « seen 
during the exposure. No reaction beyond 
pain during the exposure indicates 
Exposure for several hours to very cold « for 
miSutes or hours to cold water, may he 

foUowtng reaction after the return of the exposed 
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part to normal surroundings: the exposed part is 
flushed red with slight pulsation and, for a brief 
period, raised temperature; the skin is thicker and 
slightly edematous, and sometimes there is itching, 
burning, or moderate pain. The clinical picture cor- 
responds exactly with that of moderate sunburn or 
scald. This is what clinicians call first-degfcc frost- 
bite. Slight pigmentation may be the cnd-rcsull. 
If the exposure has been longer or to a lower temper- 
ature, there may be blister formation and a gener- 
ally more severe reaction. This is clinically known 
as second-degree frostbite, and, likewise, is very 
similar to sun and heat reactions. It must be em- 
phasized that light and heat may add to the effect 
of exposure to cold. 

With freezing of the tissues to ice, the ice crj^stals 
form on the surface and in the skin. On return to 
normal environmental temperature, thawing sets in; 
the whiteness of the frozen skin disappears an<l is 
closely followed by a rich red color. In a few minutes 
a well marked edema can be observed, if the thaw- 
ing takes place in a heated room. Edema develops 
much more slowly if thawing is done gently out of 
doors or in a cold room. The prominent features of 
the tisscs after thawing are hyperemia and edema, 
which may be severe and accompanied by wheals and 
blisters, raised temperature, and necrosis. There is 
a pronounced increase in permcaliility of the walls of 
the minute vessels. The scries of events that char- 
acterizes the intravascular reaction is: cohesion of 
the blood cells, in the period of development of stasis; 
intravascular blood cell necrosis, in the next phase; 
and intravascular hyaline mass formation, as the end 
result of degeneration of the blood cells. This reaction 
18 quite different from the secondary true thromlmsis 
that may develop at a later stage in or around the 
tissues undergoing necrosis. The questions arise as to 
ho^Y much of the necrosis is caused by direct action 
of the cold, and how much is caused secondarily 
as a result of the vascular stasis. The author cites 
evidence indicating that freezing of tissues to icc Is 
not necessarily a deadly process tike heat coagulation. 
It has been shown experimentally that the ne- 
crosis^ follows a vascular deficiency caused by a 
blocking of the blood vessels by red cells. 

During prolonged cooling two forms of damage 
proceed pari passu: (i) that due to cooling, and 
U) that due to lack of oxygen. One of the first symp- 
toms of prolonged cooling is an increased transu- 
dation, with the formation of edema. The edema is 
augmented when the subject is standing or immo- 
bilized (increased hydrostatic pressure), when the 
constricted (venous congestion), or when the 
physical condition is poor (hunger, reduced protein 
and reduced colloid pressure, cardiac or vascular 
^ circle is soon established, 

witn increasing local tissue damage and increased 
permeability of the minute vessels. The cold pre- 
^ too rapid development, partly by slowing 
^ . ^‘^tivities and partly by the prolonged 

the arteries and arterioles. Ac- 
dingly, the foot presented at admission is 


whitish, bluish, and edematous, with little or no 
pulsation in the larger arteries. The local edema 
and the spasm of the arteries arc dominant clinical 
features. The minute vessels may again show mainly 
dilatation (blue) partly obscured by the severe 
edema. When the patient is brought under treat- 
ment in a room with a higher temperature, the first 
clinical reaction is rc-establishmcnl of the arterial 
blood flo\v. The spasm goes, the heat returns, and 
the skin becomes more or less deep red. The reac- 
tion is probably twofold: a reactive hyperemia in 
its specific sense, and an inflammatory hyperemia 
caused by tissue damage. Unless the case is of 
long standing, the tissues in the foot are not dead 
when the patient is brought under treatment. In 
trench foot it is still more evident than after freez- 
ing to ice that the necrosis of tissues takes consid- 
erable time and is not inevitable, and that incorrect 
treatment may encourage necrosis. 

The practical application of these views for the 
treatment of injuries due to cold is to place frost- 
bite, freezing, trench foot, and allied conditions on 
the same basis. The return to normal temperature 
and normal circulation involves the danger of the 
development of stasis. Medical assistance is of most 
importance when the tissue is in the stage of pre- 
stasis. The principles of such treatment have been 
established empirically: 

I. Avoid rapid heating and avoid rubbing. 

z. Place the limb in an elevated position and ob- 
serve the v*ascular reaction. If the vascular response 
is rapid and fulminating, with raised temperature 
of the skin, the limb should be moderately cooled 
but not returned to an injurious low temperature 
with icc packs or similar treatment. 

3. Keep the skin aired and dry to avoid macer- 
ation of the epidermis. John L. Lindootst. M.D. 

Bourdillon, R. 0., ond Colebrook, L.: Air Hygiene in 
Dressing Rooms for Bums or Major Wounds. 
Lancet, Lond., 1946, i: 561, 597. 

The bacterial content of the air in the dressing 
room of a burns unit has been studied with especial 
reference to the danger of transmitting airborne in- 
fection from one patient to the next. 

To reduce this danger a forced ventilation plant 
was installed; this gave highly filtered air at about 10 
changes per hour, which later was raised to 20 changes 
per hour. 

.\ very low incidence of added infections among 
the burned patients was maintained during 6 months 
of this study, and analysis suggests that infection by 
streptococci was not transmitted in any instance in 
the course of dressing. It is not claimed that this was 
entirely due to the special provision made for dressing 
patients in clean air, but it is considered probable 
that this played an important part. 

This result, coupled with extensive studies on the 
rate of disappearance of air borne organisms from the 
room, leads the authors to conclude that a supply of 
fairly clean air equal to 10 changes per hour is ade- 
quate for reasonable safety, provided that an inter- 
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fibrosis which will result. .\s in the case of capillary 
nevi, these defects can be closcti either by primaiy 
suture or by the application ol skin Rrafts, or adja- 
cent skin flaps. 

Pigmentefl nevi are brownish colored lesions \'afy- 
ing in shade from caf€ au lait to deeper brown colors. 
The darker shades of nevi arc more likely to take on 
malignant changes, whereas the large brownish 
gro>yths, contrary to popular belief, seem to become 
malignant veT>- rarely. The etiology has not b«n 
solved. 

For the sake of safety, eipcdicncy, and the best 
cosmetic results, pigmented nevi should be cicisc<l, 
the deep brown colored nevi being excised widely and 
the adjacent skin edges closed. The larger tumors 
may be removed by excision and closure either in 
single or multiple stages, or by the use of a properly 
selected skin graft. 

The author presents 17 cases which illustrate the 
various points mentioned in his article. 

Lons T. BvAas, M l>. 

Shaw, D. T., and Payne. R. L., Jr.: Repair of Sur- 
face Defects of the Upper Extremity. Ann. Suri , 
1946, taj: 705. 

The selection of the proper type of replacement for 
surface defects of the upper e.sttcmily is dependent 
upon the amount and degree of tissue loss Hence a 
procedure may be as simple as a scar excision or as 
extensive as a iodide craft. Scar excision and the 
removal of foreign bodies, nonvital bone, and ir- 
reparably damaged tendon should be done at the 
time of replacement Elevation of the extremity 
and mild pressure dressings are recommended for 
the prevention of edema and fibrosis. The hand and 
arm are splinted in the position of function. II 
damaged and denervated muscles are involved, a 
neutral position is maintained to prevent contrac- 
ture. An open wound should be eliminated whenever 
possible even if it requires a thin split graft as a 
temporary dressing. Graft margins should be placed 
in conformity with Langer’s lines. 

The ideal method in the repair of surface defects 
is excision of scar tissue and closure by mobilization 
of the skin and subcutaneous tissues. This can be 
done in large defects of the aim and foieaim by ex- 
tensive undermining of the skin and splitting of the 
superficial fascia. Skin may be closed under tension 
provided the sutures ate buried under the deimal 
layer. Cuticular sutures when used to close a w'ound 
under tension cut the skin and cause local necrosis 
and infection. Skin when closed under tension will 
relax readily and become mobile. The buried sutures 
may be either interrupted, inverted subcuticular, or 
continuous subcuticular with the stretch perpendic- 
ular to Langer’s lines. 

Pedicled grafts, flap and tube types, provide both 
skin and subcutaneous tissues for surface defects. 
They ate also used to provide a vascular cover over 
tendons, bones, and joints. Pedicled grafts should be 
attached to surrounding tissue of normal vascularity. 
Rarely, a pedicled graft may be used primarily for 


its subcutaneous tissue. The most suitable site for 
pcdicicd grafts providing both thick and thin skin, 
with or mthout hair, may be obtained from the 
tower thorax and abdomen. Direct abdominal flaps 
offer a quick method of replacing lost tissue. Either 
the donor area or the base of tbe flap may be left to 
granulate in until the time of division. Two flaps, 
delayed or direct, may be applied simultaneously to 
two areas. The s-ertically cut flaps give the best 
results because the superficial abdominal blood ves- 
sels have a vertical pattern. A double pedicled 
tube graft is not suitable for the forearm and hand 
except when there is limited pronation and supina- 
tion in the forearm and lack of molvon in the elbow. 
One stage single pedicled tubes are based inferiorlv 
to include the sui^rficial circumflex iliac or epigastric 
vein. The latter arc especially adaptable for repair 
of defects of the hand and wrist. Under favorable 
circumstances when replacement is done, nerves may 
be sutured, areolar tissue wrapped about tendons, 
and capsulotomy or arthroplasty may be done. The 
loss of a side of a finger tin can be corrected by 
shortening the nail and distal phalanx, and rotation 
of a flap When a finger must be amputated its skin 
may be made available for palmar or dorsum defects 
by longitudinal splitting 01 the skin. Z-plasties are 
recommended for the band type of contracture, tbe 
repair of finger webs, longitudinal scars of the fingen 
or palm, and contracted graft margins. Thick split 
grafts and full thickness grafts give less contractule 
than thin split grafts or small deep grafts. Thin 
full-thickness grafts arc available from tbe lower 
abdomen, the medial surface of the arm, and the 
anterior medial thigh. 

Bex/sujv C. P. SuAWaorr, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 
Kreyberfi, L.: Tissue Damage Due to Cold. Lancet, 
Lond., 1946, x: 338. 

Thb article represents an attempt to summarize 
and discuss some of the effects of exposure to low 
temperature, with special reference to the develop- 
ment of necrosis in frostbite and trench foot. The 
initial teatlions to cold ate a purely ph>'SioIogicaJ 
adjustment, and it is not until exposure to cold has 
lasted for a considerable time that the reactions of 
the tissues become pathological. ..Tb'^®® 
pathological reactions are described; Ci| tnose 

after a short exposure to moderate cold; (j) tno ^ 

following freezing to ice and tetura to nocmal tem- 
perature; and (3) those after prolonged 
moderate cold not insmiving freezing to ice (tr 

'°wilh short oiposurt 10 moderats wid, noltoe 

boyond the millsl physiolosral 

dirtins the etposute. No 

paio dutinE the exposure indicates rts 

Exposure for several hours to very cold , 

rrdimtes or hours to cold stater, may g 

folloariog reaction after the return of the eiposeo 
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part to r^ormal surroundings: the exposed part is 
flushed red with slight pulsation and, for a brief 
period, raised temperature; the skin is thicker and 
slightly edematous, and sometimes there is itching, 
burning, or moderate pain. The clinical picture cor- 
responds exactly with that of moderate sunburn or 
scald. This is what clinicians call first-degfee frost- 
bite. Slight pigmentation may be the end-result. 
If the exposure has been longer or to a lower temper- 
ature, there may be blister formation and a gener- 
ally more severe reaction. This is clinically known 
as second-degree frostbite, and, likewise, is ver^’ 
similar to sun and heat reactions. It must be em- 
phasized that light and heat may add to the effect 
of exposure to cold. 

Wth freezing of the tissues to ice, the ice crystals 
form on the surface and in the skin. On return to 
normal cn%nronmcntal temperature, thawing sets in; 
the whiteness of the frozen skin disappears and is 
closely followed by a rich red color. In a few minutes 
a well marked edema can be obsciwed, if the thaw- 
ing takes place in a heated room. Edema develops 
much more slowly if thawing is done gently out of 
doors or in a cold room. The prominent features of 
thc^ lis«es after thawing arc hyperemia and edema, 
which may be severe and accompanied by wheahand 
blisters, raised temperature, and necrosis. There is 
a pronounced increase in permeability of the walls of 
the minute vessels. The scries of events that char- 
acterizes the Intravascular reaction is: cohesion of 
the blood cells, in the period of development of stasis; 
intravascular blood cell necrosis, in the next phase; 
and Intravascular h)*aline mass formation, as the end 
Jesuit of degeneration of the blootl cells. This reaction 
IS fiuile different from the secondarj* true thromliosis 
tbt may develop at a later stage in or around the 
tissues undergoing necrosis. The questions arise as to 
how much of the necrosis is caused by direct action 
of the cold, and how much is caused secondarily 
a» a result of (he vascular stasis. The author cites 
evidence indicating tli.it freezing of tissues to ice is 
not nects'.arily a dcatily process like heal coagulation. 
It ha^ f,een shown experimentally that the ne- 
ewis^ fol!ov\-s a vascular ileficicncy caused by a 
blocking of the bloo<l vessels by red cells. 

During prolongal cooling two forms of damage 
proceed pari patsu: (i) that <luc to cooling, an<l 
(i) that due to back of oxygen. One of the first symp- 
toms ol prolonged cooling is an increased transu- 
dation, with the formation of edema. The edema is 
“ugmenied when the subject is standing or immo- 
tili^l (incrr.nscrl hydrostatic pressure), when the 
njnh IS con<trictc<i (venous congestion), or svhen the 
condition is poor (hunger, reduced protein 
*na reduced colloid pressure, cardiac or \-ascular 
‘ A_ vicious circle is soon established. 

Increasing local tissue damage and incrcascsl 
I'ermeability of the minute vessels. The cold pre- 
rapid development, partly by slowing 
r ^ . ^ctb-itics and partly by the prolongcsl 

of the arteries and arterioles. .\c- 

’ “niily, ^be foot prcscntetl at admission is 


whitish, bluish, and edematous, with little or no 
pulsation in the larger arteries. The local edema 
and the spasm of the arteries arc dominant clinical 
features. The minute vessels may again show mainly 
dilatation (blue) partly obscured by the severe 
edema. When the patient is brought under treat- 
ment in a room with a higher temperature, the first 
clinical reaction is rc-establishmenl of the arterial 
blood flow. The spasm goes, the heat returns, and 
the skin becomes more or less deep red. The reac- 
tion is probably twofold: a reactive hyperemia in 
its specific sense, and an inflammatory h^Tieremia 
caused by tissue damage. Unless the case is of 
long standing, the tissues in the foot arc not dead 
when the patient is brought under treatment. In 
trench foot U is still more evident than after freez- 
ing to ice that the necrosis of tissues takes consid- 
erable lime and is not inevitable, and that incorrect 
treatment may encourage necrosis. 

The practical application of these views for the 
treatment of injuries due to cold is to place frost- 
bite, freezing, trench foot, and allied conditions on 
the same basis. The return to normal temperature 
and normal circulation involves the danger of the 
development of stasis. Medical a<(si 5 t 3 ncc is of most 
importance when the tissue is in the stage of pre- 
stasis. *016 principles of such treatment have been 
established empirically: 

1. Avoid rapid healing and avoid rubbing, 

2. Place the limb in an elevated position and ob- 
serve the v-ascular reaction. If the vascular response 
is rapid and fulminating, with raised temperature 
of the skin, the limb should be moderately cooled 
but not returned to an injurious low temperature 
with ice packs or similar treatment. 

3- Keep the skin aired and dry to avoid macer- 
ation of the epidermis. Jorm I.. LtvoQcisr, M.D. 

nourdlllon, R. D.,nnd Colcbrook, L.: Air Hygiene in 
Dressing Rooms for Bums or .Major \Vounds. 
Lancrt, bond., 1946, i: 561, 597. 

The bacterial content of the air in the dressing 
room of a burn'i unit has been studied with c«pccial 
reference to the danger of transmitting airborne in- 
fection from one patient to the next. 

To rcrlucc this danger a forced ventilation plant 
was Installed; this gave highly filtered air at alioul to 
changes per hour, which later was raised to 30 changes 
per hour. 

.\ very low incidence of adilcd infections among 
the burned patients was maintained during 6 months 
of this study, and analysis suggests that infection by 
streptococci was not transmitted in any instance in 
the Course of ilrcssjng. It is not claimed that this was 
entirely due to tlic special provision made fortlressing 
patients in dean air, but it is considered probalflc 
that this played an Important p.Trt. 

This result, coupler! with extensive studies on the 
rale of disapjK’arancc of air borne organisms from the 
room, leads the authors to conclude that a supply of 
fairly dean air cqu.a! to 10 changes per hour is ade- 
quate for reasonable safety, pnivided that an inter- 
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val of at least 5 minutes is enforced between the exit 
of one patient and the entry of the next, and that 
unoiled blankets are not exposed in the dressing 
room. However, an ’air supply of from so to 30 
changes per hour is considered preferable, when 
practicable. 

Standards of air hygiene are proposed as being 
practicable and desirable for theaters and dressing 
rooms. It is suggested that hospitals should satisfy 
themselves about the purity of the air in their oper- 
ating theaters and dressing stations just as they do 
of their water and milk supplies. 

A new technique of sampling air for bacteria is 
described; this ^renits accurate determination of 
the moments at which clouds of bacteria are liber- 
ated. It has shown that large numbers of air ^rne 
bacteria are often liberated when dry bandages and 
wool are removed from a patient. These clouds some- 
times contain many patnogens. Large clouds may 
also be liberated by the movement of pajamas or 
other bed clothes that have been used. 

Data are given which confirm the view that un- 
oiled blankets should not be allowed in any surgical 
dressing room or theater. Joseph Gaster, M D. 

Rountree, P. M., and Armytaite, J. E.i ItospUat 
Dlankcts as fl Source of Infection. SfeJ. J. 
Auttralia, 1946, i: jej. 

The authors’ study of the flora of hospital svatds 
was prompted by the findings in other countries, 
the high incidence of streptococcal infections in 
.\ustratia, and the occasional occurrence of hemo- 
lytic streptococcal infections in surgical wounds. 

In a preliminary survey during the winter of 1944, 
hemolytic streptococci were found in 8S of 1 sj dust 
samples cultured from scs'eral surgical and ear, nose, 
and throat wards. The majority of the streptococci 
were in the Lancefield’s A group, Hemolytic 
streptococci were grown from 35 of 72 throat cultures 
taken from patients and personnel. A considerable 
number of persons examined carried group A 
streptococci without symptoms. A composite dust 
sample of ward sweepings yielded 250,000 hemolytic 
streptococci per gram and large numbers of coagu- 
lasc positive staphylococci. 

The present survey carried out during the winter 
of 1945 investigated the bacterial flora of bed 
clothes and correlated these findings with the pres- 
ence or absence of hemolytic streptococci in the 
wounds or upper respiratory passages of the patients. 
It also included the examination of dust and air 
samples from the surgical ward. 

The apparatus used to sample the aii and blankets 
was a flow meter similar to that used by Lemon. 
The apparatus is fully described and its use ex- 
plained. 

In the ear, nose, and throat ward, 3 of 8 throat 
swabs yielded hemolytic streptococci, and these 
organisms were found in a nasal swabs. Seven of 
the 37 throat, but none of the nasal swabs takra 
from the surgical ward were positive for hemolytic 
streptococci. 


Ten of the 34 wounds examined ivere considered 
to be infected at or after the operation. The organ- 
isms in 10 cases were the staphylococcus aurcas, and 
in a the hemolytic streptococci. 

Of the 47 blankets examined, 31 yielded hemolytic 
streptococci. Cultures of 19 of 24 blankets from 
the male surgical ward and only 3 of 13 from the 
female ward revealed hemolytic streptococci. The 
organisms sucked from the blankets varied from 
14,400 to 7,344,000 per cubic foot of air. The lowest 
counts were obtained in new unwashed blankets 

Nine of 16 samples of floor dust and fluff from the 
surgical ward yielded hemolytic streptococci with a 
high incidence of group A strains, rorty-foui 
colonies of streptococci were isolated from the male 
side of the ward as compared to only i from the 
female side. The dust from the floor of the surgical 
dressing room yielded profuse growths of hemolytic 
streptococci. 

Aw samples taken before, during, and after beil 
making showed a rise in bacterial content of the air 
during bc<l making. However, no hemolytic strepto- 
cocci were isolated, probably ^cause samples were 
collected from areas near beds from which no 
streptococci were recovered cither from the blankets 
or the occupants. In the previous winter hemolytic 
streptococci were grown on 9 of io*pIatcs exposed 
during bed inaLing. 

This sursey showed the presenec of censidetahlc 
numbers of hemolytic streptococci in the dust 
samples of surgical and ear, nose, and throat wards 
It also established the fact that dangerous wound 
pathogens— notably hemolytic streptococci— were 
present in the blankets. In 5 cases with wounds wn- 
taminated by hemolytic streptococci, the numbec'> 
of streptococci isolated from the blankets were con- 
siderably higher than those from other blankets. 

With 1 exception, the blankets of the 10 patients 
with hemolytic streptococci on their throat cultures, 
yielded hemolytic streptococci. 

There was a high incidence of wound infection- 
many cases with staphylococci. The authors 5ugge>t 
further investigation with phage typing of tne 
staphylococci. . ,11. 

The problem of air-borne infection must be dealt 
with by using aseptic techniques in dressing surgical 

wounds and oiling floors to lay the dust. 

Blanket laundering is adequate for stcriiization 
but the frequency of washing is insufficient. 

The oil’ing of blankets reduces the number ol in- 
fected dust particles in the air, but there is 
evidence that it prevents possible direct mice 
from blanket to wound. Further , , , 

the measures necessary to overcome this P 
are requited. Robert R. Bioelow, M.P. 

Rountree. P. M.z The Treatment of Hospital Blan- 

mide). 1946. f- 539 - 

The author reports the results of 
study of the bactericidal effect of a chemic g 



SURGICAL TECHNIQUE 


399 


cetyl pyridinium bromide, "fixanol C”, on a group 
of pathogenic organisms found on hospital blankets. 

Previous studies by the author in 1946 showed 
that hospital blankets carried a heavy load of micro- 
organisms, and that blankets should be regarded as 
dangerous sources of bacteria causing wound infec- 
tions. 

The bacteriostatic and bactericidal action of fix- 
anol in oil-water emulsions sprayed onto fluff, and 
the bactericidal power of fixanol in oiMvater emul- 
sions used to impregnate blankets, were determined. 

Ten species of gram-positive organisms, including 
a number of different strains of hemolytic strepto- 
cocci, pneumococci, and staphylococci, were exam- 
ined. With the exception of one strain of Bacillus 
subtilis, one strain of Clostridium histolyticum, and 
one strain of Corynebacterium diphtheriae, the 
concentration of fixanol inhibiting growth was either 
I in 200,000 or I in 400,000, 28 strains in all being 
tested. The culture of Clostridium histolyticum used 
was inhibited by a r in 100,000 dilution and the 
strain of Bacillus subtilis by a i in 10,000 dilution. 
The strain of Corynebacterium diphtheriae was in- 
hibited by a dilution of i in 32,000. The results in- 
dicate that fixanol {lossesses a high degree of bacteri- 
ostatic activity against gram-positive organisms. 

A low order of activity was shown against the 12 
species of gram-negative organisms tested— dilutions 
ranging from i in 1,000 to i in 10,000 being the 
highest concentration which inhibited growth. There 
were two exceptions to this— Shigella paradysen* 
teriae Flexner, two strains of which were inhibited 
by a concentration of i to 100,000, and Neisseria 
gonorrhaeae, three freshly isolated strains of which 
were inhibited by a concentration of i to 100,000. 

Fixanol in vitro in a concentration of 1 in 5,000 
showed bactericidal activity against various strains 
of hemolytic streptococci. Staphylococcus aureus, 
Proteus vulgaris, and Jlycobacterium phlei. 

Fixanol C, the active principle of which is cetyl 
pyridinium bromide, is an active bactericide against 
a large number of gram-positive and gram-negative 
organisms found on hospital blankets. Fixanol C, 
when incorporated in an oil-water emulsion and 
sprayed onto hemolytic streptococci dried on sterile 
pu 5 , rapidly kills these bacteria. Fixanol C, when 
unpregnated into blankets in a concentration of i to 
ow, imparts an efficient bactericidal action to 
blankets so treated. Blankets treated with fixanol 
U and oil retain their bactericidal power for periods 
of at least 3 months. 

, “ is realized that cross infection in hospital wards 
on many factors, and it is not suggested 
antiseptic, treatment of blankets 
■ wui eUmmate it. However, it is considered that such 
treatment should substantially reduce the load of 
^dded to the air during bed-making, and 
^Iso reduce the chances that wound infection 
uid be transmitted from infected blankets to 
patients. 

fixanol to impregnate oiled blankets 
concentration of i to 800 should prove to be of 


value in the control of cross infection in hospital 
wards, in the nursing of both surgical patients and 
patients with infectious diseases. Blankets treated 
in this manner have only a slightly oily texture and 
no perceptible odor. John II. Mohardt, M.D. 

Stammers, F.A.R., MacLennan, J. D., Macfarlane, 
M., Hartley, Sir P., and Evans, D. G.: Discussion 
on the Toxemia of Gas Gangrene. Proc. R. Soc. 
M., Lend., 1946, 39: 291. 

Gas gangrene is discussed in detail, and the exper- 
ience of British surgeons with it is reported in this 
article. Although almost nothing was known of the 
disease before 1914, much accurate knowledge was 
accumulated during and after World War I. 

Gas gangrene is an infection of devitalized muscle 
by gas-forming organisms, though fascia, blood dot, 
and brain are susceptible. The mere presence of 
dostridia in a wound is not suflidcnt. Defective 
blood supply, damaged muscle, and dostridia are the 
essential factors, and major muscle wounds such as 
those of the buttocks, thigh, calf, and scapuloaxillary 
regions are especially liable to gas infections. , 

Missiles, such as jagged pieces of shell, mine and 
mortar, cause more disruption of tissue than do 
bullets, and indriven pieces of dirty clothing or equip- 
ment are espedalJy damaging. Anything affecting 
the blood supply, directly or indirectly, encourages 
the disease. Injury to blood vessels, tourniquets, 
tight bandaging, incorrectly applied splints, and 
ambulance journeys over rough roads all embarrass 
the blood supply, but the general lowering of the 
blood pressure resulting from hemorrhage, shock, 
dehydration, exposure to wet and cold, further con- 
tributes to the liability of gas gangrene.^ 

Of special significance is the observation from all 
fronts that something is absorbed from damaged 
muscle that leads to a prolonged lowering of blood 
pressure, which later will encourage gas gangrene if 
dostridia be present. There is a dose resemblance 
between the case of gas gangrene toxemia and the 
case of absorption of the products of lacerated mus- 
cle. A report by MacFarlane and MacLennan (Jan- 
uary, 1945) suggests that part of the syndrome of gas 
gangrene toxemia was due to the absorption of the 
products of breakdown of muscle resulting from 
dostridial infection of it. 

Time is an important factor. It has been shown 
repeatedly that infection in wounds remains rela- 
tively superficial for the first 8 to 12 hours, but that 
after this time the deeper tissues become involved. 
Delay in applying surgical treatment until after this 
optimum interval encourages sepsis and the risk of 
gas gangrene. 

From the surgical point of view, cases may be di- 
vided into the established case (as, for instance, in 
men who could not be rescued for many hours), an 
unexpected finding at operation, or a complication 
developing after the first operation— a very rare 
event. Patients whose collection had been delayed 
were admitted prostrated, with cold, blue, clammy 
extremities, running pulse, the wounded part being 
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painlul, swollen, livid, or mottled, and becoming 
plum-colored from hemolysis. Gas might or might 
not be present; it could often be detected with vary- 
ing pressure of the stethoscope, earlier or more read- 
ily than with the fingers. If muscle was exposed it 
was dry and dull, and discharges were no more than 
a foul smelling thin fluid. Sometimes Jaundice de- 
veloped. In the case discovered unexpectedly at 
operation, one or more affected muscles of a group, 
or part only of one muscle belly, with clear demarca- 
tion between normal and abnormal, arc discovered 
during exploration of the wound. The affected mus- 
cles may be salmon pink or red, and only in extreme 
cases black and diffluent, and in any case they do 
not contract or bleed when cut. The surrounding 
tissues may be normal or distended with yellow 
edema, and fine gas bubbles may be seen in ^th 
muscle and intermuscular septa. In the case devel- 
oping after operation, the onset is sudden. There is 
local pain, malaise, rising temperature and pulse, 
and sometimes vomiting, but the outstanding and 
most characteristic feature is the toxemia. From a 
relatively normal individual, the patient will within 
a few hours become anxious, euphoric, or wildly ex- 
cited, and the pulse rapidly deteriorates. Such a 
patient is near the end, and he may reach for a drink 
and die in the act. In the earlier days of the war, 
much importance was attached to the development 
of pain, but during the last la months in Italy, many 
surgeons remarked on the absence of pain, probably 
the consequence of better and earlier surgery, aided 
by f)cnidllin therapy in the control of secorxlary in- 
fection. 

Less than jo per cent of patients develop gas. In 
the past, unnecessary amputations have been per- 
formed because of the presence of emphysema lo- 
cally in the absence of the clinical picture. Muscle 
fibers, cut suddenly by a sharp fragment of metal, 
spring apart and, like the piston of a syringe, may 
aspirate air through the skin wound into the gap. 
The air disseminates rapidly and may be diagnosed 
as gas. The absence of evidence of toxemia should 
obviate this error. 

The essentials of treatment are early, adequate 
surgery, blood, blood plasma, intravenous fluids, 
antitoxin, penicOlin, and adequate immobilization 
and protection of the wound against secondary in- 
fection. 

The treatment of gas gangrene is primarily pre- 
ventive and the disease can be almost eliminated by 
proper medical organization. Every surgical case 
should receive treatment within a to 6 hours of 
wounding, and all the remainder within xa hours. 
At the earliest possible moment all major wounds 
were given sufficient antitoxin to contain 8,000 units 
of anticlostridial welchii. All major muscle wounds 
—calf, thigh, buttock, and scapuIoaxiUary region— 
were regarded as top priority cases, but even small 
muscle wounds were treated by careful excision too. 
Wounds were dressed and carefully splinted at the 
earliest moment practicable. Because of the effect 
on blood pressure of massive injury to muscles of 


over 3 hours standing, too much time was not spent 
on resuscitation; surgical intervention was consid- 
ered the essential procedure. 

^ Adequate incisions are needed for careful explora- 
tion of the wound. All foreign material must be 
sought for and removed, the wound carefully irri- 
gate mth saline solution, and all affected musdc 
excised. The complete muscle belly is excised from 
origin to insertion when practicable, though in large 
muscles like the adductor magnus it may be neces- 
sary to remove only a part of it. All discolored 
muscle, and muscle that docs not bleed or contract 
when cut, should be removed. Deep fasciae are in- 
cised transversely and longitudinally for decom- 
pression and drainage. The wound is frosted heavily 
with peniciilin powder, and the skin is left open but 
dressed with dry gauze. Enormous amounts of 
musdc may have to be sacrificed fas, for instance, the 
entire gluteal muscles), and a limb may be so dis- 
organized as to require immediate amputation, but 
the amputation rate has dedined in proportion to 
the application of better prophylactic surgery. These 
patients require blood plasma and fluids. This 
should include one bottle of plasma daily to replenish 

K rotein, and blood should be given according to 
ctnoglobin determinations. The volume to bs ad- 
ministered was determined by Van Slyke's copper 
sulfate test. .\t the end of operation 109,000 units of 
antitoxin were injected and the patients were placed 
on a schedule of 15,000 units of penicillin every 3 
hours for about 3 to 7 da>‘S. The discussant Is not 
convinced that penicillin affected the clostridial in- 
fection but is sure that penicillin controlled second- 
ary pyogenic infection. 

In discussing the pathogenesis, MaeLennan and 
MacFarlane emphasize the importance of clostndia 
wcldiii in this aiseasc and favor the view that the 
alpha-toxin is the component of prime importance 
and that the others of tne many enzymes elaborated 
by Clostridia welchii play a subsidiary rote in the in- 
tense necrosis and tissue reactions seen in gas gan- 
grene. Several causes of the toxemia of ps pngrene 
arc postulated: (i) action of the specific bacterial 
toxin on vital organs; (a) production of nonspecific 
toxic substances by the infecting organism; and 
(3) toxemia due to ischemic muscles. A component 
of importance in the toxemia is the nonhemolytic 
toxic factor, not neutralized by antitoxin and derived 
from disintegrating muscles, as may be observed 
in severe muscle trauma, crush syndrome, and re- 
lated states. . •_ 

The decline in mortality, from over 50 n 

Italy in 1940, to 30 per cent m 1944. « 
intensive use of antito.xin ‘reproved surgery. 
With the best treatment possible, including peni- 
cillin, the death rate remained about zs 
The fact that with the best treatment posable the 
death rate remained about 25 to 

enstmee o! another cause of toiemia ■? “ 

the bacterial to jin, and it is suggested l^t Ihu may 
be the added tojemia of m.D. 
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Lemlerre, A., Ueilly, J., Morin, M., and Rathery, 
M.: The Effect of reniclllin on Septicemia 
Caused by Anaerobic Microbes (Action^ de la 
p6nici!line dans quelques septicemies a microbes 
anafirobies). Presse mid., 1946, 54; 49. 

The authors employed penicillin in 9 patients 
with septicemia caused by the bacillus perfringens 
or the bacillus funduliformis. 

Although, as a rule, an infection caused by the first 
mentioned micro-organism is nearly always fatal, in 
2 women the administration of penicillin suppressed 
the septicemia nearly immediately and the bacterio- 
logic examination of the blood, urine, and lochia 
gave negative results. However, of 3 patients suffer- 
ing from a septicemia caused by the bacillus per- 
fringens 2 died. The fatal outcome was probably due 
to the colon bacilli which are resistant to penicillin. 

In patients with tonsillitis, especially the phleg- 
monous type, the early administration of penicillin 
prevents secondary localization of the infection, e.g., 
pulmonary infarcts or arthritis. 

The authors found that certain species of bacillus 
funduliformis respond well to the treatment with 
penicillin, while others are apparently resistant to 
the drug. 

On the whole, the beneficial effect of penicillin is 
more striking in the treatment of septicemia caused 


by the bacillus funduliformis than in postabortum 
cases of septicemia for which the bacillus perfringens 
is responsible. Joseph K, Narat, M.D. 

ANESTHESIA 

Corlette, C. E. : Spinal Anesthesia and Chloroform ; 
A Comparison of Mortality. Med. J. Axtsirdia, 
1946, V. 545. 

The author has made a survey of the literature 
to find the recorded over-all mortality of spinal 
anesthesia and to compare it with that of chloroform 
anesthesia. The results offer food for thought and 
matter for much consideration. 

If two collections of cases are added, there is a 
total of 35, 612 administrations of chloroform with 
32 deaths. This is a mortality rate of 8.9 in 10,000. 

Three series which include a total of 20,012 cases 
of spinal anesthesia with 54 deaths are reviewed. 
This is a mortality rate of 26.9 in 10,000, three 
times the death rate calculated from the chloroform 
anesthesias. 

If the statistics arc soundly based, the chloroform 
anesthesia of 50 years ago was at least twice as safe 
as the spinal anesthesia, and, on the average, it was 
probably three times as safe, 

Marx Franxes Poe, M.D. 
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Ncuhauscr, K. B. D.: Rocntficn ChanftM Asmiatnl 
Pancrtatjc InsuHidcnc)’ in Early LHe, 
/vjJia/ufv, 1546, 46: J15. 

Tlie author calls attention to the inerrasinj; 
recognition of pancreatic fibrosis as a cause of death 
in infants ami young children, and cites the tecords 
of the Infant’s and Children’s Hospital of Roston, 
Ara5<achu«etts, in the year 1942 as showinj; that 12 
}wr cent of the autopsied cases ejhibii a significant 
degree of pancreatic fibrosis, lie bases this article 
on more than $0 cases of this disease studied there 

The clinical and pathological findings of the dis- 
ease arc briefly reviewed with stress on Farber's 
work Pancreatic fibrosis in infants may be due to 
some local process such as atresia or stenosis ol the 
pancreatic ducts, or duct obstruction due to an 
annular pancreas, but in the majority of cases it is 
regarded as but one manifestation of a widespread 
disturbance in which there is failure of formation or 
of liberation of pancreatic enzymes and an altcratiun 
in the physical character of secretions from many 
organs, including glands uf the trachea, bronchi, and 
intestinal tract. 

If the reduction of pancreatic enzyme actisdiy 
occurs before birth a phs-sical alteration in meconium 
causes it to base a sticky mucilaginous r)uality which 
may lead to obstruction of the ileum and colon 
Infants so afTected are usually admitted to the 
hospital In the first week of life with signs and symp- 
toms of intestinal obstruction, an<l frcoucntly the 
roentgen findings admit of no more spedfie diagnosis 
than small bowel obstruction of undetemmed 
origin, with perhaps a rough localization ol the region 
involved. However, in some of the infants abdominal 
films have shown minute bubbles of gas scattered 
throughout the distal small bowel with some reduc- 
tion of bowel caliber in this region as comparcif with 
the gas distended more proximal bowel. The author 
believes this appearance is due to the fact that gas 
bubbles arc forced into an obstructing mass of ab- 
normally tenacious meconium and therefore diag- 
nostic of meconium ileus lie has not seen this 
pattern in any other condition of the newborn. Jn 
the last 10 cases of meconium ileus at this hospital 
the correct diagnosis was made rocntgcnologically 
in 4. 

Disturbance m the motor pattern of the bowel 
after a barium meal was not recognizable in cases 
of pancreatic fibrosis in young infants, as the pattern 
is known to vary widely in apparently normal in- 
dividuals at this early age. In some of the older 
infants showing the nutritional failure that is so 
prominent a feature of the disease, there was evi- 
dence of bowel hypcrtonicity and segmental dila- 
tation with clumping and discontinuity of the 
barium column, but only rarely <Iid the rugal folds 


of the duodenum and jejunum appear coarsentil in 
the manner encountered by Golden on the ciamina- 
tion of older children and adults with nutrilionil 
deficiency states. 

If pancreatic fibrosis is part of a generalized 
ditcasc process, there is almost always evidence of 
chrome pulmonary disease, which in its early stage 
ap}>ears to fw due to bronchial obstruction produced 
bv ihc thick, glairy tenacious thatactec of the 
tracheobronchial secretions. This stage is manifested 
roentgcnoiogically by flattening and depression of 
the sliaphragm, increased pulmonary tadioiucency 
even in expiration, and widening of the intercostal 
spaces which is indicative of obstructive emphysema. 
The emphj-seni.1 tends to be patchy, interspersed 
with lobular areas of atelectasis. 

In the later stages of the disease pulmonary 
infection ensues and tlie roentgen appearance of the 
lungs changes sharply. The hilar shadows become 
markedly accentuated, and lines and patches of 
incrcaHof density cast by {lerilronchiaf pneumonic 
infiltrate radiate from them, llronchirctasis de- 
velops. The enrl stage shuns eviilena- of longstand- 
ing pu(mnnar>’ disease characCeriud by croph)‘sema. 
atelcctaM'. fibrosis, and widespread infection in- 
volving all lol>es but nor, in the author's experience, 
the pleura T’he author believes that this appear' 
ance, although nut pathognomonic, is sufildent to 
suggest a diagnosis of pancreatic fibrosis in these 
young children, subject to confirmation by examina- 
tion of the duwlena! content for a reduction in 
the pancreatic enzymes. Limx Povaicsos, M.D. 


Holt, J. r.; Tlic Roentgen Diagnosis of Pancreatic 
C}*t. K<t 4 iele(y, 1946, 46; 319. 

The author briefly summarizes the roentgen 
findings in cy’st of the pancreas as rcwaled by a^ 
brief review of the literature and the obsera'ation of 
13 patients who had had surgical treatment for 
pancreatic cyst at University Ilo'pilal, Ann Arbor, 
Michigan. The roentgen appearance, of course, 
varies according to the size of the cj’st ai^ the region 
of the pancreas from which it arises. _ Occasional^ 
the cyst is visible as a soft tissue mass m films of the 
abdomen, but more frequently it reveals its presence 
indirectly by the pressure defects it produces in tnc 
barium filled stomach, proximal small bowel, anu 
colon. 

Cysl, otisins in llit hcaj of lit Pt”"'?’,™', 
produce widening of the duodenal loop with litt 
no deformity of the stomach. 
body of the pancreas usually dwplacc the storo 
antcTosupcrioriy, with variable associated distort 
of the pro.ximal small bowel. 
the body may present superiorly and .r „ 

stomach which results in wide smooth 
of the lesser curvature. The more ° 

the tail of the pancreas on the other hand, fre 
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quently causes smooth rounded indentation of the 
upper or midportion of the greater curvature of the 
body of the stomach and lateral views show the 
stomach displaced anteriorly. In addition, the 
duodenojejunal flexure is displaced downward and 
the splenic flexure of the colon may be depressed ot 
indented along its medial aspect. Of the 13 patients 
treated at University Hospital, 7 had a cyst arising in 
the tail of the pancreas, and films showed this de* 
ioimity of the greater curvature of the stomach. 

In the differential diagnosis,' enlarged spleen, 
splenic cyst, mesenteric or omental cyst, and retro- 
peritoneal neoplasm might conceivably produce such 
a deformity of the greater curvature of the stomach, 
but search of the files at University Hospital for 
such extra-alimentary masses revealed only 2 in- 
stances— a congenital cyst of wolfEan body origin, 
and a neoplasm of the lower pole of the left kidney 
(identified by pyelography), which caused both 
greater curvature deformity and anterior displar^- 
raent of the stomach. 

The author therfore believes that these findings 
encountered in conjunction with a rounded ballot- 
table, freely movable mass in the left upper quadrant 
of the abdomen enable the roentgenologist to make 
a diagnosis of pancreatic cyst with reasonable 
assurance and surmise in what portion 0! the pan- 
creas it is located. The author does not discuss the 
findings in carcinoma of the pancreas. 

Lilian Donaldson, M.D. 

Dell, J, M>, Jr., and KUncfelter, H. F., Jr.: Roent- 
gen Studies of the Spleen. Am. J. M. Sc., 1946, 
aixJ 437. 

_ During the last 18 months the authors made rou- 
tine roentgen studies of the spleen in 300 patients in 
an Army General Hospital. In go per cent the 
spleen was enlarged, mostly due to malaria, and the 
other so per cent, which acted as a control group, 
consisted of neuropsychiatric, general medical and 
surgical patients. 

The technique was very simple. Without any pre- 
liminary preparation, posteroanterior roentgeno- 
grams were made on an empty stomach. The central 
lay was directed through a point halfway between 
the midline and the left laUral chest wall, three 
finger breadths below the ensiform cartilage. The 
exposure factors were 100 milliamperes, 0.5 second, 36 
inch skin target distance, Potter-Bucky diaphragm, 
and a kilovoltage varying with the thickness of the 
patient, but on an average from 6 to 8 kilovolts less 
the standard stomach technique. 

The size of the spleen was estimated on the basis 
® wn measurable dimensions and a comparison 
with the size of the left kidney. Anatomically, the 
normal spleen of an adult is about 12 centimeters in 
■sngth, 7 centimeters in breadth, and 3 to 4 centi- 
jneters m thickness, and the normal kidney iiK 
wntirneters in length, 5 to 7K centimeters in 
eadth, and 2 l 4 to 3 centimeters in thickness. Be- 
above described projec- 
on the magnification of the kidney is greater than 


TABLE I. — A SUMMARY OF CRITERIA USED 


JaterpreUtion 

Width 

Density 

Noniul 

Less than 5 cm 
s S S 

Normal or increased • 
Normal 

Quesdooftbtjr eatarged 

1 5 to S-S cm 

1 5 S to 6 cm 

1 Increased 

1 Normal 


5^ to 6 cm 

1 fllore than 6 cm. ■ 



1 Nornial or increased 


Any iplecn less thin 85 pei cent ot the size of the kidney is not en- 
larged: any spleen more than S5 per cent of the size of the kidney is 
enlarged. 


that of the spleen, the authors arbitrarily considered 
any spleen which is more than 85 per cent of the size 
of the kidney as enlarged. 

Some difficulty was encountered in measuring the 
dimensions of the spleen proper, since, due to the 
oblique position, the roentgen shadow represents a 
combination of the anatomic breadth and thickness. 
The authors measured the width at the broadest pos- 
sible point, which usually is just below the hilus, to 
the outer border of the spleen when this was visible, 
or to the internal surface of the ribs when the border 
was not visible. Since the spleen is rarely visualized 
in its entire length, this dimension could not be meas- 
ured. 

Rotation of the spleen on its long axis alters its 
width; therefore the authors found it necessary to 
consider also the density of the spleen. This was 
done by comparing it with the density of the lower 
half of the left kidney. The density of the spleen 
was regarded as increased when found greater than 
that of the normal kidney. 

The criteria established are presented in Table I. 

In a further study, the authors found no diurnal 
variation in the size of the spleen or any change due 
to the ingestion of food or moderate activity. The 
subcutaneous injection of adrenalin, however, re- 
sulted within s to 15 minutes in a definite decrease 
in the size of the spleen. 

The conclusion is reached that the roentgen ex- 
amination of the spleen is a valuable method. Many 
palpable spleens are not enlarged and many en- 
larged spleens are not palpable. 

T. Lxucutia, M.D. 

Meschan, I.: A Radiographic Analysis of Spondy- 
lolisthesis. Iftd. J. Ausiralia, 1946, i: 465. 

Spondylolisthesis is due to a defect in the isthmus 
of the articular processes. The defect is the result of 
trauma early in life or is due to lack of ossification of 
the isthmus. Trauma, sooner or later, invariably 
aggravates the condition. 

The defect is best seen in the oblique views at an 
angle of 45 degrees. At an army base, 11.7 per cent of 
$20 roentgen e.Taminations of the lumbosacral area 
revealed defects of the pars interarticularis and in 
two-thirds of this number the defects were bilateral. 

The mechanism of spondylolisthesis takes place in 
an arc fashion, whereby the inferior part of the ver- 
tebra moves forward while the superior apophyseal 
joint acts as a pivot. 



404 


INTERNATIONAL ABSTRACTS OF SURGERY 



The lateral roentgenogram is most accurate (or de- 
tecting spondylolisthesis. The degree of displace- 
ment is measured by plotting lines between the in- 
ferior posterior border of the vertebrae above the 
involved one to the posterior superior edge of the 
vertebrae below the one in question (usually the first 
sacral), and another line from the posterior superior 
to the posterior inferior border of the involved verte- 
bra. The two lines are close together and may cross 
above or below the Involved vertebra; the separation 
angle is never above 3 degrees, nor is the separation 
of both lines, when parallel, more than 4 mm. In 
spondylolisthesis the separation angle is more than 
3 degrees (from 12 to 16) and the parallel lines are 
more than 4 mm 

Stability of the veitcbra is determined by means 
of upright films taken during weight bearing and in 
fiexion and extension. 

With this criterion, a defect of the isthmus was 
found in 55 of $20 patients whose lumbosacral spine 
was examined. All of the defects were in the lumbar 
vertebra except i, which was found in the twelfth 
dorsal vertebra. Forty-two patients had bilateral 
defects ; of this number, 62 per cent had definite ver- 
tebral displacement, and ig per cent had borderline 
vertebral displacement, and 19 per cent showed no 
displacement. Stability tests were done on 26 pa- 
tients with roentgen evidence of spondylolisthesis, 
and in 14 cases instability was present. Anterior 
lipping of the vertebral body was interpreted to be 
the result of undue strain on (he anterior spinous 
ligaments. IThere was no correlation between the 
degree of vertebral displacement and stability. Sta- 
bility tests should be done in all cases of spondylolis- 
thesis. Maurice D. Sacds, M.D. 


RADIUM 

Wtndeyer, B. W., Nuttall, J. R., Spiers, F. W., 
Stewart, F. S., and Others: Symposium— Dos- 
age Control in Interstitial Radium Therapy. 
Brit.J. Rodiol., 1946, 19: 133. 


With (he advent of radium as a therapeutic agent, 
several problems were immediately presented:^ 

1. With the use of glass radon seeds, necrosis was 
found in (he immediate area. (It was obvious that 
a better quality ray W‘as needed.) 

2. With the help of physicists, it was found that a 
mote even distribution of radiation could be brought 
about by placement of needles of tubes around the 
jierlphery of the tumor, or, interstitially, approxi- 
mately I cm. apart. 

3. More accurate knowledge was found to be 
needed of tumor types and sites, and their response 
to radiation, in order to judge better the amount to 
be given. 

In addition, the following problems must be con- 
sidered and solved: 

1. Difficulty of radium accessibility to tumor. 

2. Tumors friable, so that needles move in tumor. 

3. If inserted into a taut lesion, radium needles 
position variable with the release of tension on 

4. Correlation of kind of radium implants with 

the tjrpe of tumor. . 

5. Radium position dependent on movement 01 


patient. , 

In order to control these sources of error, x-ra> 
films should be taken in at least two planes w in 
radium in position; also, a better method of radmm 
implantation and a better method of estimating 
necessary tumor dosages are required. 
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An alternate method of demonstrating radium im- 
lantation in estimating tumor dosage may be used 
y taking two exposures on one film and shifting the 
tube for the second exposure. 

Physicist and radiation therapist should work to- 
gether in close harmony in order to achieve greater 
accuracy in the implantation of radium. All available 
methods which will be of aid to the physician should 
be used. 

The therapeutic efiicacy of radium and x-ray 
therapy in neoplasms is dependent on a minimal 
lethal tumor dose over a correct period of time. 
Planned treatments should call for a minimal, maxi- 
mum, and general average tumor dose. 

The difficulties of radium implantation are dis- 
cussed. Inasmuch as it is difficult to insert radium 
needles parallel to each other, especially if the tumor 
contour is irregular, many devices have been tried; 
however, none has been entirely satisfactory. The 
author has developed an inlexstitial condenser for 
measuring relatively low dosages. This condenser 
is small, and in order to avoid steep variations in 
dosage near the radium, it must not be assymetrical. 
The dose rate must be from 30 to 50 r/hour, in $ to 
ro day treatments. The exposure time is i minute. 
The condenser may be sterilized for use in the operat- 
ing room by enclosure in a dry sheath. 

Since condensers cannot be boiled or immersed in 
antiseptic solutions, a trocar type of cannula has 
been devised for this purpose. The cannula may be 
inserted into the tumor and the condenser inserte<l 
into it for measuring purposes, which is done in 
terms of volts. Sensitivity in volts lost per roentgen 
varies with the type of condenser used. 

Several cases are presented in which the dosage 
has been calibrated by two-plane x-ray films and 
wndenset units. The results convince the author of 
Its value, especially in those instances in which it 
IS impossible to take two-plane films. 

The use of nonuniform loading radon needles is 
advocated in those cases in which the tumor volume 
wates technical difficulties. By so doing, the uni- 
form dose of a needle may be raised from 60 to 85 
per cent, and even to 92 per cent of the active length 
needle. A Geiger-Muller counter can also be 
used as a dosimeter in the measurement of inter- 
stitial radium implantation. 

A serviceable lethal tumor dose for epitheliomas is 
climated at 6,000 r. delivered in from 7 to 10 days, 
longue, skin, and breast lesions can tolerate S.Soo 
to 7iOoo r. 

An effective tumor dose is dependent on the cellu- 
« activity of repair and proliferation, and radio 


resistance. Maintenance of viable connective tissue is 
just as important as the deliverance of a tumor dose. 

The authors state that with the use of the volume 
dosage system, as devised by Patterson, one could 
estimate a tumor dose for any given volume of 
tumor. Maurice D. Sachs. M.D. 

MISCELLANEOUS 

Koller, P. C.. and Smithers, D. W.: Gytologlcal 
Analysis of the Response of Malignant Tumors 
to Irradiation as an Approach to a Biological 
Basis for Dosage In Radiotherapy. Brit. J. Radiol. 
1946, 19: 89. 

The authors tried to determine the optimal tumor 
dose and the optimal mode of fractionation in the 
irradiation treatment of neoplasms. 

This attempt is based on the assumption that the 
response of the tumor to irradiation depends upon at 
least two different reactions; an intracellular and an 
intercellular one. The former occurs prior to the 
latter. The treatments have to be phased according 
to their cycle. Furthermore, the intensity of the 
irradiation and the amount of irradiation has to be 
selected so as not to suppress the second reaction 
too much while the first one is to be produced; and, 
vice versa, the first one must not be too weak and 
therefore allow the second reaction to stimulate a 
tumor-protHtive process in the tumor bed. 

This assumption has now been better supported 
by the cytological experiments of one of the authors, 
as well as by irradiation of tumors in animals and 
patients followed up by a great number of biopsies 
by the other author. 

Jt was found that the optimal tumor dose varies 
not only with the type of tumor but also with differ- 
ent tumors of the same histological appearance. The 
fractionation and termination of the treatments was 
guided by repealed biopsies, except in the case of 
deep seated tumors which did not lend themselves to 
frequent biopsies. 

The authors draw the following conclusions: 

1. Fractionated treatment is superior to single 
dose treatment, (a) because a greater number of 
cells can be affected in a sensitive phase (intracellu- 
lar reaction), and (b) because the second phase of 
the irradiation reaction may be controlled (intercel- 
lular reaction). 

2. Routine fractionation consisting of equal daily 

doses should be abandoned in favor of individually 
graduated time dosage distribution guided by cyto- 
logical control of the tumor while the treatment 
proceeds. Gerhart S. Schwarz, M.D. 
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The lateral roentgenogram is roost accurate for de- 
tecting spondylolisthesis. The degree of displace- 
ment is measured by plotting lines between the in- 
ferior posterior border of the vertebrae above the 
involved one to the posterior superior edge of the 
vertebrae below the one in question (usually the first 
sacral), and another line from the posterior superior 
to the posterior inferior border of the involved verte- 
bra, The two lines are dose together and may cross 
above or below the involved vertebra; the separation 
angle :s never above 3 degrees, nor is the separation 
of both lines, when parallel, more than 4 mm. In 
spondylolisthesis the separation angle is more than 
3 degrees (from 12 to 16) and the parallel lines are 
more than 4 mm 

Stability of the vertebra is determined by means 
of upright films taken during weight bearingand in 
flexion and extension. 

With this criterion, a defect of the isthmus nas 
found in 55 of 520 patients whose lumbosacral spine 
was examined. All of the defects were in the lumbar 
wrtebra except i, which was found in the twelfth 
dorsal vertebra. Forty-two patients had bilateral 
defects; of this number, 62 per cent had definite ver- 
tebral displacement, and 19 per cent had borderline 
vertebral displacement, and 19 per cent showed no 
displacement. Stability tests were done on 26 1»- 
tients with roentgen evidence of spondylolisthcris, 
and in 14 cases instability was present. Anterior 
lipping of the vertebral body was interpreted to be 
the result of undue strain on the anterior spinous 
ligaments. IThere was no correlation between the 
degree of vertebral displacement and stability. Sta- 
bility tests should be done in all cases of spondylolis- 
thesis. Maorice D. Sachs, M.D. 


Windeyer. B. W., Nuttall. J. R., Spiers, F. W.. 
Stewart, F. S., and Othersr SjTnposlum— Dos- 
age Control in Interstitial Radium Therapy, 
Srtf. J. Radiol., 1946, rp: *33. 

With the advent of radium as a therapeutic agent, 
several problems were immediately presented:^ 

1. With the use of glass radon seeds, necrosis was 
found in the immediate area. (It was obvious that 
a better quality ray was needed.) 

2. With the help of physicists, it was found that a 

more even distribution of radiation could be brought 
about by placement of needles of tubes around the 
periphery of the tumor, or, interstitially, approxi- 
mately I cm. apart. , , u 

3. More accurate knowledge was found to oe 
needed of tumor types and sites, and their response 
to radiation, in order to judge better the amount to 
be given. 

In addition, the following problems must be con- 
sidered and solved: 

1. Difficulty of radium accessibihty to tumor. 

2. Tumors friable, so that needles move m tira«; 

3. If inserted into a taut lesion, radium ne^i« 
piosition variable with the release of tension on • 

4. Correlation of kind of radium implants with 

the type of tumor. _ „r 

5. Radium position dependent on movement 

oricr to control these sootces ol 
films should be taken rn at least •''? P'*?'* 
radium in position; also, a better i^th . j- . 
impUntation and a better method of cst.matm. 
necessary tumor do«ages are required. 
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An alternate method of demonstrating radium im- 
plantation in estimating tumor dosage may used 
by taking two exposures on one film and shifting the 
tube for the second exposure. 

Physicist and radiation therapist should work to- 
gether in close harmony in order to achieve greater 
accuracy in the implantation of radium. All available 
methods which will be of aid to the physician should 
be used. 

The therapeutic efficacy of radium and x-ray 
therapy in neoplasms is dependent on a minima) 
lethal tumor dose over a correct period of time. 
Planned treatments should call for a minimal, maxi- 
mum, and general average tumor dose. 

The difficulties of radium implantation are dis- 
cussed. Inasmuch as it is difficult to insert radium 
needles parallel to each other, especially if the tumor 
contour is irregular, many devices have been tried; 
however, none has been entirely satisfactory. The 
author has developed an interstitial condenser for 
measuiing relatively low dosages. This condenser 
Is small, and in order to avoid steep variations in 
dosage near the radium, it must not be assymetrical. 
The dose rate must be from 30 to 50 r/hour, in $ to 
to day treatments. The exposure time Is i minute. 
The condenser may be sterilized for use in the operat- 
ing room by enclosure in a dry sheath. 

Since condensers cannot be boiled or immersed in 
antiseptic solutions, a trocar type of cannula has 
been devised for this purpose. The cannula may be 
inserted into the tumor and the condenser inserted 
into it for measuring purposes, which is done in 
terms of volts. Sensitivity m volts lost per roentgen 
varies with the type of condenser used. 

Several cases are presented in which the dosage 
has been calibrated by two-plane x-ray films and 
condenser units. The results convince the author of 
Its \'alue, especially in those instances in which it 
is impossible to take two-plane films. 

The use of nonunifortn loading radon needles is 
advocated in those cases in which the tumor volume 
creates technical difficulties. By so doing, the uni- 
lorm dose of a needle may be raised from 60 to 85 
percent, and even to 92 per cent of the active length 
0 * the needle. ^ A Geiger-Muller counter can also be 
a dosimeter in the measurement of inter- 
stitial radium implantation. 

A serviceable lethal tumor dose for epitheliomas is 
wtiraated at 6,000 r. delivered in from 7 to 10 days, 
tongue, skin, and breast lesions can tolerate <,500 
^0 7,000 r. 

. ^ ^?^ctive tumor dose is dependent on the celiu- 
ar activity of repair and proliferation, and radio 


resbtance. Maintenance of viable connective tissue is 
just as important as the deliverance of a tumor dose. 

The authors state that with the use of the volume 
dosage system, as devised bj' Patterson, one could 
estimate a tumor dose for any given volume of 
tumor. Maukice D. Sachs. M.T). 

MISCELLAKEOUS 

Roller, P. C., and Snxlthers, O. W.: C^’tologlcal 
Analysis of the Response of Malignant Tumors 
to Irradiation as an Approach to a Biological 
Basis for Dosage in Radiotherapy. Br* 7 . J. Radiol. 
1946, 19*. 89. 

The authors tried to determine the optimal tumor 
dose and the optimal mode of fractionation in the 
irradiation treatment of neoplasms. 

This attempt is based on the assumption that the 
response of the tumor to irradiation depends upon at 
least two different reactions: an intracellular and an 
intercellular one. The former occurs prior to the 
latter. The treatments have to be phased according 
to their cycle. Furthermore, the intensity of the 
irradiation and the amount of irradiation has to be 
selected so as not to suppress the second reaction 
too much while the first one is to be produced; and, 
vice versa, the first one must not be too weak and 
therefore allow the second reaction to stimulate a 
tumor-prottctive process in the tumor bed. 

This assumption has now been better supported 
by the cytological experiments of one of the authors, 
as well as by irradiation of tumors in animals and 
patients followed up by a great number of biopsies 
by the other author. 

Jt tvas found that the optimal tumor dose varies 
not only with the type of tumor but also with differ- 
ent tumors of the same histological appearance. The 
fractionation and termination of the treatments was 
guided by repeated biopsies, except in the case of 
deep seated tumors which did not lend themselves to 
frequent biopsies. 

The authors draw the following conclusions: 

1. Fractionated treatment is superior to single 
dose treatment, (a) because a greater number of 
cells can be affected in a sensitive phase (intracellu- 
lar reaction), and (b) because the second phase of 
the irradiation reaction may be controlled (intercel- 
lular reaction). 

2. Routine fractionation consisting of equal daily 

doses should be abandoned in favor of individually 
graduated time dosage distribution guided by cyto- 
logical control of the tumor while the treatment 
proceeds. Geruart S. Schwarz, M.D. 



MISCELLANEOUS 


CLINICAL ENTITIES— GENERAL PHYSIO* 
LOGICAL CONDITIONS 

Corey. E.L.: Medical Aspects of Blast. t/.S.Nae. 
if. Bull., 1946, 46: 623. 

The term “blast” has been used to identify the in- 
tense sound wave emanating from a detonat^ ex- 
plosive. As a result of poor usage of the terra, it is 
now used to describe true air blast, underwater con- 
cussion, transmitted impact through hulls, ground 
shock, and the after vibration of walls and other 
structures. The author suggests that the term “ex- 
plosion pressure” would be more precise, thus en- 
abling one to refer to “explosion pressure in air” or 
“explosion pressure in water” while using the terms 
“ground shock," impact transmission through solids, 
and similar terms wherever they may convey the 
most precise meaning. 

Blast may be defined as the compression (and in 
air, the suction) wave which is set up by the detona- 
tion of an explosive. A blast wave in air is compost 
of a piessuxe, followed by a suction component, the 
latter being of much longer duration than the com- 
pression phase (appro.ximatelv 0.0006 and 0.03 sec- 
onds, respectively). The positive phase may exert 
pressures measured in hundreds of pounds per square 
Inch (close to the charge), whereas the negative pres- 
sure can never exceed 13 pounds per square inch be- 
cause it corresponds to a perfect vacuum. The 
velocity and duration of either phase are such that 
the body of a man would be completely immersed 
for an instant in a wave of almost uniformly altered 
pressure. 

A blast wave is, physically, simply a very intense 
sound wave. Thus, although the velocity with 
which the blast travels close to a charge varies with 
the "power" of the explosive (volume of gas pro- 
duced multiplied by heat generated), it is quickly 
reduced to the speed of sound, and decreases in pres- 
sure as the square of the distance. This is true of 
blast waves generated in either air or water, and in- 
deed of the rate of transmission of a blast wave 
through any material, including the human body. 

Since a blast wave is essentially an intense sound 
wave, its velocity varies with temperature. About 
1,100 feet per second may be taken as an average 
figure, in air; in water its velocity approximates 
4,800 feet per second, and peak pressures generated 
arc much more severe than in air. As the human 
body is about 75 per cent water, the blast wave will 
traverse the tissues at over 4,000 feet per second. As 
in air, the “shock front” or compression wave is of 
suflident thickness to impose uniformly elevated 
pressures on all parts of the body of swimmers or 
divers simultaneously. 

Blast pressure is profoundly affected by the nature 
of the terrain. Thus, its intensity is greatly dimin- 
ished within depressions such as foxholes, trenches 


and ditches, and directly behind trees, bunkers, and 
walls. On the other hand, the blast wave is reflected 
from vertical surfaces, theoretically increasing the 
peak pressure by 100 per cent. Actually, the pres- 
sure caused by “reflectance” falls slightly short of 
this ffgure. Reflectance from the ground, cliffs, and 
walls of buildings, together with that under water, 
from the shoreline, hulls of vessels, and from docks 
and pilings, may produce many almost unpredict- 
able variations in pressure. In water, tempetature 
gradients between the surface and the bottom dis- 
tort the “shock front" and cause it to curve toward 
the colder strata. Hence, with a surface temperature 
above that at the bottom of even sballow water, the 
shock front is very perceptibly “bent" toward the 
bottom, rather than travelling in a straight and 
horizontal direction. When these variables are in- 
troduced, the freakish and almost unpredictable re- 
sults of a blast may be understood. 

The single t>;pe of lesion uniformly present in air 
blast is "bruising and rupture of the lungs.” Pul- 
monary damage may be either slight or severe, its 
extent depending upon the magnitude of the blast • 
pressure. Thus lesions may vary from small punc- 
tate areas to massive hemorrhage with hemothorax. 
The cause ol this type of injury is the positive phase 
of the blast, although similar lesions may be caused 
by e.tplosive decompression, Yet, Mperience with 
explosive decompression in man (aviation medicine) 
indicates that decompression in air, even at lapio 
rates, is relatively harmless. Although thepulmonarj’ 
lesions are those most commonly encountered, there 
is no doubt that sufEciently elevated pressures may 
produce rupture ol the gastrointestinal tract. That 
air blast per sc is ineffective at any considerable du- 
taoce from even large charges has been effectively 
shown in animal experiments and from a study of the 
casualties resulting from the blast which occurreo at 
the Naval Air Station. Norfolk, Virginia, in Septem- 
ber, 1943, when several Torpex charges were acci- 
denully detonated. After a careful study of the 55 
casualties from this explosion, it was concluded that 
(i) “blast injury" is probably not a major factor m 
producing injuries from large bomb explosionSj m 
much as no recognizable cases of blast 1“'’S . 

observed following the Norfolk I 

such explosions produce terribly mutilating inj 
from missiles as well as burns ranging from first to 

''“DlriS''Vorld War II. '’'“S'.i'blut'in 

a lar Rttaler producer of casuaUiee than ha’ h “t m 
.ir, Thia i, die to the greater 
ncter concussion tor a given i^Sed by 
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'istered syitmlcally to control impending or 
‘ establiahed invanve infection ^ 

- The ability to ched. mvasive Infection bv 

- chemotherapy freed the surgeon from inhibl 
tions that long have stayed Ms hand. The fear 

- oi fanning the fires of infection by the surgical 
: manipulation of infected tissues following 

trauma was banished. A bold revolution m 
the management of wounds took place. This 
his led to changes m the basic concept of the 
surgical approad to wounds and traumatic 
i in|ttnes. 


REPAJUtTIVE BUROEfiV 

By the accgitance of the term “reparative 
surgery** m a War Department Techmcal Bui 
Ictin CTB MED 147, March, 1945), the Sur 
gical Consultants Division of the Office of 
The Surgeon General gave official rccogmtioa 
to a concept bf wound management that ongi 
nated in the Mediterranean Theater of Opera 
tions. The validity of the concept was 
itrcngthened by subsequent expenence m the 
field. The cessation of combat m northern 
Italy found it firmly established among the 
lurgeoas of the Theater 
This phase of wound surgery follows the 
dttndeinent or imtial wound surgery es- 
tibliahed as a basic procedure in World War I 
tod perotuated m the recent war as the key 
stone of wound management. Reparative sur 
gety has been described as follows ‘A highly 
®gnificant and far reaching advance m mfli 
tary surgery has taken pla« in the base hos- 
pitals with the development of what may be 
caCed reparative surgery Wounds left un 
sutured at the iniHuJ operation are routinely 
closed by suture usuaUy at the time of the 
first dressing With the use of pemdllm as a 
i^eguard against infection^ the management 
of wounds co mpl icated by fracture or joint in 
volvement has been revolutionized. Surgical 
procedures m special fields of surgery— thora 

^* * *l^rt ol tbe ■inn'll to anaoint the woond with 
*»!▼«» or mt b^ U o and to kop H opei with 
tob^ ftndi Iti rocta tn th« iniwirf4«Tn iad poly 
I »yitP t a. ItitinpiitueaooraaftlnthenaarBof 
cfaepothcapy aod aadhlotk axtnta. 
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ttve mmhatted thi d odjtu e that the 


ac, craniocerebral, abdominal— have also 
be^ radically altered bv the appheaUon of 
similar pnnaples. The slgmficance of tins de- 
velopment and its effect on returmng an in 
crea^ number of wounded soldiers to duty 
and m prcvcntmg deformity disability, and 
death m the senously wounded can hardly be 
overestimated 

“Reparative surgery is not to be confused 
with the reconstructive surgery of the Zone of 
the Interior Reparative surgery is designed 
to prevent or cut short wound infection either 
before it is established or at the penod of Its 
inception Once established wound infection 
is destructive of tissue and at times of life In 
many instances it permanently precludes the 
restoration of function by the most skillful re- 
conatructive efforts, 

“If the initial wound operation has been a 
con^ilete one wounds of the soft parts may be 
clos^ by suture on or after the fourth daj 
TTie dressing applied m the evacuation hospi 
tal is removed imder aseptic precautions m an 
operating room of a general hospital at the 
base. Following closure, the part is immobil 
lied preferably by a light plaster encasement, 
or if this IS Impractical, by bed rest'* (5) 

A parallel evolution in wound management, 
differing only m unimportant details, took 
place in the Central M^terranean Forces of 
our allies, with whom a close and cordial pro- 
fessional relationship was enjoyed from the 
time of the mvasion of North Africa, Bnga 
dicr Harold C. Edwards (9) Consulting Sur 
geon A.F H.Q m a Report to the Director of 
Medical Services covering the period March i 
to October 31 1944 referred to the subject as 
follows “It is not too much to claim that the 
surgery of war wounds has undergone a radi 
cal change amce the first mass experiment in 
delayed suture was planned before the battle 
of Cassino 

* The accepted treaimeni of aU wounds u 
a two stage operation* irrespective of whether 
an open fracture exists or not. This conception 
has led to an immense diminution m invahd 
ism as a result of chrome sepsis of pflin and 
discomfort, and of numbers of dressings It 
has led to an mcalculable saving of hospital 
beds (one analysis has showed the saving to be 
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rather than any wngle technical procedure 
such M delayed suture of the soft tissues It 
indode# a rnde variety of operatlvcproccdures 
for complex wounds as as closure of the 
stm and underlying soft tissue Also as a 
comprehensive terra it Includes a number of 
method of closure of sunplc wounds that find 
a oonstant application when large numbers of 
casualties arc being treated The terms de- 
layed prunary suture' and "secondary su 
tore’ describe the closure of the skin In terms 
of the tune interval that has elapsed before 
dosure is attempted Universal agreement Is 
as to the actual time mtervals that are 
impbed bv the use of these two terms and ex 
penena has shown that, after all no sharp 
W exists so far os the ultimate result fs con 
ceraed provided the surgical technique era 

C rad 15 ads^ted to the specific problem at 
d For this reason the mclusivo terra re 
parativc suture has come into use iraplynng 
a delay and contrasting with primary suture 
In general the following pnnaplcs will be 
found vahd in the management of a simple 
wound or the soft tissue component of a com 
plex wound 

1 \Vhen the uuUal suigery (d&ndement) 
has been complete and the wound has been 
protected from subsequent contaminatjon by 
an ocdusrve dresring and adequate splinting 
the optimal time (or closure is the fourth post 
operative day At this time muscles and fos- 
ciai planes may be sutured with catgut, cotton 
or silk, and closure of the skm defect may be 
aided by the advancement or rotation of ^ps 
or the application of a spht thickness graft 
a As the time mterval is mcrcased beyond 
the fourth dav, the feasibflity of anatomic 
liyer closure diminishes and there is a steadily 
Increaabg number of cases in which closure 
be performed by smgle sutures passmg 
through all layers. 

3 On or about the tenth day it will be 
found necessary to undercut the cutaneous 
with or without the removal of sur 
granulation tissue to obtain «kin approxi 
^tioQ inadence of kindly healing will 
appreciably lessened and the ultimate scar 
^ lend to spread. 

Again as the tune mterval is extended 
W.yynd the fourth day there will be found an 


increasing indication completely to excise the 
wound before suture thus to restore fiexibihty 
and pemdt layer closure This procedure is 
to wounds m anatomic regions where 
additional loss of tissue will not mterferc with 
the ultimate functional or esthetic result In 
very late wounds (3 weeks to 6 months) com 
plele wound exasion is an essential prelude to 
closure by suture and may be necessary or ad 
visable preceding skin grafting 

5 When the imtial surgery (dtbndement) 
has not been complete and devitalized tissue 
rernaws In the wound a purulent exudate at 
times associated with a foul odor will be ap- 
parent by the fourth day Under these or 
cumstanexa the residual necrotic tissue may 
be excised and the wound closed immediately 
or foUowmg excision the wound again map be 
left open and closure undertaken when it is 
certam that all dead tissue has been reraov'cd 
and invasive infection is not to be reckoned 
with 

6 When invasive infection is present, free 
drainage is estabbshed and tissue devitalized 
by the mfection or by the ongmal trauma is 
excised The interval before dosure may be 
attempted vanes with the seventy and extent 
of the mfection but usually falls within the xo 
day penod foliowmg the operation 

hlanagement of Sie soft tissue component 
of a complex wound is modified by the treat 
meat that must be directed to those mjured 
structures that are important to the ultimate 
function of the park In a complex wound the 
goal of reparative surgery is not limited to the 
dosure 01 the soft tissues and skin but extends 
to the repair of the wound of the bone the 
nerve or the important muscles that have 
been divided. In general early dosure of the 
skm is greatl> desired to eidude further bac 
tenal contamination but it may be delayed 
deliberately For example foUowmg repara 
tive suture of a transversely divided quadri 
ceps femons or deltoid muscle the akin may 
be left unsutured m selected coses to provide 
free escape for blood and wound exudate. 
Skm dosure is then earned out m appron 
mately 4 days. Battle fractures ore complex 
wounds and usually the most important com 
ponent of the wound is the fracture rather 
than the soft tissue defect After accurate re 
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duclion is secured closure of the musda over 
the fracture site is the most vital step of re- 
parative surgery Suture of the akin may be 
delayed, or if the defect is smaJl, ^ntaneoos 
healing may be anbapatcd long before the 
fracture is united. Agi^ complete or partial 
division of a nerve may be the most important 
component of a wound- Here the first step 
may be complete suture of the soft 
tUn to obtain clean healing with mmtmal scar 
formation- Repair of the nerve then may be 
undertaken at a 3 week interval When nerve 
and bone are both injured still more elabo- 
rately staged procedurta may be indicated, 
always with the goal of the restoratioa of the 
ultimate function of the extremity in mind. 

The surgical pilnaple that has emerged may 
be summariaed as follows Following an open 
traumatic injury errtsion of dead end de- 
vitalized tissues should be done at the earliest 
opportunity This may bo ooastdered as an 
utitial operation and care is taken to conserve 
all viable porta that are important to aobse- 
mient functioo Dressings and splinting are 
designed to minmuze sweUIng and prevent 
hirtto damage to structures by motion- In 
vasive mIectioQ is hdd m check by systemic 
chemotherapy The patient may men be 
tran^)Qrted to receive the full benefit of what 
ever ^>eclalixed technical skills are rtcnured 
for the reparative surgery of complex injunes 
The eppilcotion of this principle in aviliau 
trauma is readily apparent. 

TSt PATTXRN OJ THAiniA 

The war ezpencnce with traumatic ioju^ 
emphasizes the need for further understiuMl 
mg of what may be called the pattern of 
trauma When individuals arc smudtaneously 
subjected to trauma or sequentially exposed to 
the same trauma, the resulting injuries con- 
fonu to a type pattern This has long been 
recognized m dvuian injuries, and entities such 
as ^miners elbow and bumper fracture 
are surgical classics. It it a farniimf finding In 
disasters end I need only mention the Cleve- 
land Qinlc fire and t^ Boston Cocoonut 
Grove fire to emphasize the necessity for im 
mediate recognition of the pattern oi trauma- 
Therc were similar mcidents during the war 
such as the Ban air raid and of coutk most 


notably the atomic bomb attadu oa Hirs 
ahima and Nagasaki. Recognitmooftiictai 
tem of trauma must be prompt h ^ 
pomt the way toward effective treatiaostef 
the survivors, A recumng pattern ta ofi^ 
sustained sequentially under pmihT dicna- 
stancea leads the surgeon to prcpojc frerta- 
tive measure*. 


PREVENTIVE SUIOEIT 


uuucvcmpcu jjuaac ui um uvu Prriinurmy 
explorations were made m the use of pretre 
tiVB armor against flying mrasnet. Pretebre 
body armor in the form of a *^flak toil to 
adopted early by the Air Force. Ctitfol col- 
ysea on the leti^lity of weapoos tad the da- 
trOiutioQ of wounds document the larrtiaa 
byDeBakey (8) that the appheatiao of eritt 
log knowledge oa body anaor might 
ably be expected to redoce the zraadcr « 
those killed to action by is per cent lad 
th^ wounded in action by 8 per (tat Al- 
though the wax ended before body arM 
could be used in any area of land c om o ^ 
other protective devwts, m adcClicia to l* 
famflur steel helmet, 
geona- Sir Alexander Hood (n) (to 
that the f>imniar crash helmet erf the BnW 
Army was designed by a neuroHugw (Hop 

Cairns) Surgeons of the Earcpcan Tl^" 
Operations (7) assisted the . 

the Air Force to a vigorous effort to pr^ 
high altitude frostbite. With protective^ 
ment and procedures t^ 

expert bonSir crews was virtually 

OphthalmcJo^ ^ 

on the ™ of 

tect the eyes from tiie hazards to tioo 

of the me .«e effited 

DMCC end tie Netlonel 
The faadence of 

bihty tbit grounded 

greetly tedneed by coBtm ^ 
.ff.et1ve m the pteiTotMorf 
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tually eliraiimted b> the inoculation with 
toxoid 

It IS dear that this preventive phase of sur 
gery must be develop^ with vigor and imagi 
nation to Leq) apace with the traumatic haz 
*Lrds of modem life or surgery will remain 
sokly a salvage service Although the surgeon 
IS historically the senior practitioner of the 
battlefield his place of importance has been 
yielded to the expert m preventive medicine in 
the conflict of mass armies ^\^th the awful m 
crease m the lethahty of weapwns and the dc- 
structwn of the avihan population as the 
strategic objective of the enemy it seems un 
ukely that mflitary surgery will ever regain its 
ancient position by virtue of its salvTige func 


tion alone As the mihtarv power of this coun 
try depends upon highly spcaallzcd personnel 
operating extremely complicated weapons and 
machines the military surgeon of the future 
must be an expert m the prevention of trau 
matic injury m addition to its alleviation 

THE DOCTOR AT WAR 

Having discussed certain ways m which his 
war cxpcncncc may have modified surgical 
theory and concept I shall deal briefly with 
broader p ha ses of the expenence of the Amen 
can Surgeon AUS Pearl Harbor found the 
avihan medical profession in a mare of poorly 
mtegrated but highly developed specialism in 
remedial mediane The prcvaihng tactical 
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There were many lc«ons of the first Worid 
Warthatwerepromptly forgotten orthcsigni 
ficance of whidi at the time were rcall> not ap- 
preciated In looking back at the expcnencc of 
World War I with the perspective of the recent 
war there u no single item that has more pro- 
found significance than the position occupied 
byFranklmH Martinas the representative of 
the medical profession during the first conflict 
It contrasts with the lack of a medical states- 
man at that level m World War U On Oc 
tober II 1916 President Woodrow Wilson 
appomted Frankhn H Martin to the Advisoiy 
Commission of The Council Of National De- 
fense The stoiw is graphically told by the pen 
of Dr Martm (17) hunself in his Digest of the 
Proceedinis of the Council of National D^ense 
during the World War Representation of the 
profeaion in an advisory capaaty at the 
Cabinet level insured that the voice of Medi 
erne could be heard 

In this respect I would be remiss not to pay 
suicereanddcservedtnbutetoourownDr Fred 
\\ Rankin Without the strategic advantage 
of position granted to Dr Martin m World 
War I It was inevitable that General Rankin s 
well designed efforts should meet with fnistra 
bon time and bme again Nevertheless, by 
skillful and untiring efforts as Chief Surmcal 
Consultant he stands out as the Sponsor 01 the 
Amencan Surgeon A U S and the comer 


stone upon which the achic\’emcnts of Amen 
can Surgery in World War II were erected 
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TABLE I — COUTAJIISON OE THE INCIDENCE OF 
the causes of death in PENETILATING 
WOUNDS OF THE ABDOUEN BEFORE AND 
AFTER CHEMOTHERAPY 


4 uloHlcd Jtn- 6 CMr«uli>]ttedbrl*c«& Jw*- 

trr mS t»d rr 94 M j W® 

Pw ctot tttt 


ilortility rite 


*7-9 

MorUHty rate 

Cna 

11 6 

CMoWdaik 


Po’ cent 

Ciowi ol de&tk 

ao. 
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Peitonltb 

9 

31J) 

Hemorrluge 

7 
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Hemorrhige 

7 

14.1 

PnanaoaU. 

4 

17-4 
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i 
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4 

17-4 
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death In only 2 Instances in the patients 
treated with sulfonamides. There is also evi 
dcnce that systemic sulfadianne therapy has 
had a similar beneficial effect in operations for 
resection of the bowel by greatly reduang the 
madence of postoperative pentonitis 

THERAPEUSIS 

The value of sulfonamide therapy has been 
unquestionably established m acute infections 
produced by a hemolytic streptococcus the 
pneumococcus and the gonococcus but it is 
of httk or no value In those caused by the 
hemolytic staphylococcus (3 4 13 18) 

Its advantages of low cost, ease of admimstra 
Uon and high bacteriostatic action often make 
It the drug of choice in these infections 

Sulfadiazme is still a valuable drug m cer 
tain mixed mfections produced by vanous 
gram negative and gram positive bacteria of 
the mtestinal tract In miro studies on ex 
tmples of mixed bacterial florae show that its 
marked bacteriostatic action is usually supenor 
to that of penicillin m the usual concentrations 
which are built ^ in the blood dunng sy^ 
temic therapy (Fig i) Clmical expencnce 
likewise demonstrated the effectiveness of 
thli form of chemotherapy m mixed mlccUons 
More recentlj very large doses of penioUm 
have proved to be very effective m the man 
agement of miaed infections. However ccr 
tain limitations of sulfonamide therapy have 
increasingly apparent Including 
u) the presence of bacterial species and group 
resatance (3) the mactivation of bacteno- 


tn.r«rtA-iHt Id vw 

I 



Fig I Blood igir pUtc ihowlng ti>e rapcrlor bacterio- 
•UUc effect in tlin ot lulUdluiM over that of penlcflljn on 
a mixed cultare oi both gram negative and gram positive 
bacteria. Paeudomonaf aeiuglrum. Staph jiococau aurt 
reslitant to penldlllD Ejcberichia cob Streptococmi 
viddanL rcaUtant to penldllin hemolytic itreptococma, 
aoiceptible to penlcinin Stapbyiococciu aoreii*, maceptlble 
to pcnldlUa nonhemolytic ftnptococcui, rabtant to 
pcmdllm. 

Static activity by inhibitors found m pus 
wound exudates and necrotic tissue (3) the 
development of drug fastness by many of the 
infecting bactena (4) the occurrence of some 
toxic reactions when its administration was 
not carefully controlled (5) its inabihty to 
penetrate areas of pus and necrosis and (6; the 
occasional occurrence of drug idiosyncrasy 
With the introduction of pcmciUm many of 
these limitations have been overcome. The 
sulfonamide inhibitors have little or no effect 
on the bactcnostatic action of pcmciJLm and 
its extremely low toxidty has been of equal 
significance Doses of one million units every 
3 hours have been used repeatedly and m one 
mstance a child received 100 000 000 units 
each 34 hours for 2 weeks without evidence of 
toiiaty (13) The tone reactions that have 
occurred dunng penioUin therapy have been 
due largely to impunhes or idiosyncrasies and 
the threshold of tonaty as yet is undetermined 
At the present time penialhn is the most 
effective chemotherapeutic agent available for 
the treatment of many surgical infections p>ar 
ticularly those caused by the staphylococci, the 
aerobic streptococci the gonococa and the 
anaerobic streptococa Evidence of Its supen 
onty over the vanous sulfonamides m the 
therapy of staphylococcal mfections is over 
whelming and its effectiveness in infections 
caused by sulfonamide-resistant strains of the 
streptococcus and gonococcus have been out 
standing The micro-organisms sensitive to 
its action tn vitro arc listed m Table II and 
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TABLE IL— PENTCTLLm ACI IVI T Y IN VITRO— 
8ENBrnVE W1CEOOHOAN181IS 


Gooococcia 
1 1 cm nfococciu 
Strep tococcu* 
bcffiolTtk 
virWaru 
mkrtaacropiubc 
amerobK 
SUphylococcui 
aorcQf 
aQm 
utacrDbic 
Mkrocoed 
pDCTBDOCOCCUl 
BacQlat krbtlSi 
PvfThii anthncla 
\ctlnDni><e> bmia 
fl^jiLiimn tetani 
Cloctridhuii tetamnioqihiicB 
CScMtrlifiaiB botnfintuB 
OaHtdcfiiiffl wekhli 


OoctHtlhiin btstolytkai 
Ooctridhtm 
OottrWnrm ao^clE 
Ooatitdf m oedmatlena 
Ooatridinm mmuam ea 
ClactricCcHB afenDcntaiM 
Baallia <BphUwriac 
TUdThrt pacododlphtberiM 
lActofaadtha 
CrrtocDiccta bomJoits 
Spirillum lairua 
Strrptobacfllu* raonlfl 
fonnli) 

TTCKmema palDdum 
Bamui alkaUgme* (mac 
ctraiot 

LcptiiM^ra tctcrobcfiior 
rhagLcc 

Elrydpelotlirix rfaunopa 
thke 


those reatrtant m Table III More recently 
the very low tcuddty of pecJcflka haa per 
mlttcd exploration of the dimcal value of very 
large dose* in ioiectuna produced bv bacteria 
reaiataDt or sli^tly susceptible to ita action 
Tbe encotiragtpg resulti obtained justify a 
more tboroogh investigation of tl^ tbeia 
peubc posstbilide* of large doses up to one 
mlllKin or more units every 3 hour* in this 
type of infection 

In the 4 years between November 1943 
ond Novem^r 1946 704 surgical infections 
treated with pemcfllin surgery when indi 
cated and the general and lo<il supportive 
measure* for correction of altered phyaiolt^ 
have been atudied and they included the 
following 


SttpliTlocDcnl infcctkntt 4 7 

Pnetnsococc&J infectioru 70 

SfiacTciblc itTcpUicocc»l iDlRtnm 
VrnUc ttrcplococcml lofcctiocN 80 

Oonoco c cfc] lnfectloQi 46 

VctloocnTOtk Infcctiooc 7 

IIuiTtca bU inlectbot q 

RctUte fevrr hi/ectk)CEt 8 

Gu rmafTcoc Infcctko* 

Pyooniu farasr cD OM infectioru 4 


Experience has shown that penialbn ts the 
chemotherapeutic agent of choice in the treat 
ment of all staphylococcal infections In stir 
gery having replaced all previous form* of 
chcinothcrBf»> An arbitrary tabulation of the 
dtnlcal results obtained with penidlHn In the 
treatment of the 437 cases ^th establiabed 
stophj lococcal infecuons is given in Table TV 


TABLI HL- PENICILLIN Acmin ct \m.^ 
ItESlBTANT oa SUCBTIY fTSOICm 
STRAINS OF inCRCKItGAJTOO 

TUi-fTW« col 

H Infloeaii* 

B«dTha typkwa 
Rrilhji piAtrpbima 
tUrfllm d^Mnlake 
BadSus protem 
Btdlhji oitmtliQi 
p^ixyuiCU* 

AmifaKter terafCBei 
rUciPqt flocraoiM 
Badihtf friedhorkri 
Rji-ni w* prafiftoffts 
pesUs 
Vibrio cbolcTi* 

The effects of penicillin thenpy vnt pl^ 
dcularly apparent m the treatment d lie 
severe stapnylococcaJ Ipfechooi witk rnnsw 
manifestaboDS. If themfectwowiimtheii 
fuse or ceUnhtic stage, penldffin iimpj s» 
often followed by complete and gaihie« 
resolution and a minimal imismt of local dt- 
strucdoc of tissue (Tig 1) H the efapoa 


TABLE IV — EEStnW Of PENTCHII* IBIlin 
staphylococcal IXm3XD3 
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d^vekipawat meUsUtk onnpUcsUoiu. 


waa made late however the mvaave qualities 
of the infection were overcome and the process 
was locahxed but necrosis of tissue usually 
occurred Frequently penicillin so controlled 
the invasive qualities of staphylococcal mfcc 
twns that emcr^ncy radicd surgical decora 
preasion or excision of infected areas often was 
cliirunated or replaced by more conservative 
local tj^ies of surgery 

Early diagnosis was of considerable im 
portancc m determining the results obtained 
with penidhin chemotherapy in regard to mor 
bidity mortality and functional results Ac 
imrate or complete clinical as well as bacteno- 
«?icah diagnosis was likewise of definite im 
portance. 'ITic presence of secondary or meta 
static infectious complications usually delayed 
or prevented the complete response to chcrao- 
therapy (Fig 3) Failures were associated with 
imections In the aged, severe conditions pro- 
by penlcillm fast staphylococci over 
y^hnlng infections m patients monbund 
Wore the start of pemallin mcoraplete 
*^^^^^ 0 * 15 , or the presence of endocarditis 

A more accurate impression of the value and 
^Utions of penicillin m the management of 

phylococcal surgical infections mn be ob- 


tained from an analysis of its effect on staphyl 
ococcal septicemia, carbuncles acute hema 
togenous osteomyelitis, chrome osteomyelitis, 
and acute postoperative parotitis. 

Stcfhyiococccl septicemia The mtelligent 
use of penicillin has significantly reduced the 
high mortabty and prolonged morbidity of 
staphylococcal septicemia In the past the 
drculatmg bactena were filtered out of the 
blood by the reticuloendothelial system and 
subsequently often produced secondary or ter 
tiary metastases in the viscera even when sur 
gical attack removed or seemed to control the 
pnmary distributmg focus. Because the meta 
static abscesses were frequently multiple and 
often inaccessible to surgery the patients sur 
viving the imtial pnmary infection frequently 
succumbed to the later infectious complica 
tions For these reasons and our lack of any 
method of controlhng the staphylococcus m 
remote or unknown areas, the raortahty of es- 
tablished staphylococcal septicemia was very 
high varying between 60 and 90 per cent in 
various senes and averaging 79 per cent 
When the infection spread to the meninges or 
became engrafted upon heart valves, the mor 
taUty approached 100 per cent. 



544 


SURGERV GYNECOLOG\ AND OBSTETRICS 


TABLE \ —STAPHYLOCOCCAL SEPTICEMIA 


MortiBly 

Recovery 


67^ 
3* 5 




y> 


Fel«l Cue* 
Re co Tcred Cue* 


B«ieJt4] d(7i Btiuldg* 

18 tiJ 

So 53* 


The obvious values and limitations of pent 
ciUin therapy m the management of this con 
dition are Illustrated in a recent stud> of go 
cases of hemolytic staphylococcus septicemia 
at the Cmdnnati General and nel^bonng 
hospitals between IQ40 and 1946 A total of 
40 cases of staph> lococcus septicemia were 
treated with auuonarmdes, surgery when indb 
cated or bactenophage between 1940 *nd 
1943 a similar senes of s® cases were 
treated with penJdTlin m addition to other 
medical and surgical medical measures between 
1943 and 1946 Table V compares the two 
senes In respect to mortality and morbidity 
indicating the profound effect pcnialhn has 
had upon this infection 

It 18 apparent that peDidllin has appron 
matelv reversed the mortality and recovery 
rates. Whereas only 31 5 per cent recovered 
under sulfonamide bactenophage and other 
forms of therapy 70 per cent recovered under 
pcnicillm therapy A further analysis of the 
fatal cases reveals some of the limitations of 
lienioUin therapy CT*ble VI) 

The results in the cases developing vege- 
tatne endocarditis particularly early m the 
senes were \Try poor and this condition ac 
counted for almost half of the deaths. Of the 
remaining 8 fatal cases, 5 of the deaths occurred 
withm I j to 48 hours after their admission to 
the hospital and start of pcnidlhn treatment 
In these Instances, the fulmmatmg Infection 
or moribund condition of the natient produced 
death before the maximum dicmotherapeutlc 
effect could become manifest In the case of 
the infected bum the Staphylococcus aureus 
was resistant to the action of pjcnicflhn 

The outcome m the Individual case was de- 
pendent upon many factors (2 12) including 
the age of the patient the susceptibility of the 
strain of staphjdococcus to pcmcfllin the site 


TABLE VL— TATAl CASUOT 
STAPHYLOCOCCAL lEPIKIXU 


\ eietmtlve eodoariltl* 
Ppc u TBo nk 

lo/tcted bom ol 6a per a . 
C*vtnMQt iim]* tbrotolciii 
Otitis nrdk iUi laten] rim* 
PrapUfus 

Acute osteoDyetitl* (Urmiml) 


and nature of the pmnaiy Infection, lie ii 
tion of the bacteriemk, thcpr u epctiaib: 
don of secondary or metasUbc tbueaev t 
accessibility of the pnnury or lecoodiiji 
fecdons to surgical drifaugc, and tie praa 
of other associated and coropGcitin^ilaa) 
Inadequate treatment predaposed to rrfifie 
Experience has shown that trtstnsoil b bs 
successful m young adults or cbOdirafasicrs 
the diagnosis of sdiphylococal barteneai^ 
made early pcnidllin therapy proi esd^ 
Inteirivdy and sorgical diamage b 
when indicated . 

CarhtruUi A caibimde 
spreading and neaotuing 
(KtioD of the deeper b«B of lie to ^ 
Ribcutmeooj Itaue *•'*'*' 5* 
tensive necroses, sloughing 
subcutMeoes ttasne 
The meny forms of treetment^ 
devised for orborKlee sro 
iMhmty to control the loc^ 
"cherectensUte of tU* 
great majonty of tuTgetes hi 
employ cruoil tocaiais 
cause of the tendency of tk 

locally or mvade the 
treatinenl of cheto et 
the Cincinnati Geneial 

radical exosain Sulfoii^li ^^^'7 

era! has been disappoint^ SK*' 
the natural resistance of the benoi) 
lococcal aurtus. ^t.jRnaitbePi’’ 

marked effect 
ageraent of 

40 cases with carbuncle wt^ 

with penicillin 
October 1946 * 
aHin and niUadianne. 

™ 1, 000 to Kfico hrt cor n 

Intramuscularly m Tbe*'f^ 

which It was given mtraiTDcmsiN 



ALTEMEIER WADSWORTH PENICILLIN IN SURGERY 


545 



total dose -was 927 000 umts and the average 
duration was 7 days 

TV results of treatment indicate that pcnl 
cfflin IS obviously the chemotherapeutic agent 
of choice m this type of infection W^en ^ven 
early in Buffiaent amounts and over a long 
period of time it brought the general 
^^Jocal invasive manifestations under control 
yjdun a period of 48 to 72 hours and so modi 
hed the subsequent course that both mortality 
^d morbidity were reduced In our expen 
penicillin therapy was followed by com 
plete and spontaneous resolution m 26 5 per 
of the cases (higs. 4 and 5) by partial 
f®olution with centralixcd necrosis in 22^4 per 
the cases with piartial resolution and 
m 49 o per cent of the cases, 
and b> faihire in 3 per cent of the cases. Thus 
not necessary to subject these patients 
o emergency total excision of the lesion in 


order to control this infection Smee the in 
vasivc qualities have been controlled so effee 
lively with peniallin more limited surgical 
proc^ures are recommended when indicated 
consisting of mcnsion and dramage of abscesses 
occumng during therapy and cruciate masion 
for the remo\’al of necrotic tissue 
Acuie hematogenous osteomydilis In the 
past the results of treatment m this condition 
nave been unsatisfactory for several reasons 
Difficulties m diagnosis often resulted m delay 
and spread of the process with extensive dc 
struction of the bone When early diagnosis 

f IBLE VIL — mSULTS OF pjcwchijn 
THEXAPY 

Cu*> IMt cest 

I Spontxii«ous roolction rj * 6 .$ 

a Partial molutton «lth necTocis ii 1J.4 

3 VbaccM formalioo 14 45 o 

4 . Failuie I 1 0 
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n* *. r II 43 jTVt, Admitted I0 Oadnati GomiJ Aft 

^ » th * Uit« CAibBOcie « Uk orti o< d*T* darAtke. T rrnrrr A tm w 

pube retB»Ij>ed n«mAl titer third dty AffOrtfice erf emtoow tn- 

fuU 3, *44, I tttrt 0/ trettment rnlth paWTEn b,AifU»ti». W 4 * 
u the cvmock Aitd tlmoA eooplet betlo* htw ecmntd m g e»y». 


wu made, the prindpal method of arrest and 
control of the necrodtiog process was cmcr 
gcnq decompression of the inroh'cd area bv 
surgical drainage followed by prolonged peri 
ods of immobllliation More recently cherao- 
tberap} with the sulfonamides used as a sop* 
plcmcnt to surgical intcrventton aided in the 
control of the infection but left much to be 
desired PcnidDln on tbe other band has had 
a profound effect upon acute hematogenous 
osteomyelith and has greatl) modibed both 
its managcracnt (8 14 19) and rocntgeno- 
graphlc interpretation (9) In the group of 
64 cases of acute hematogenous osteomjelltifl 
treated with pcniaTlin the mortality rate was 
remarLablj low being r 5 per cent In gen 
cral the other results of peniciDm tberapjy 
N’aned pnmanly with the time of diagnosis 
and start of treatment falling mto 4 groups. 

The first group included those case* m wblcb 
the correct diagnosis was made within the first 
3 or 4 days, and adequate treatment was 
started ImmediatcH The results were truly 
excellent surgical {nteiwentkm usually being 
unnecessary and abscess formation mfrequent 
After a period of 36 to 72 hours, the lei-er 
rapid pulse bacteriemia and other general 
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Flf 5 V yttn. i left, Carbunck of face ullli difiuie criJiifltJi, throrabophleHtii of 

faajJ cilcriiil, and anterior Jugular vemt, ataptyfococcal boctcriefflk, and bflateral pncairtonla. Tkd- 
peratore, io6 degrta F at atan of pcnIcURn therapy b Effect of lo day* therapy with penidUin. 


tuted the fall of temperature wo* usually 
prompt and not delayed for 36 or more hours 
as m the case treated without surpeal inter 
vcntion 

After a week or more had elapsed penosteal 
reaction and localized patchy demineralization 
of the underlying meUphyois became evidcut 
m the roentgenograms and mcreaaed m extent 
and degree becoming most marked i to 5 
months after the onset of the infection Re- 
calcification of the dendneralixed areas fol 
lowed with re-cstablishment of a more normal 
appearance of the bone Sequestration rarely 
occurred m thm group 

Hie thud group mcluded cases in which the 
diagnosis and treatment were delayed for 7 to 
10 or more days and those m wbldi the mfec 
twn was unusually severe The local dcstruc 
tKffl of bone became very great and soft tissue 
abscess formation and sequestration occurred 
m most, but not all of the cases The local 
Infection was arrested with more difficulty in 
this type of case and longer periods of treat 
oicnt with penidllm were usually required 
Small absccttcs were treated by a^lration and 
large ones by mosion and dramage Prolonged 
inunobfliation by cast in these cases seemed 
lo be definitely bdicated 

The bony changes as revealed by scnal 
*^lgtnograms at the start of penidllm treat 
*^t ihow^ extensive bone destruction which 
merctsed on subsequent examinations. Sc 


questratioD occurred m most cases and in 
many instances the smaller sequestra were 
gradually absorbed spontaneously 
The fourth group induded certain fulmmat 
ing mfections in which the patient would not 
live 48 or more hours to permit the maximum 
effect of penicillin Surgical intervention after 
adequate preoperative preparation was neces- 
aary as an emergency measure m addition to 
mtensive pcnialhn therapy 
In general the effects of penicillin mduded 
control of the generalized mfeebon with sten 
lization of the blood stream reduction of the 
mortobty rate and decrease m the inadence 
of metastatic or secondary infectious comph 
cations- If metastatic complications such as 
staphylococcal pneumonia pleuntis pencar 
ditis thrombopnlebitis etc. already existed 
penidllm was a powerful chemotherapeutic 
agent aidmg m their control as an adjunct to 
surgical or conservative treatment as mdi 
cated Thus the morbidity was also decreased 
There seems to be little doubt that adequate 
penicillin therapy can eliminate the necessity 
of emergency surgical mtervention m most 
cases of early acute hematogenous osteomycli 
tis (8 14, 19) It must be emphasized that 
early diagnosis can be made only on clmlcal 
grounds and that little or no help is to be ex 
pected from the roentgenograms for 10 or 
more days- If there is any doubt as to the 
presence of an acute osteomyelitis it is better 
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to start pemoUm therapy rather than wait 
until the dia^oeis la proi^d 
Of particular mterest were the resultant 
rocntgenogranhic change* which occurred In 
the invol^rd bone treated with or without sur 
gery Dunne the penod of penicillin therapy 
evidence of bone damage was absent or con 
fined to minimal changes such as slight pen 
osteal reaction or small areas of dcmlDeraliia 
tion m the underlying cortex- After the cessa 
lion of chemotherapy the periosteal reaction 
and mottled appearance of the underlying 
bone progressive Increased reaching a maxi 
mum I to 5 months after the onset of the in 
fection In this way the bone always looked 
worse a month or more after penidllln therapy 
than during it This picture has been inter 
preted as l*lng the result of spontaneous ab- 
sorption of bone destroyed early In the infec 
tion and not as the result of continued de 
itruction of bone by an extending chronic 
osteomyelitic process. Following this retain 
ficatiou of the involved areas occurred often 
\ery rapidly MeanwhOc normal growth of 
the roctaphyse*, calcification of the adjacent 
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t table VTTL— AEftOBIC STREPTOCOCCAL IN 
IfECTIONS— RESULTS OF PENICILLIN TIILRAP^ 
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thctic and operation unquestionably throw an 
added burden upon the patient greatly weak 
ened b> some other primary disease which pre 
disposed to the development of the acute 
parotitis The sunphdt) of administration 
and the duectneaa of action of effective chemo- 
therapy largely obviate these disadvantages. 
Of 6 patients treated with peniallin 4 unacr 
went complete and spontaneous resolution 
A fifth responded aatisfactonly to penicillin 
after failing to respond to Lugol s solution 
'Ihe sixth underwent partial resolution with 
the formation of an abscess which was incised 
The general response of this infection to 
pcmdllm therapy followed the general pattern 
seen m other surgical infections treated by 
chemotherapy An interval of 24 to 48 hours 
following the start of treatment preceded the 
development of obvious signs of clinical im 
provement Thereafter the improvement was 
progressive and usually rapid 
Aerohe hemoly he streptococcal tnfections 
woule most of these Infections respond prompt 
to sulfonamide therapy penidlhn is also 
effective and particularly valuable in 
"osettses resistant to the sulfonamides (Fig 
) The results of therapy m cases of hemo- 
3^ streptococcal infections treated at this 
ospital most of which were sulfonamide 
^®*'*tant, are summanxed m Tabic Vlil 


TABLE I\ — ANAEROBICSTREPTOCOCCALINFEC 
TIONS— RESULTS OF PENICILLIN TnERAP\ 



In the treatment of anaerobic streptococcal 
infections, peniallin was far supenor to the 
sulfonamides (3) In vitro studies showed its 
bactenostatjc action under anaerobic condi 
tions for the anaerobic streptococci to be far 
greater than that of the sulfonamides. We 
have had an opportunity to use pemallin 
therapy on 22 cases of anaerobic streptococcal 
mfeetJonsanri the resultsarc shown m Table IX 
Pneumococcal infections The average pneu 
mococcal infections seen in surgical practice 
respond >Try well to sulfonamide therapy in 
much the same manner as do the hemolytic 
streptococcal infections Pcnialhn therapy 
was therefore reserMid for those cases which 
were sulfonamide resistant and the results ob- 
tained m 70 cases are shown m Table X 
Tetanus A dmlcal study (6) of 22 cases of 
established generalized tetanus seen m and 
about Cmcinnati has failed to show evidence 
of any beneCaal effect of peniallin on the 
course of this disease There was no obvious 


TABLE X-— BULFONAinDE RESISTANT PNEUUO- 
COCCAL INFECnONB— RESULTS OF PENI 
OLLLS THERAPY 
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fall b the temperuture or puUe rate ea bai 
been repeatedly seen m other lafecllona sus- 
ceptible to its action no decrease id mortality 
or morbidity nor any definitive decrease lo 
thesevent> duration or frequency of the con 
vulsive seixures which could be attributed to 
the actwn of penidUia Eioeptions were found 
m cases complicated by pneumoma or other 
secondary bfections susceptible to penldUin 
in which the improvement that occurred was 
doc to the effect of penlollin on the compll 
catmg infection and not on tetanus. Hic evi- 
dence mdicates that the successful manage- 
ment of tetanus depends not on chemotherapy 
but on early diagnosis adequate serotherapy 
for neutralisation of free toxm control of be 
convulsions and the administration of general 
supportive measures. 

Human btU tnfedwns When once estab- 
lished this Uqie of infection has been controlled 
with conslaerable difficulty m the past. Its 
necrotitbg burrowing chamteristics have re- 
sulted b prolonged morbidity extensive septic 
necTOsls of the tissues bcbding bone, tnTfmla, 
unpaired function and even amputation- The 
results with penIdUb therapy b 9 cases have 
been very promising and they bdicate that 
peniallin is a valuable therapeutic agent for 
this condition being supenor to the sulfona 
mides. In 5 of the cases the response to paren 
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ncse form, loduka, has 
therapy but no latisfactocv 
was known for the strcptooscills ry tyfc 
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latabUahed gas gangrene Clinical investiga 
tions indicate that parenteral penloUin used 
m conjuncUoD with surgery gives encouraging 
results, but onl> when it la given m relatively 
Urge doses of 200 000 to 400 000 units and 
800 000 units per day (i I 16 18) In a study 
I of cipenment^ gas gangrene (7) the thera 
: peuGc value of peniaUm has been determined 
quantitatively 

Average doses of pcmdUln had no measur 
tble effect but large doses corresponding to 
appromnatcly i 000 000 units given every 3 
hours had a very definite effect reducing the 
mortahty prolonging the hfe of the guinea 
pigs and localizing the lesions Without sur 
gery however discontinuation of pemailm 
was followed by prompt ^read of the lesion 
and ultunate death These ei^nments Indi 
cate clearly that pemdllm in large doses is a 
valuable adjunct to adequate surgery m the 
treatment of established gas gangrene since it 
limits the spread of the lesion prolongs the 
period during which surgical d^mproaion 
and ezaslon of Involved muscles can be done 
successfully and reduces mortahty This cor 
responds to the ^bniral impression of Jeffrey 
and Thomson obtained in 33 cases of gas gan 
grene that peniollm can arrest the progressive 
myositis but that radical surgery is sUU the 
mam factor m treatmg the diseise In our 
clinical emenence of 1 2 cases of gas gangrene 
the use of peniollm In conjunction with sur 
glcal decompression or amputation seemed to 
be of definite value m overcoming the invasive 
manifestations of the infection If the diag 
nosis was made at an early stage while the 
gi^igrcne was more or less localized and mapi 
ent, radical decompression of the mvolvcd fas- 
dal compartments by free longitudmol md 
•was ana exosion of the infected muscle usu 
resulted m the arrest of the process and 
the laving of the extremity If the diagnosis 
^ mde late when the process was extensive 
^had caused irreversible gangrenous changes 
m the extremity implying loss of fimction of 
the limb open amputation of the guiUotmc 
modification became necessary 
7) At the present time it is mconceiv 
any ty^ of serotherapy or chcrao- 
can rtpl^ good surgery m the treat 
ment of gas gangrene 


AciiHcmycosxs Pemailm has been much 
more effective than the sulfonamides in the 
treatment of actmomycosis but m our expen 
cncc It IS used most effectively in conjunction 
with sulfadiarme or sulfamerazme Pemallln 
given m full doses over a prolonged penod of 
at least 4 to 8 weeks in association with sulfa 
diazme which is contmued under control for 
an additional 4 to 6 months has given us the 
best results Very satisfactory results were 
obtained m the cervicofaaal type and other 
cases of both abdominal and thoraac actmo- 
mycosis have undergone arrest and rather 
spectacular regression under this manage 
ment with progressive decrease m size and 
finally disappearance of the tumor masses and 
pam Whether or not complete cures ha\e 
been obtained m these cases remams to be 
seen 

SUmiARY 

It IS evident that the sulfonamides and pcni 
alljn are very effective and useful agents in 
the treatment of many mfections commonly 
encountered in the practice of surgery Pcni 
allin Is far superior to the sulfonamides in the 
treatment of infections caused by the ataphy 
lococcus and it has been particularly useful in 
the cases of infection caused by sulfonamide 
resistant gonococa hemolytic streptococci 
and pneumocoed It is also the chemothera 
peubc agent of choice m gas gangrene ratbite 
lever actmomycosis anaerobic streptococcal 
infections and human bite infections. The 
use of increasingly large doses of penicillin 
permitted by its very low toxiaty Is gradually 
extending the field of effective chemotherapy 
m other mfections produced by less suscep- 
tible bacteria. PenidlJin has b«n strikmgly 
effective m diffuse or generalized staphylo- 
coccal Infections which have been diagnosed 
and treated early with pemalhn with the ex 
cepbon of those caused by a resistant stram or 
those complicated by acute vegetabve endo- 
carditis The early treatment of diffuse mfec 
bons caused by the staphylococcus or strepto- 
coccus often WES follow^ by such prompt and 
complete arrest of the destruebve baxlenal 
process that suppuration did not develop and 
surgical mtervenbon either became unneces- 
sary or luruted to more localized measures. In 
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the management of suppurating surgical infec 
tions caused b> susceptible bacteria, pcnidlljn 
therapy has had a striking benefiaal effect on 
mortality and morbidit) but the fundamental 
surgical pnndples of early accurate diagnosis 
early treatment rest, adequate external drain 
age correction of altered ph>'slolog> and vjgi 
hint supportivT treatment remain as important 
as ever 
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CANCELLOUS BONE GRAFTS TO THE JAW 

T G BLOCKER, Jr M D Galveiton Texts 


T he problem of bone grafting m the 
kmrr jaw menta senous considera 
tion even though it is met with rnfre- 
quently in avillan practice Distor 
'iJOQof appearance which results from mandibu 
lar loss in the course of surgerj of mahgnoncy 
and foUowing severe mfection or trauma is 
secondary m importance to disturbance of 

PromtedlttietYTnpQchimcDnutkSurxcryoiUi licodaod 
Nni, bdm the Qhilcal CoDcroi of the Ai&ericu CcUefc ( 
Scrinai, On^od OUo, Decsnbrr 16-10. 046. 


speech and to the impairment of mastication 
and deglutition which affects profoundly the 
mdlvidual a entire nutntional status In war 
surgery the necessity of bone graftmg to the 
lower face arises rather commonly because of 
the high modence of massive maxiUofaaal 
injunes from bullets and shell fragments 
Mandibular bone grafts were first employed 
30 j'ears ago dunng World War I by the (^r 
man French and Engbsh Amencan groups of 
wprkers with perhaps a thousand cases re 
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ported m all A varxrty of sources were cra- 
in the remedj of etulI! losses of bone 
and m ununited fractures. These Include 
I Sliding or pedicle grafts from the mandi 
ble for losses not greater thAn ^ centlmeten in 
the symphysis or body 
a Cortical grafts from the tibia 
3 Osteoperiosteal grafts — thin aha^ingi of 
bone and penostcom about a millimeters m 
thickness — for small bony defects not assod 
ated with disturbance of contour 


neck for rcstoiatkin of tte 
dying soft structures of the 
Cfts from the mm 

e losses of booe and dishxti® 01 iKH- 


arins rtcHil jnn the « 

method of 

;ot, noUbly Btnelt Bron, enl« 
rbenever practKable- 
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TTie bterature on theones os to the mecha 
iLim of bone re^^emUon is voluminous and 
las mftuenced considerably the operative 
cdimque. For a long time it was lelt that 
xnostenm was indi^nsable but expen 
itental and clinical evidence has demonstrated 
that neither periosteum nor cortical bone is 
wcessary for successful grafting The su 
penor qnahties of cancellous or spongy bone 
provide for rapid \'ascularizatIon and earlier 
stabiliatKm and union for this reason small 
^ps of part -cortical part-canccllous bone arc 
becoming increasingly popular in orthopedic 
wd manllofacial surgery when it is felt that 
hnmobQization can be mlintamed without the 
w of cortical bone as a splmt for fragments. 
Im eaploymeiit of large blocks of pure can 
cellous bone from the ilium is the most re- 
innovation m bone grafting And while 
other workers may be able to demonstrate 
good results with other methods of 
l*®wtructioa of mandibular defects wc have 
cancellous block grafts an extremely 
dwactory medium if repair The ilium is 
[|^uy accessible and furnishes a large amount 
available spongj bone Following removal 


of all cortc.x tbc graft is easily cut and shaped 
to fit the requirements of the individual case 
The use of chips alone is rather haphazard 
and It is difBcuJt to mamtam good contour 
For extensive defects such ns angle-to-angle 
loss of bone wc have employed at times a 
tantalum trav to givx proper shape to the jaw 
In these cases more than one block graft is 
used, and cancellous chips arc packed around 
the open spaces 

With present-day dental applicanccs there 
need be no dependence on the mandibular 
graft for onv part of fixation Cancellous bone 
very quidJj develops strength and evidence 
of firm bony union within 8 to 14 weeks time 
after operation when dentures may usually be 
fitted We have been aide to observe grafts 
directly 5 to 6 months after surgery when ex 
posvirt IS Tonde to odd a cartilage implant for 
improvement of chin contour They show 
smooth white bone with a well-developed 
pscudoperiosteura and on stripping of this 
membrane numerous nutnent vessels are seen 
entering the bone 

The most important requirements for sue 
ccas in bone transplantation are adequate sup- 
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pic cover free of scar tissue tnd induration 
absence of Infection and avoidance of con 
tammation at the time of operahon and 


proper preopcrati\T and postoperative im 
rnnh ilm rinn of fragments. The necessity of 


ha\’ing resilient soft tissue covering has not 
been adequately stressed and here tunc Is an 
metcapable factor in the elimination of wound 
reaction For avulsion deformities pedicle 
from the thorax and abdomen must be 
empko'cd. Less severe defects may be taken 
care of by rotational flaps and othCT methods 
of rearrangement of local tissues. Even s ma l l 
adherent scan should be removed several 
weeks before bone grafting with complete ci 
Hpfm and wide underrmmng to gi>T relaxation 


In closure Operation should never be per 
formed through a wide ocatrix or through an 
mdurated area. Remo\'al of loose sequestra 
and fragments of teeth hastens the subsidence 
of localireddramtge and infection. We are not 
yet con>'inced that early operation Is advisable 


even with the ose of pcmdDin and it 
our nutem to doluy bone giuft^ 

peood of r ninthe ^ 

■ge fr^ the .mm. The sift 
^ have waited over 6 
ndeuce of acttwi evidence of 
Bono grafting to the jaw 
operation of both >“* ,^,^d»ii- 

total eurgeou 

cal devdeea for ^ 

before «>d at the tune of 

after the petlent e oral ud ^ 

Proper emphaaia muat If 

provement of the genet^ ^.SfweWilk*’ 

aawell with correction of anemia, wtajn 

and protein imbalance ,.^,^1 bme 

nSi chief pnAlem ta ^et 

proeedurea of the UMih^ ^jed 

fiaation and Into cooaalm 

Varfoua factor! muat be 1^ ™ 

don aiaemidcharmiero 

of teeth m the upper and lower).* 
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Hf. 4. IL II B Qirporal aged 35 ycArt, recdvcd * b, Exponrc c 4 nufidibular defect at opeimtioQ 1 ^ear after 
thcQ fngmeot woond Jodc 19, 1944, av^oa of aoft adnriarinn. Soft tlnje loas baa been replaced with a pedicle 
daja 0} tiu Him ana Soor of toenuuth and ktti of the flap from the cbeaL c, Tantaiam tray containing canceBout 
rigbt body and lymphyili of the mandibie a. Appearance block grafU d Appearance following operation e, Proflle 
OD ifimMop iboarlng granulatioQfl and draining ainuiea. view 

of ocduaion of the fragments. Because of the positfon and maintained there by a wire 
danger of opening mto the oral cavity at the through the angle tip or ramus which protrudes 
time of operation the position of fragments through the skin and attaches to a bar coming 
cannot be altered at that time ereept m angle around the face from the mtraoral splint 
defects or where the fragments arc edentulous Where both fragments contam teeth a cap 
If both fragments are edentulous some mod metal splint with rigid crossbar is very satis- 
Ification of the Gunning sphnt is used durmg factory preopcratively At the time of inser 
the waiting period and also foUowmg bone tion of the graft two mterlocking cap metal 
grafting At operation wc usually empb^ some splints are used to hold the jaws absolutely 
type of internal fixation such as a piece of immobilized At the tune of operation we have 
perforated tantalum shaped over an impres- employed either endotracheal anesthesia or a 
•ion of a normal cadaver mandibb corabmation of (i) high bilateral mtraoral 

Where one fragment is edentulous and the mandibular block with 2 per cent novocain 
other contains teeth the latter is kept m oc (2) local novocam infiltration and (3) spbal 
elusion by a flange sphnt The edentulous anesthesia for removal of bone from the ilium 
portion at operation is hberated on aU sur We prefer the second method because of the 
faces, placed as nearly as possible into normal advantage of novocam odrenahn solution m 




minimtang bleeding m the ofjcrative 6eld- In 
t^tion tlie patient Is leas likely to develop 
postoperative respiratory distress and nausea 
wben a general anesthesia can be avoided 


TECHNIQUE 

The operative technicpie is as follows 
Incision IS made parallel to the lower border 
of the mandible with care taken to prevent 
injury to the mandibular branch of the facial 
nerve. This nerve can be avoided by diasec 
tion downward external to the plotyama for 
about 3 centimeters below the mferior border 
before approach u made to the bone frag 
meota. About s centimeters of bone ii ex 
posed on each side where fragments contain 
teeth. For ramus, angle, or posterior edentu 
loos fragments exposure can be made by 
stnppmg the penosteum for long distances 
without danger of entering the oral cavntv 
Eidentulous fragments are detached thoroughlj 
and replaced in normal position 

Ebumated ends of fragments are cut off by 
sharp rongeurs, and the outer cortex of the 


mmdible m tie redpttiit ucu a 
with a dental burr tmta an area ct 
bona auflSoent tor good 

Meanwhile the Ulan oeat hai taen eipaw 
rebpelioateally W another 
lar^aecHon of dlnm la 
oeteotnme and placed ™ a wo^ bl^^ 
mmoval of all cortreal bone,J^ a W 
dfacarded. S 

with a deep removable No. 31 wire 

No 36 mtermpted entnree irejaed w 
1 anouW 


llii ■’ Presaare dreaeing 13 af^ 

The graft la sbiped with Bb 

J _11 


The graft la shi^ 
rongenn, and all tanceDoia Ai^ ^ 
be packed later into op™ pMitiiii a 

becT nie traiuplant i 3 
both an inUy and 0“**^ ittb** 

Ited by a eiwle c^nSS 

steel wne at each '"i , booe » 


Steel wire at each end- booe cc 

should be m contart 
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■ ^ F P IVl, ottd »o jTttrt, received 

••■d unterfor ooe-thW 
^^botr ol^niiKEblt Appdiince 3 
b Peibcte^Uipodtio; 
Sj^tfTOogiiia ib«Inj bonefcm. d Inter 
"Pf"' 'O' tanKWHmtion 

■!*> ftraTfL. 

prat*™ .re 3« to be airicd 




of S^redino ^ U obtomed bj ligation phaaaed that there must be no tension on the 
“«Ismadeln^,“‘*'"^i^“ ■*“ '™o- Co*- "igo* “nd it may be ncceasaiy for 

f”5 Is atmUed “nd to pressure dress- proper rclamtion of the tissues to undermine 

ppued It cannot be too strongly em the aUn for considerable distance. 
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■xrndiiJ autilue jn/t teoiaw dntiuuet, « Uifc canrtOeiM bou fnit uphc 
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CRepraducfd throogb ujmU»y of ibc J B Upfincott Ina utkk I7 
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In crver talf of oar cases closure was made 
with fine sflk, but as we felt tliat in two m 
stances drainage occurred as a result of buned 
sak sutures, we began to use a amgle reraova 
blc No 36 wire for the deeper layers 

and continuous running atitdi of No 38 xnre 
fortheshn 

ATTER-CASE 

Postoperatxvely patients are kept in a semi 
nttmg pooUon and watched clc^j for evi 
dcncE of respiratory difficult} In one instance 
we found it necessary to open an mtraoral 
splmt for 34 hours to relieve obstruction 
Liquids are gi\Tn by sj^nogc or tube and 
gradually the patients Icani to put semisohd 
foods around the ^dinta with the fingers. Pro- 
ton and vitamin intake is given careful 
attention 

Routmtly we have gi\'cn for s days post 
operaUvdy 20,000 units of penialUn In % per 
cent no\*ocain solution everj 3 hours. Pres- 
sure drcfflmgt to both donor area and face ore 
nuratained for 10 da}!, and frequent mouth 
wish ti used for oral hygiene. Patients ere 
osuali) ambulatory by the end of 2 weeks. 
After 7 or 8 weeks the cap metal flints arc 
released, and the state of clinical union 1$ in 
Jpccted If the fragments are not absolutely 
rigid, flints are left in place for another 2 to 
4 weeks before remo\'aL Dentures are fitted 
within 8 to 14 weeks if normal buccal and 
bbioal\-eolar sula arc present Otherwise 
these mutt be reconstructed by stent grafts 4 
to 6 months later 

Dunng the past apf years we have seen ra 
tnarm} plastic surgery center 68 patients who 
we required bone grafting because of mandib- 
loss greater tWi 3 centimeters. Eight 
of these showed massive avulsion wounds 
^ch required replacement of soft structures 
Y pedicle flaps prior to bone grafting Two of 
68 patienU are still waiting final operation 
pending tubsldcnce of tissue reaction 

In the remaining 66 cases blocks of pure 
tMceHous bone from the ihum have been cm 
plo>'td for defects varjing from 3 to 1 5 centi 
metea m length Drainage has occurred in 
10 instances twice from buned silk three 


S6i 

times from inadequate coverage and m 5 
cases from ncndental opening into the oral 
cavity Half of these cases have had success- 
ful imion m ^itc of drainage Four ha^’e had 
partial loss of graft 2 of these have since been 
regrafted without comphcatioa. In the fifth 
case it was necessary to remove the transplant 
because of infection Failure has been attrib- 
uted m 3 instances to insuffiaent cover plus 
difficulty m fixation for one reason or another 
m 2 there had been infection following en 
trance mto the mouth 

No disability has been noted in anj patient 
from the removal of bone from the flium. 
Dramage has occurred m a instances once 
from buned silk and once from a small piece of 
rubber tissue inadvertently left m the wound. 

In addition to 68 bone gating procedures to 
the mandible in 66 patients cancellous iliac 
grafts have been employed for restoration of 
contour m 18 deformities of the manlla 5 of 
the nose and 2 of the supraorbital margin 
Drainage occurred in one instance but sue 
cessfuJ final umon was obtained in e%'ery one of 
these case^ 

SUiaiARY 

In summary we beheve that ihac block 
grafts of pure cancellous bone fohn the most 
satisfactory material for relief of large and 
small bony defects in the mandible. Ihe large 
percentage of cases without failure cannot be 
attributed to the choice of graft alone how 
ever We must not overlook the value of 
chemotherapy in the treatment and preven 
tion of Infection nor disregard the importance 
of suitable mechanical fiiition of fragments 
Above all we must not forget that the back 
ground of all transplantation procedures is the 
proper preparation of the tissues themselves. 
In no other branch of surgery is the old adage 
so true, that haste makes waste 
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body tissues. Metallic fixation of fracture® has 
assumed a very important place In bone lur 
gery especially fn certam kinds of fractures. 
Tbe iie<i of t!^ femur the olecranon process 
of tbe ulna, the patella, and the shaft of the 
tibia may present problems TFhicb may Ji^tJ 
matcly be considei^ suitable for open opera 
tion. Yearsago KelloggSpeed boneofthese 
Fracture Orations applied the name ‘ Tbe 
Unsolvtd Fractnre to the very dangerous 
fracture of the neck of the femur The medical 
literature has been full of articles about differ 
ent methods and devices for tbe treatment of 
this lesion. When I was a young tnftn some of 
the surgeons were usmg carpenter a screw* or 
nafi^ ^th occasional success but with fre~ 
quent failure. Smith Petersen s tbree-flonged 
nail was an enormous biprovcment over tbe 
eailier types, but even to^y there are cUnlca 
where l^-scrcws, threaded wires, and other 
devices are preferred to the flanged nun. 

Some of me recent publications do not em- 
phasize sufficiently tbe enormous necessity of 
accurate redaction of the fracture before it Is 
nailed or screwed In many of the articles, 
roentgenograms arc shown which reveal im- 
perfect replacement of tbe fracture before tbe 
nail was Lnserted This did not always pro- 
duce a failure of union but it is certainly not 
desirable and it u usually tbe result of inade- 
quate X ray control Anteropostenor x ray 
fcni cannot be relied upon to show accurate 
reduction of tbe fractured ends and it is 
extremely difficult to make satisfactory later 
al films with the patient s legs fixed firmly 
in the traction apparatus. No surgeon should 
attempt to nail a fracture of the neck of the 
femur unJes he can obtain good lateral films 
on the operating table at all stara of tbe 
operation, without disturbbg the iup-Jobt or 
the operative techm^c. This mMum that 
such patients should be cared for b a hos- 
pital with ell of the requisite equipment and 
personnel. It is major surgery of tbe most 
difficult type. 

The puipose of this lengthy discussion is to 
emphasize the tremendous importance of de- 
veloping b every community a team of sur 
geoni who wiii be able to treat properly the 
cases of fracture of the nedc of the femur and 
who wiU have the requisite instnimcnU and 


X riy fadlltia und tecMdam, wtHotiriii 
no one can accoiitely redact irtd ad ari 
fractorea. One day in August I mnnasi^ 
xray films of 3 cases of bis Had wiii h^i 
been n ail e d b other atiei. Not cce of tk* 

i!schuabMdb<smpropGiYndaQsibe^tk 

nailing and all 3 had failed to tmitt It h 
highly probable that these anfortmiatc rarfh 
were doe to imperfect lateral i ray fika mk 
on the operating table, and I haw tea xuj 
similar eiamplci, 1 of them f i f fii rTi i>y n wj 
own practice, ITnless the i^y cnatreJ a 
dear and scoirate itwlllbesecaajytoqn 
tbe hlp-joint b order to be sure that tbe b 
duction is satisfactory and that tbe unbpX 
b the proper place. This type of open tpen- 
tion adds greatly to the danger of loxiiiidd 
infection and is practicilly nevw necoaiy 
when good x ray film* are avaflable dailo{ lie 
operative procedures. 

To Tnj»Vf my position peifectb dear tbe 
foDowbg plan seems to be the bat for 
treatment of fracture* of tbe neck d ® 


femur 


•mur , t. 

Tbe patient Is placed mon an ortk^ 
racticiflt*bleoftheAIbec,H»»icy 


tiacOonl*DteoitneAiwe,ri»"*; 
or 8imil« type The di^dactsucnt a 
reduced by the Leadbetter miJ«^ <xor 
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pMttrior ud Ixurj ” 

portable tuba beio« 

KeH the ether (hrertly tw ^ ^ 
SB J two or three feet 

bon. The pertaMl port 
diould be of wood or 
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the trthctm 

the traction apparatus A 5 ^ tk 

BOW nude to expose the ootrt^^ 

tOTor snd.longsme 

a drilled npwsrd ind 

below the tiochentH It is ww^ 
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Bongh the onto tot^i 

rill before itarting the wire, bo^ ^ 


■fll before itarting 

etbo of the wire tbxk 

(thout binding or Inserted to » 

S. When the 

pth of J or Indp, 

Idstochectlupostl^ UK ^^Its 

e wire u withdrswB tnd ieliaert“ 
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In proper pontion Tlufl require one or 
two trials, corresponding x ray films, A 
Uttk timp may be saved by uamg another 
wire, leaving the first in place as a guide 
the posibon is found to be correct, a 
cannulated stainless steel or vitallium Smith 
Petersen null is threaded upon the wire and is 
dnven along it Into the ne<i and head of the 
femur The length of the nail is estimated by 
thecalibrabonsof theTvire Again x ray films 
are made in both directions, and if satis- 
factory the wire is pulled out and the wound 
closed. 

You will see from this descnpbon the 
enormous importance of the x ray eiamina 
tions, and the complete futflity of attempting 
this kind of operation unless such rapid and 
accurate roen^enographlc control can be fur 
msbed. Good anteroposterior views can be 
made with great ease out the lateral views re- 
quire ^xjcial equipment and technique 

I have not mentioned the use of screws lag 
screws, or the vanous threaded or unthread^ 
wirea, because I believe that the Srmtb 
Fctenen Johansson naO Is better than any of 
them for general use 

A few words about the after treatment 
Over the usual drwamgs a fijrm, elastic spica 
bandage should be applied from the waist to 
the knee, and a foot-piece or sling should be 
used to prevent outward rotation of the thigh. 

It IS important to prevent outward rotation 
of the thi^ as the patient lies in bed because 
the we^t of the thigh and leg exert a down 
ward and outward pull upon the nail tending 
to separate the fragments. It is not wise to 
show early sittmg and standing without some 
form of partial immobilization of the affected 
hip although some wnters encourage it 

We must remember that at least 4 months 
am required for bony union m these and 
that union is made by the mtemal deposit of 
MW bone, and not by external callus forma 
tion 

A^tic or avascular necrosis of the femoral 
IS a compheation of mtracapsular free 
hires seen less frequently thflT> after disloca 
ti<^ of the hip but nevertheless suffiaently 
to influence the ultimate prognosis The 
^rterv in the ligamcntum teres supplies only a 
®Mli portion of the head, and, indeed is some- 


times absent. The mam blood supply comes 
from the arteries of the capsule and if these 
arteries are occluded or ore too small the head 
becomes necrotic. At present, there 13 no ccr 
fain means of improving the blood supply al 
though drilhngandbone-graftaoffer some hope 
Perhaps the best form of treatment is to pre 
vent any weight bearing on the femoral head 
by the use of crutches and a cahper gplmt, or by 
long-continued traction trusting that Nature 
will provide a new blood supply by the alow m 
groi^ of small artenolca and by creepmg 
substitution ” This requires a long tunc and 
m some cases fails to occur m which event the 
patient has a painful and disabled hip-jomt 
which may need a reconstruction operation or 
an arthrodesis to produce an ankylosis of the 
joint. 

Let us now consider the other types of frac 
hires which may usually be considered suit 
able for operative treatment The patella and 
the olecranon process of the ulna if the frag 
ments are widely separated will unite more 
satisfactorily and more rapidly if they arc 
mechanically fastened toge^er by one of the 
accepted operative methc^ Spiral or obbque 
fractures of the shaft of the tibia may be ex 
tremely difficult to retain m good position by 
conservative treatment and it may be wise in 
such cases, to fix the fragments together by 
transfixion screws, or even by stainless steel 
plates. The fibula unites mu^ more rapidly 
than does the tibia and sometimes holds the 
fractured surfaces of the tibia so far apart that 
they cannot unite Cases of this kind require 
operation. 

For many years the surgical hterature has 
been flood^ with articles advocating the use 
of mechanical devices for the reduction and 
the fixation of fractures of the long bones. The 
catalogues of the instrument makers and][the 
published articles of the designers show m 
lasdnatmg detail the very mgenious devices 
and the remarkably successful results. The 
basic pnnc^le of aU of these contrivances is 
IdcnticaL This pnndple is to drill two strong 
pins into the shaft of the bone above the 
iracturc and two more airrular pms below 
the fracture as far away from the fracture 
itself as possible and to connect each pair of 
pins with a clamp to hold them rigiffiy to- 
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getlier Th«c two un\ti are then used to the Sue of fmteie. TiMe rais ttn 
manipulate the fractured ends into accurate chiefly m Germany daring tie kcdSVS 
appoitiom In difficult casea an ingenious War and have achieved sou^ 

traction frame has been devised to aid in thb the United States. One of the ^JinSjS d 

manipulation When good position baa been this method is that the broken oSd tk 
attained, the pin units arc connected by rods bone are puilwi into dcae ippoetiai by tk 
clamped firmly to them, or bv short ploster-of action of the lo that (j mai 

Paris casta molded around the pins. It is not more rapid than when lane pUtes tn sd 
to be denied that this method is very valuable The fact that the medullary nrnl g jjngoj 
m certain types of fractures. It furadsbe* good upby therodBccnatohivenodrtoTeoteiet 
apposition and good control of nearly all tjpes upon the union of the fracture, 
of fractures, and allows early and free move- About thirty yean igo Hey GroTotoeitti 
roent of the joints at other end of the broken a fracture of the upper third cf the fetBr b 
bone. It IS, however neither so simple nor so this way using an irwi nxi, bot he conpiiioed 
safe as the mventors and maoufacturers would that the rod was not strong ewugh to raiii 
have us beheve It requires considerable sUIl the musde-pull, and so the femur beomelMt 
and erperlencc to drill the pins Into the proper at an angle. If be had put the leg np n i 
positions whether the pins go entirely t^ugfa Thomas ^ihnt or in plain traetko ippinto, 
the Umb or stop after penetrating both cor aftertheoperaUon,there 3 ultm]ghthivtbea 
tices of the bone and project only from one better With the new itaiafca iteeh, t* 
aide of the limb It Is also not easy to prevent method may be useful m seketed^casa 
infection from occurring along the track of the It must be admitted, in dacueing thc^ 
pins, as there Is always some seeping discharge ous kinds of opetativt tmtnittt a 


method state that osteomyelitis Is very rare 
Ihe best known of these devices are the 
Stader the Haynes, the Griswold and the 
Roger Anderson type*, and of these the 
Anderson Instruments seem to bo the most 
generally satisfactory They are all modifica 
UoQS and improvements of the old Lambotte 
ideas, and in a very small proportion of free 
tures they may be very useful 
Another revival of andent methods was de- 
scribed by Knntscher in 1940 who drove a 
long steel rod into one end of a fractured long 
bone down through thcmeduUarycanalacroas 
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due. The success of that undertaUng was the 
result of planning organ lation and the se- 
lection of individuals with satisfactory train 
mg to do a given Job In our own work, we 
are left largely to our own devices In these 
matters. The product of our endeavors la 
dependent In large measure upon how well wo 
have planned and the care with which organi 
rational detail has been earned out. The 
range of operations which any one surgeon 
may perform is also a matter of personal 
choice. This latter item Is a matter which 
demands some standardization among sur 
geons, Just as much as particulars of plarmlng 
and organization. There are still a few sur 
geons who affect to believe that they can take 
all of surgery for them provmce, TTiey know 
as well as anyone that their performance In 
such a wide category of operatii'e procedure 
is substandard in some of these areas, when 
judged in the cntlcal light of what constitutes 
good practice. If a surgeon has not the moral 
courage to say to himself occasionally The 
mterests of this patient are served better by 
having someone more mtxmately acquainted 
with the problem undertake tf^ ta^ than 
I when win sooety or mediane set op an 
advisory group with authority to decide for 
us that which we have been unable to decide 
for ourselves? 

Even among teachers of surgeo' who have 
a better opportunity for continued self Im- 
provement tnan the rank and die of surgeons, 
there are stin a few who essay to embrace a 
large portion of all of surgery In our time, 
we have seen the province of the general sur 
geon shrink so much so that occasionally we 
wonder what areas of surgery are embraced 
in the designation general surgery Yet, this 
is as It should be If a teacher of surgery were 
BO ardent a student of his art that ^ wished 
to encompass the entire field, an aspiration 
more ambitious than praiseworthy he would 
remain all his days a learner and would there- 
by lose the important opportunity to give 
directions] mowth to a smaller qihere of sur 
gery Teachers of surgery must prove them- 
selves in the next generatfon as w^ as in this. 
Iho teacher who leaves no pupils or intellec 
tual progeny has not been fully alive to bfa 
lespcmsibUitiea or wholly faithful to his trust 
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facts and much of surgery s progress m the 
past decade has been compounded out of well 
Eown facts becoming Imown to the right 
persons. It is to the discovery of new fact 
howc\’Er that we look hopefully to the future 
for significant changes and Improvements m 
surgery that will have the same impact upon 
our lives as did the discovery of anesthesia 
and asepsis. 

The aegutstium of surgical Uckniques The 
acquisition of skills is an mtcresthig 3tud> 
Those of us who have been pnvileged to be 
teachers of surgery and who have nurtured 
young surgical plants have had a unique 
opportmiitj to observe how such seedlings 
grow Given a good brand of ‘ plant with a 
high nati\'e mtelhgence and a real capaaty 
for application accompamed by an mtense 
and unfiaggmg mterest m surgery together 
with a sympathetic understanding of the 
fraflities of man the capaaty for growth of 
such an mdrvidual is almost limitless And 
if m addition he is possessed of an mertin 
guLshable yeammg to add bis bit, whether 
large or small, to the sura total of surgical 
knowledge there is no telling how far he may 
go That he will surpass 1^ teacher m ac 
complishment is self-evident There is a cer 
tarn inertia or kg In the learning process when 
progress is made slowly if not almost imper 
ceptibly But all of a sudden the man who 
just yesterday seemed almost a novice be- 
comes an accomplished technical surgeon The 
circumstances which bring about this acccl 
crated spurt of growth are difficult of assess- 
ment and ore not readily defined It is not a 
process that can be burned but a development 
which must come naturally through a cer tain 
sequence of events which by no means is the 
same for all individuals. This development 
has to do with the surgical neophyte becom 
1^6 steeped m the practices, te chni ques and 
procedures as well as the general approach of 
a surgical service to problems. In this learn 
process, acquaintance and an mcreasmg 
kmilianty with the numerous facets of In 
surgical problems as they rektc 
l^cmselves to physiology biochemistry or 
MCtenology ore very important This penod 
01 training constitutes essentially an appren 
ticeihip For the finished surgeon it is a sxne 


qua notu The surgeon who is self taught is 
distinguished readily from the person who has 
pursued thiq more ngorous and orthodox 
scheme of tramlng And how quickly the 
surgeon of abihty who has traveled this 
devious and stony path learns to master the 
techmeal phases of difficult operations is al 
ways a source of omaxement and gratification 
to me It Is a metamorphosis in which the 
co-ordination of eye ramd and hand are im 
portant The man who can grasp the problem 
and transmit to his hand what the eye sees 
and exact from this eye to mind to hand rela 
tionship a high standard of performance— 
that man is the supenor surgeon Before this 
co-ordination is effected the surgeon seemed 
but a fledghng but when that time comes 
almost overnight he becomes an accomplished 
surgeon whose work reflects confidence m his 
own performance Only the surgeon who has 
trod this steep and winding path can know the 
coat I Is It worth the effort? Ask any of these 
men and examine the product cnticallyl 
Truly there is no royal road to leanung 

Thus arcumstance of how quickly the 
tramed surgeon masters operative te chni ques 
augurs well for the future of surgery It sug 
gests how we see further than our pr^ecessors 
because we stand on their shoulders m turn 
our students stand on ours. It is a promismg 
prospect for surgery the contmued growth of 
which IS assured m the hands of the present 
keen generation of surgeons who arc begmmng 
to make their mark As Leonardo da Vma 
remarked It is a poor pupil who docs not 
gurpass bis master 

Afoitvalixm of the surgeon One need not 
gossip long m the medical sewing-arde the 
confessional m which the Bins of our neighbors 
arc confessed more adequately than one s 
own to learn that surgeons are not generally 
held m that high esteem by our medical col 
leagues to which we would aspire There arc 
those who look upon the surgeon as a manual 
laborer in a Greek dress. There are even those 
In our own midst who affect to beheve there is 
less saence than art m surgery And many of 
our medical colleagues who are not as accus- 
tomed or as adept as we m employing their 
hands m the service of their brams arc bold 
to suggest that surgery is only a trade para 
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sitlc upon the generous gifts of racdldne. Take 
anmj tbepett} skills from most surgeons the> 
say and see what empty sacks remain Are 
these cntia unmindful of the tremendous im 
petus giNTD greater methane by the diaco\Ti> 
of an«tbcsia and antisepsis^ Have the) for 
gotten how the mmistrations of the Burgeon 
make an important contribution to the daily 
cnjojTiicnt of and in manj instances to the 
extension of life? 

It seems to me that trained surgeons 
schooled m the saentiGc method bold m their 
hands Important tools by which to push 
the boundaries of medical ignorance A dls- 
aphned imagination hes at the bottom of 
every great discovery The most Important 
requisite of anj promising research project is 
an idea. Surgeons who aspire to niakc con 
tributions to the patrimon) of knowledge 
would do well to school thcrascUTS in the 
technique* of one of the biological sciences, 
such as bacteriology biochemistry or physi 
ologj I hold strongh to the belief that for 
the surgeon who asptres to a career In aca 
demic surgery that s yean spent In acquiring 
the techniqao of one of th^ provinces of 
knowledge will nay uiurtous diNidends not 
alone to the Individual but to surgetj and 
greater medicine as well 

The author of a recent thought-prov-oking 
and deserved!) popular book’ writes, The 
surgeon s skill sometime* Is a splendid exam 
pie of the sublimation of an early cbpdhood 
urge to cut A well known ps>’cluatnjt* 
wrote a few )-cars back Teaving aside all 
secondary consaous motiv'cs for operating 
other than those provided b) reality we 
realuc that much surgery betrays evidences 
of being undisguised sadttnu i resent such 
implied or expressed innuendos concerning the 
motivations of the surgeon I aasodatc daily 
with surgeons who give no evidence of sneh 
sadistic repressions. If the truth were known 
the reasons gcnenilly arc probably far simpler 
and find their hlcel) erqilaiiatlon In why men 
become grocers, law)Trs, or cnginecra You 
see before you a bo> grown to manhood 
whose consuming ambition was to continue 

J L LMwran, Pno Xn«d, p. tl. New Yorli Soao S^of- 
ttr wS. 
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of paymastere. No one fears that the success 
fol surgeon will starvcl The tissues of the 
nch and the poor patient present the same 
roblem to the surgeon And the inarticulate 
ut touching gratitude of a patient who can 
not pa) in the com of our realm, is nonetheless 
among the best of all rewards of the surgeon 

The surgeon particularly the older aur 
geon wiD do well to contemplate occasionally 
his moti\’ations and incentives and revalue 
anew his rewards Let him also reafhnn 
pcnodically the Hippocratic Oath I When 
long >*car3 ago this writer was confirmed in the 
faith of his fathers the preacher employed on 
the occasion a text from the prophet Jeremiah 
' Stand ye m the ways and see, and ask for the 
old paths, where is the good wa> and walk 
therein and shall find rest for your souls 
an Inst ruction equally as impwrtant for surgeons 
as well as for Sunda) school communicants 
Can there be greater rewards than the satis 
faction and the peace of mmd which come 
from having sen.'ed his fellow man well? 
Our yoke of duty and responsibility may be 
bca^’> but whose opportunity and privilege to 
bnng happiness to others is greater? 

The Faercled Surgiccl Socteiy oj America 
The Regents of the Amencan CfoUege of Sur 
gcoas provisioned the avid cunosity and thirst 
for new found knowledge on the part of the 
practising surgeon, when they instituted the 
forum on rundamental Surgical Problems. 
The continued interest m this type of program 
b) the general surgeon in practice affords am 
pie demonstration of the wisdom of that 
decision And as more of America 5 best 
joung surgeons who went to war return and 
manifest renewed zeal to contribute to the 
ad\'ancen>ent of surgical knowledge an ewn 
more critical selection of papers for presenta 
Uon can be assured The time is now npc for 
the formation of the Federated Surgical So- 
oct) of Amcnca embracing all the ancillary 
surgical specialties much m the manner of 
the Federated Biological Soacties in the nrc 
chnical dl\^siona of medicine That society 
wrv'ci medidne in a unique manner A similar 
oiganiration of surgery and its \Tirious surgical 
^^caalucs employing the protot)’pc of the 
Surgical Forum os its pattern would lend 
renewed emphasis to the importance of re 


search in surgery At the same time, it would 
constitute an important agency in giving bet 
ter mtcgration to the many now somewhat 
distmet, branches of surgery Is not the 
Amencan College of Surgeons the parent so- 
aety which should foster this dcv’elopment? 

Haw surgical meetings had any mfluence 
on your mtcUectual growth and development? 
They have on mme. Man cannot lift himself 
up by his bootstraps neither can surgical 
soacties increase surgical knowledge save m 
so far as they encourage an mtcrchange of 
ideas between surgeons at the best possible 
level Surgical speoahsts m the same field 
are not long the best company for one an 
other There is not enough stimulatmg sus- 
tenance m that type of association for con 
tmued growth and dc\’clopment no matter 
how interesting the mtcrludc prodded by 
such exchanges. The life-giving spint and 
vitalmng mfluence derived from close assoaa 
tion with fellow colleagues m the broad domain 
of medicme is mdispeWble for the surgeon 
Surgery is on the rao\*e We rwpect the 
traditions of the past but the empinasm of 
surgeons of generations just past is being dis- 
placed by the appreciation of and more fre- 
quent employment of the saenlifie method 
The touciatone of the scientific method lies in 
the umversal vahdity of its results. It affords 
a finality which sets aside all room for con 
tmued speculative rationalisation While wc 
ore debating and amng our respective opmions 
on a contro\xrsml subject some enterprising 
individual constructs and cames out the 
crucial experiment which re\cal8 the truth in 
the matter How stenic and unprofitable arc 
discussions based solely on impressions no 
matter who the authont) Not oxn the cx 
pcncnccd m\'cstigator makes a ten strike 
each time he sets up an expenraent No the 
progress of research is slow Yet fact corre- 
lated with fact builds a structure which will 
stand against the winds of time 

It IS from the bps of men who arc engaged 
in the exating pursuit of fact finding that 
wc may expect that stimulating refreshment 
which makes us better surgeons for the cx 
pcncncc The ncquisiU''n of knowledge Is not 
a passix'c process. List - ig to the rcatal of 
the tram of cN-ents which lc<l up to an im 
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portant diico\*cr> does not make tu better 
surgeons. It docs ho^■e^■cr make us wont to 
be better and sei^Ts to reorient us with refer 
ence to the great superioriU of the eipen 
mental method o\’er crTmlrTasm. AVbcn all 
surgeons icom to ask WTiat is the ex’tdcncc 
rather than who cmplo)*! a certain procedure, 
then the absoiptiw capaat) of surgeons for 
new found information will ba\’c been en 
hanced considerably Surgery will profit Im 
mcnscK bj having all surgeons listen to 
eiposiUons in which the cxpcnmenlnl method 
iscmploj*cd Jlorcovcr wung men nrosecut 
mg ongmal researches nave a right to be 
heard And Is it not a bit wearisome to havx 
to listen to parrots of other n>cn a thinking? 

Unneeessary rvrscry Some of m} colleagues 
who are not surgeons tcU me that some sur 
geons perform unneccasar> opemtions and 
undertake necessary operaUons whidi tbev 
arc not trained to do for pecunian gain This 
u difficult for me to bclicvT If twre be such 
men in our profcsion who coil themselves 
surgeons, God hav’t nK;rc> on their souUl Is 
not the path of the «.-ell trained surgeon intent 
on doing the ver) best of which he u capable 
beset with diiUcuIUcs enough? Can a surgeon 
take bu tasks so hgfatl) that he would submit 
patients, who seek his counsel to unnecessary 
or lU advised operations’ God forbid 1 If this 
be true ever) man in the profession ever) 
hospital m the land should leave no stone 
unturned to expose such practice. Wc who 
en}o> the greatest confidences of patients who 
place their trust and liv*cs in our hands havT a 
sacred dut> to perform If wc knowiogl> set 
aside that trust, wc ore not entitled to the 
protection which our medical license gives us. 

If I forget thee 0 Jerusalem let m> right 
hand forget her cunmng Steadfastness of 
purpose and consecrated devotion to his tasks 
should charactenxc the resolution of the sur 
geon ID his outlook upon his work. 

Surgery ts a tlcm disapiine Surgeiy Is an 
emctlng and stem disaplinc Let no man 
who aspires to be a surgeon be unmindful of 
this admonition A rcalbtlc, cntlcal attitude 
of sclf-enal>'sis b) the surgeon with reference 
to accountabihty fer opcrativx failures and 
postoperative corai ' jtions is a sUte qua non 
lor continued gro^^ and development of the 


surgeon and betterment of hu icco^ 
nient The Irrepressible on trmim 
roll>uiish snrgcon denies hm the nm. 
ment and cuklvttioa whldi conw in* i 
cntlcal review of every faihirt At the hj* 
of roost dlsappomlmenti Gc erwi n 
ment or esecution some Defect tint 
have been prevented with be- 

thought and preparibcrn OoIyskniB:^ 
havT Buccet^ in ehmlnsti^ ill midk 
cauKS of death after opentkn on the; W 
satisfied with their own ammnbiintxl-i 
laudable but unattamableobjectrve. Yet,ti» 
struggle of stming to schicTe tint siadi io 
bejund our reach makes os better wipLes 
for the effort Any record, b whidi cdy 
una^tdahie death* actoont loJelj ia ti 
roortahtj suggests thst the lurjeanadb 
associates bavT done tbdr wort wtl 
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cares of patients weigh hea\'il> upon the mind 
of the surgeon and it is understandable that 
his spints may exhibit some of the fiuctua 
Pons of a barometer contingent upon how the 
patients under his care are getting on Who 
among us has not felt a certain buoyancy of 
spint when a very ill postopcrativ'e patient 
t»li^ a turn for the better? 

Static ckarader of surgery made dynamic by 
synthesis of well known fads into new knowl 
edge This >'ear marks the centenary of the 
first public demonstration of the employment 
of anesthesia for operations one of the most 
benefiaent and welcome gifts to mankind m 
the history of the world Antisepsis and 
asepsis recreated surgery and opened up new 
and undreamed of avenues for the surgeon a 
skill The exclusion of infections from clean 
wounds gave an impetus to surgery and the 
entire of medlcme such as it has not 
eaqjenenced since Surgery bounded forward 
with a temfic surge Yet after some >*cars, 
5urger> appeared to ha\T reached on impasse 
soch that, surgeons like the late Lord Moyni 
ban were saying agam as surgeons of the 
preanesthetic and preantiseptic era had said 
that surgery had reached the acme of its de- 
TeJoprueat aloiig techmcaJ imes. Vet lesser 
mnov’ttions and a better imdcrstandmg of the 
derangements In bodily economy attending 
operation have remade surgery again The 
improvements that have come about m the 
last decade or more are not the startling 
variety that marked the swift progress which 
came with anesthesia and asepsis. Neverthe- 
Icw, real improvement m many areas of sur 
gcry IS readily discernible. The greatest for 
^^BJd stndcs probablj have been made in 
intrathoraac surgery Improved techniques 
m this province of surgery have permitted 
performance of operative procedures with low 
^rtality rates for conditions which surgeons 
kwked upon with hopeless discouragement 
and desp^ a generation ago Vascular sur 
Serj of the thorax is a new chapter m opera 
rfOQS being written by the surgeon of today 
who has schooled Ln the stem dis- 

opline of prqiarmg mce dissections of the 
blood vessels of the thorax 
The gauge of a surgeon s accomplishment 
be measured against the achievement 


for that penod. It is unfair to compare the 
performance of a surgeon of one generation 
with that of another There were good sur 
geons 35 years ago but surgical organization 
m well appomted hospitals is much better 
today Anesthesia is considerably better, our 
understanding of the nutritional requirements 
of surgical patients is far better and our 
knowledge of care of patients before, dunng 
and after operation is better Nursing care 
also IS considerably better than it was a gen 
emtion ago We Imow more about shock and 
replace blood loss more adequately We have 
learned that it takes time and patience to do 
operations well and that maintenance of a 
steady state of the patient throughout the 
operative procedure has done away with the 
necessity for hurry a orcumstance which con 
denmed manj an operation to failure al 
though the advocates of the method continued 
to insist it was the chief determinant m de- 
adiDg whether a patient would survive. 

In other chapters of surgeiy there has been 
less conspicuous but nevertheless noticeable 
improvement Gastrointestinal surgery has 
been quite static for a generation Yet, with 
mmiUr improxTincnts in techmque which 
gave such acceferated momentum to the sur 
gery of mtrathoraac conditions, the last few 
years also have witnessed the extension of 
operations upon the gastrointestinal canal to 
older age groups and substandard nsk patients 
with a constantly dechrung mortahty rate. 
Apart from the items listed above which 
played so important a rOle m the flowering of 
mtrathomde surgery an additional factor 
which has been of particular aigniflcance for 
the improvement of results in abdominal sur 
gery has been mcreasing appreciation of the 
importance of suction apphed to duodenal 
tubes to obviate the occurrence of mtcstmal 
distention following operation Moreover 
prevention of gastric retention precludes re- 
gurgitation into the lungs a former frequent 
cause of postoperative pneumonia. 

The discovery of the sulfonamides and pent 
dllin has lent a great impetus to surgery as 
it has to medicine as a whole. The di^very 
of a new fact ran change the whole com 
plexion of a problem But how plodding a 
pnxxss 13 the discovery of a single new factl 
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Flf. WdsMsf araU employed in the fenenl cai^aJ 
opendnx nxxBi at Um Unlv^Cy of KOnncDta lIoi|iltala. 

a acala vel^ to an accoracy of i fram. The me of 
dry njoa t ca (nre oo ea poae d rlacera foch aa tmaU bowd 
or RTves to inform the nrrteoo of the blood lam t 
any JoQCture of the operadotL 

Little wonder that a new fact la a pneekaa 
possesnon and that we imraortalize the name* 
of men who have added a amgle important 
fact to knowledge. Keener appreciation of 
previously known fact* lend* it* stimulus to a 
branch of knowledge the impact of a new 
fact, however gives Impetus and momentum 
that 1* felt over a tremendous range a new 
fact I* like a ferment in changmg a static state 
mto a dynamic one. It breathe* new life mto 
an undertaking 

rORTUNES or SURQERY 
There is no equation or formula which can 
give a complete answer to the Important ques- 
tion of what may be cipected of an operation 
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R* 4 . • A new bedridc icale boDt for toe by 

Ur John A. Ftiekn 0 ! the adenU 6 c appATAtia ibop Thtt 
ictk, with u declrtctny driren motor to bofit the Mdeot 
op m kt him down permiti wdsblog tb« patient in bed. 

to affect Its funchoD unfavorably The per 
fonnance of surgery demands a high Icvd of 
concentraPon togeicr with a harraoruous co- 
ordination of eye hand and mmd Perhaps 
it was this am} 77i<ttfin /:^ jhst Thomas FtdJer 
bad m mmd when he said the surgeon stands 
m need of an eagle s eye a Indy's hand and 
a bon 8 heart For the difficult surgery of 
today a sturdy pair of legs is also an mdis- 
pensable necessity 1 

Fatigue undermtnas ttie surgeon s e§ictency 
There is no effective antidote for the fatigue 
and weariness which beset the surgeon m long 
and strenuous operative ordeals Intentness 
of purpose urges him on to the performance 
of his best effort though it cannot dnve away 
the subjective feelmg of fatigue and the pihy 
seal impoinncnt of effiaency which comes 
with long Rustamed appbcation under trying 
circumstances. There are operations being 
performed now of such magnitude that the 
®^^^oon occasionally stands m greater need 
of postoperative treatment than the patient 
on completion of the operation I It is my feci 
that an Impetus may be lent to the safe 
^duct of patients through some of the more 
•bfficuJt and tedious operations, when uruver 
®ty clinics come to attach greater importance 



b. The Kale in me Tbe bokting device Ufu the patient t 
few inche* o5 the bed. There Is no interruption c4 the ad 
minlstimtion oL intnTtnonthr administered fluids. 


to some of the techniques employed b> mdus- 
try and football coaches m combatting the 
ineffiacncy of fatigue by sending in a fresh 
team No surgeon of eipenence ^ deny the 
deterioration of accomplishment which at 
tends fatigue The mterests of the patient 
which shoiJd be tbe paramount concern in any 
operation would be served better by such an 
expedient. 

The great need of marc freeman techniques 
Surgeo' and eurgeens generally stand in sen 
ous need of greater prcoaion techniques in 
the gauging of pabenta as satisfactory nsks 
foroperabon in the assessment of whether the 
preoperative preparabon is adequate m the 
mtncaaes of the operabon as w^ as m post 
operative management There is a mortality 
and morbidity of treatment as well as of dis- 
easel Let no surgeon mistake this. We are 
prone to say the pabent died de^ite all our 
efforts. How often the converse is true the 
pabent died because of what was done Are 
we 80 blind or dull that we cannot see this? 
It IS in the critical analysis of the events lead 
uig to unhappy outcomes that surgeons have 
the opportimity to improve themselves and to 
improve surgery 

We can all point out m our own expenenccs 
the rcpercussive effects of ill advised treat 
tnenb In this conneebon I like to tell under 
graduate students of an expcncncc in which 
I was m a manner a parbopant My family 
has a summer home not far from the Twin 
Gbes. One of ray neighbors is a vetennanan. 
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One summer before the long war j’can, we 
both had >*oung dogs, ilj good fnend the 
veterinarian stud to me nu dog had mam- 
fested a few ngna of distemper and he was 
In the process of ^’accinatmg him for it. Being 
a good neighbor he \*oluntecred to do as much 
for mme. I decided to let m> dog taLe his 
chances with the distemper He did contract 
it and was ill for a week or so but made a 
complete and satisfactory rccoNxry A short 
time following our initial conxxrsatlon I 
asked the \xtcnnanan how his dog was get 
ting on He said he feared he had owrdonc 
the ^•accinatIon of his dog and In consequence 
the dog s appetite was poor As a stimulus to 
appetite, he was givang the dog some stryxh 
nine and the dog was showing signs of Im 
pro\TroMit A week later our paths crossed 
again and I asked the doctor how the dog 
was getting along Ife said that the dog had 
been o\'ertreatcd with strychnine causing him 
to ha^'e convulsioos In an effort to cootrol 
the convulsions, he had anesthetised the dog 
with ether and bad givxn him loo much ether 
and had killed him I \\c too are guQt> of 
occEsionoUj shortening li\*es when we are 
itrivlog to make them longer and happier 
And often that rdlc Is not as seU-cN'ident as it 
was in this story 

How many patients lose their lives each 
year because of mismanagement of the water 
and electroUie requirement of patients? To 
say many is an understatement Is it happen 
Ing in your clinic? It has m ours. I beflc%x 
that when surgeons generally become more 
alert to the factors of safety in this intricate 
problem they will ha\x taken on important 
step forward m impro\'ing their own accom 
pliiiments. I shall not say very much about 
our ccueral plan of management of this prob- 
lem here for I ha^T discussed the problem at 
length elsewhere (234) I ha\‘e the feeling 
howrvxr that wb^ surgeons lend a more at 
tenti\T ear to assessing such needs of patients 
m a more quantitative manner they will bo 
agreeably surprised to observT what great 
help such guufes afford them. 

j^utine use of dry sponges in opcratioQS 
affords an opportunity to assess the gain in 
weight, thus informing the surgeon of the ex 
tent of the blood loss at any juncture of the 
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attended by complicatioii* And when but 
geons succwd m making the unpleasant trials 
of the waking and recovery periods following 
operation more agreeable, patients will be less 
likely to regard an operation as a journey 
through the valley of the shadow of death.’ 

ffOiaiAiV AND CONCLUSIONS 
Order is heaven s first law It also must 
rank among the most Important of guiding 
pnnaples In the surgeon s code Without 
order the results of operation are unprcdict 
able. A surgeon who Has regulated hu activ 
ity In accorf with semblance of good order 
comes well prepared for c^ration Prcpora 
don has to do with readmess as well as fitnesa. 
He does not undertake operations for which 
he is not prepared. Nor does he perform un- 
nessary operadona. The surgeon s trust Is as 
sacred as me itself and must not be profaned 
Ihe surgeon who has schooled himadf m the 
preparation of nice and precise enatonucal 
dissections does not permit himself to be hux 
ned. He places the safety of his patient above 
every other consideration And the security 
oi the patient demands not alone that, the 
surgeon watch over him with tender and ob- 
servant care during operation but that the 
surgeon has seen to it that no detail is over 
looked m the preoperative preparatloOf and 
that alertness and vigilance diaractenrc the 
care of the patient after operation 

The success of operations depends upon a 
harmonious blend of many things. The prac 
tical wisdom garnered from eipcncnce is In 
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CLINICAL USES OF STREPTOMYCIN IN 
MEDICINE AND SURGERY 

H CORWIN HINSHAW ^LD Rochcjtcf Muinctota 

ALTHOUGH streptomycm was firat de- as a postoperative compbcation following 
/\ scribed by Sdiatz, Bugic and WaLs- operation on the infected unnaiy tract Strep- 
r~\ roan less than 3 years ago the drug toraycm therapy frequently is effective in 
is already in full commeraol produc treatment of such bacteriemia (7 9) when due 
tKHi and dstribubcm and has proved to be a to organisms sensitive to this antibiotic agent 
osefol antibacterial agent In medical and sur (9) 

gical practice. The full pyossibilities and lirm Meningitis due to sensitive micro-organ 
tabons of streptomycm treatment m several isms espeaally gram negative bacilh should 
important diseases remain to be determined be treated with streptomycin utilising both 
but progress has been extremely rapid m the parenteral and mtrathccal routes of adminia- 
last 2 years and ahould contmue at an acccl traOon My associates and others (7 9, 10) 
crated rate- have reported favorable results In influenzal 

Tht usefulness of streptomycin Is dependent meningitis treated with streptomycm 
on the fact that this antibiotic agent is effec Smee acute peritonitis is frequently of such 
trve against several pathogenic bactena which serious portent and due to such an admixture 
are not susceptible to the action of other and of pathogenic micro-organisms I would recom 
bacterial substances These bactena indude mend t^ simultaneous use of all svaflable 
some frequently encountered gram negati%'e antibacterial agents in medical treatment 
badEi and above all the badllus of tuber The combmation of streptomycm with pen 
cuksas. appear to be thoroughly logical under 

'Ihe treatment of infections of the unnary these carcumstances, especially if the pentoneal 
tract due to bactena sensitive to streptomyefa cavity is soiled with intestinal contents, 
has been extensively studied (7 9) and it is Wound infections due to mixed bacterial 
imifonnly agreed that streptomycm is of ^ aloe flora should frequently be treated with both 
in such treatment althou^ its potentiahties pcnicilim and streptomycin especially if bac 
are limited. These bactena frequently acquire tcnologic examination proves the presence of 
arcslstancc to the action of streptomycin with sensitive micro-organisms. Fully adequate d6 
m a few days hence if permanent results are brldement should first be earned out to mmi 
to be realized, it is extremely important that mize the posalbUity of a recurrence of the m 
condltiona favorable to persistence or recur fection due to bacteria which have acquired a 
fence of infection be corrected promptly if resistance to the action of streptomycm 
powble Strains resistant to streptomycm ore Streptomycm is of real value m some cases 
^re likely to be developed if there is obstruc of chrome suppurative pulmonary disease 
non to flow of urine or if calcuh or other ana such as bronchiectasis (1 1) and especially as a 
tonne defects permitting survival of bactena preoperative measure preparatory to pulmo- 
ITie importance of proper timing nary resection Here again it should usually 
in relation to surpcai interven be used m conjunction irith peni dlim and ad 
becomes obvious. ministered as an aerosol ^e duration of 

•“^^f^riemla due to gram negative bacilli treatment will vary from i to 2 weeks or more 
■^^times occurs, espeaally in assodation the treatment bemg continued imtll sputum is 
ta severe infections of the unnary tract and reduced m amount, changed in character and 
Medidoi. u*yo oinit rcndcmd bactenologically stenie or nearly so 

bronchiectasis suitable for strepto- 
Ofcfc, Daember im 6. mycin therapy may be selected by merely ex 
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mnining smcaira of tbe ^utum stained by 
Gram s method If numerous gram-negative 
badlli are present, streptomycm is likely to be 
a useful adjuvant to penidBin therapy 

Acute and chronic infectlona of the rcspira 
tory tract due to organisms of the HemopnOos 
and Klebsiella groups may be treated aacccsa- 
fuUy with streptomycm (^ 9) 

The treatment of tulwmJa with strepto- 
myxm has yielded spectacular and promptly 
curative results (5) Streptomycm may be 
considered a specific remedy for tularemia 
hence the accurate diagnosis of tularemia be- 
comes of greatly Increased importance. 

Brucellosis and typhoid fever are caused by 
organisms which are only moderately scns^t^^^ 
to streptomycm The latest available reports 
of streptomycm therapy' in these dtseaaes are 
not encouragmg (9) except possibly during the 
most acute pha^ witn demonstrable bac 
tenemla- 

When 8treptom\’cin is administered oraDy 
it IS not al»orbed from the alimentary tract In 
significant amounts hence its oral admlnlstra 
tion IS useless for treatment of systemic mfec 
tions. However the antibiotic agent Is not 
destroyed but remains within tbe lumen of tbe 
bowel to exert Its antibactenal effect on the 
intestinal flora (6) Tbe possibilities of ortDy 
administered strcptoniycin have not been fuDy 
studied for preoperativc preparation of pa 
bents pnor to intestinal operation either as a 
substitute for sulfonaiuid^ or in combmadon 
with sulfonamides. My surgical colleagues 
have made sufficient use of streptoniycin in 
this manner to indicate that it does have proc 
tical possibilities. 

The action of streptomycin on cultures of 
Mycobacterium tuberculosis was noted early 
(13) but this is a property which bod been 
described previously for a number of other 
substances of microbial origin (4) end many 
synthetic chemical compounds (14) When 
streptennydn proved to be extremely effective 
agamst expeiiroental tuberculosis of guinea 
pigs (2 3) Its cUnlcil possibilities were lecog 
nixed and quickly explored. 

The greatest potentialities for streptomydu 
therapy appear to exnt in treatment of tuber 
culosu (8) Including some surgical types of 
tubercubxu infection, Tbli Is to the fact 


that no other practical and tffectiw 
tcriol therapy U aviHahle tgiinit 

of tuberculosis lad to tbe fict tkt difcKjj 

is mudi more scmttlve to itrtptreiytfa tfe 
are tbe other common pathopni: hh-Vni 
Furthermore the tuberde badflai am* 
sensitive to streptomycm for it log 1 fci 
months before becoemng drug rtitmt (ij) 
and this permits rcalixatksi of ntaitetaj 
therapeutic effects, espeoallyfalafaada 
cent origin. It also bu been foimltktm 
rather poor candidates for rafial anpoi 
treatment of puhnonaiy toberniloib bbjIx 
rendered excellent cindtdstn ifter 1 in 
months of treatnent with lt^cptcIIIJaaLi^ 
wise postoperative tabercolom coorfatiaB 


may be to ftreptcmpdnuctgyer 

may be prevented by me 0/ the dng. 

Many types of tuberculous mfectix 
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diseases and wffl yield peminmtlwJt&J 

if natural methanisms of heelin g cm 
supremacy daring the Bndttd poJod tf i iff 
moDlhj dumg wUdi U# 
to Uk irtim of rtttptomythi. 
tubOTulouj p«U«iU te 
nml mint be uodotetei mth tie 
cue. Dimo*thepeJtJy^J7?J^ 
and I hove folW e fe« 

on DOT coaeept of the udon ci 

Hho nita may be eoMoenl^ 

{.) Pabentlwboiimn^^a^SdS 

reaa on convcntacmal fooni ci nm™. ^ 
pulmooaiy toberoilcBia or jv 
io ihonfd not 

tienta who hove teimM t)T» 
tobemiloaij. eapeeially 
Uve changes are natiwl t" 

become candidatea 



Oomy o -v 

tonal symptoms tod wita 



udivX7.^‘°“>’dn tn. 



'™«sit(iMra®';“ ‘^on^J '“■* treat 
PoimoaarC “onthj, ?a^“t b* 

ts 



‘^^sSsi£S"|,s£ 

bear ““gb and S 

siich^/^^ cloaure ^^*eaae 

breac2«^,^^^g 


tnydn w 

However m ff^tomeiy ^°o treatment 
“^tngiba tie 

^f’Porajy 

M ‘T ''‘'oaat 

p“‘ «™te^ ^b>mycm treata“^"‘ <be 

i^'UQouanea, ‘“‘'ortifo^“‘ of eari^ 

», ^ ^cJUniTv* — 


^"ofoUoi^mv;;^' 'oouMioaT , ^‘^oa. 

S^i'iS^Sa-swCr 

SSSS~5ss 

opparenOy^Jor deafness a^^L®®tu one « 
p'’ 

.i£*r4-3lS&' 


58* 


SURGERY GYNECOLOGY AND OBSTETRICS 


patient ha* remained well for 6 rntmth* but 
cannot yet be clattified a* cured- 
Tuberculosis of the alimentary tract and 
tuberculou* pentonltls have not been studied 
adequately^ but symptomatic Improvement of 
the s patients who nave been treated at the 
ilayo Clmic has been striving 
/Jthough clinical effectiveness of strepto- 
myem is readily demonstrated in many types 
of tuberculous infection the result* are often 
not permanent and frequently do not compare 
with result* achieved m acute diseases treated 
with other antibacterial agent* such as pen- 
icillin- TLo limitation* of streptomyem treat 
ment m tuberculosis must be eraphasued con- 
stantly m this day of mirade dnigs and the 
emphawn must still be placed on the known 
effective methods of treating tuberculosis, 
especially care In a sanatorium and collapse 
therajjy TLe place of streptomycin in tuber 
culoais therapy has not been determined but 
this agent vs much more bVely to supplement 
than to supplant the proved effective standajd 
metbods of treatment 
Streptomycin usually is administered by 
mtrumuscular inlectioQ doses bdng given 
every 3 to 4 hours and totaling from z to 3 
grams per day The lower limits of effective 
dosage have not been fuHy explored nor can 
final statements be made concerning the upper 
limits of safe dosage. Streptconycin 1* more 
teme than penicfflia but very littk dllBculty is 
cxpenenced m treatment of more acute dis- 
ease* whidi require only a week or two of treat 
ment. When treatment is continued beyond > 
to 4 weeks nearly all patients will experience 
some disturbance of equilibnum (i) occasion- 
ally to a aevere degree Fortunately com- 
pensatian is achieved in all or nearly all in 
stances more promptly m younger than m 
older patients and no permanent disability I* 
likely to result. Slugpsh response to caloric 
stimulation of the vestibular apparatus is usu 
ally noted for many months and perhaps per 
manently even when there is no rcstdu^ func 
tional disabihty The cause and significance 
of these chan^ ha\’e not been determined 
fully and are in need of complete Investigation. 
Deafness has been noted occasionally but 
hearing Is ordinarily regained if treatment is 
discontinued promptly In this reflect, strep- 


tomyem resembles such dnip a ooinia 
ialicylatea. Evidence of real 

been noted occaiicma^ but latia rail 62. 

ago Is not nearly so licly to ocoir n ii ta 
with admmlstratioci of unlfufiidiv. « 


is reason to fear pre-fTfatin; tm p^ 
function because the drug nay not be rtaDj 
excreted under these cooditio^ 


Streptomyon is an cffectht utihirtind 
remedy of value in treatment rroil Uct 
tious not amenaUe to tmUsent n!i 

other antibacterial substances. 

Streptomyon may be aed in u ,B J , fa i tTn 
with j^lnfhn for treatment of rnncd kfe 

tions IQ ch a* are likely to occur b die pteam 

of acute peritonitis, cfaioolc inppindwpi- 
moniry direfse and cocta mlrrtfn J rcrai 
Streptomycin has value b tretCnatcfa- 
fections due to gram-negatiTe b a c t m c CT 
nng In the blood stream, In the n » h i inpS i ® » 
the unnary tract , , 
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table IL— CLASSmCATION OF OJNICAL DIE- 
ORDEafl 01 FLUID AND ELECTROLYTE BAL 
ANCE* 


n'ftitr dfrtjitiUVia 
1 Acate miter deSdL 
1 Chronic w*ter deficit. 
3. Abmhite witer eicm. 


ScU iU^jaUibria 
I ErtTiceOakr ult water 
ddidt 

a F.TtrmCfJiiilar kilt water 
deficit with water defidL 
j. Eitiacdlalttt aalt water 
deficit with rdadre wa 
tcrexceat. 

4 ExtraceDnlir salt water 


; P.Ttr ^reniilflr aalt water 
exceaa with relative water 
defidt 

] Bxtracelhilar aalt water 
diatribational ahUts. 
r Any ot above (* » 3 
4, 5, 6) with cban« In 
bue-Uajbooate (aikal 
oah or addocia) 


^tnedhakr nh dkeqaOibrfam itatea an not oooaldered In 
coutnictlBf thk tiUe. 


gresses at a rate rapid enough to prevent 
the bdney from excreting s&lt in auffiaent 
amounts to mamtaln the solute concentration 
of the body fluids at a normal level This state 
IS accompanied by Intense thirst If the Indl 
vidual IS consaous. The cJimc^al signs that ac 
company acute water defiat are ohguria, 
dryness of mucous niembrancs, elevation of 
body temperature (rectal), and halluana 
tbns, disorientation and coma in or 

der of progression of the defidt The labors 
tory signs ore a high unne specific gravity (if 
renal function Is good) high blood urea, and 
concentration of red blood cells plasma pro- 
teins^ chlonde and sodium in the blood.* The 
correlatives necessary for Tnahing the diagno- 
sis are the physical signs of water defiat, a 
high unne specific gravity and the absence of 
fllgns of an extra^ular salt water volume 
defiat (see extracellular aalt water volume 
defiat) 

Chrontc waUr deficiL CPmnary water defiat 
with a normal solute concentration of body 
fluids, Fig 2 ) Chronic water defidt is the 
most fre^ently encoimtcred disturbance of 
fluid equilibrium in psychiatric institutions. 
It differs from acute water defiot because a 
compensatory renal excretion of salts (Na and 


U apcd»^ U»t iftmlrihhed tU ikhi, 

2 md lootitndteal wrinkmf of Uw tonfw ui 

tt see* ol fecuti nXa (iA4» 



Fig 1 At WL nortnsl atra e tHQ l i i flirid it n^bt, 
chn^c wster deUt 

K) occurs as the body content of water falls 
(4) This tends to maintain the solute concen 
tration of body fluids withm normal limits. 
However, salt concentrations finally nae when 
the defiat of water becomes so great that m 
suffident water is provided to the kidney to 
excrete the salt necessary to Veep solute con 
centrations normaL 

In the treatment of chronic water defidt one 
must remember that salt defiat 13 associated 
with the water defiat even though no obvious 
loss of salt by vomiting, diarrhea, or sweating 
has occurred. 

The cause of chronic water defiat is a de 
crease m the rate of water accretion of such a 
degree that the rate of total water gam is less 
thM the rate of minlxnal water loss. How 
ever, the discrepancy between the gam and 
the loss of water is not so great as to prevent 
the ludn^ from bolding the solute concen 
trations 01 body fluids withm the ranges com 
patible with h^th 

The most frequent cause of the disorder is 
a reduction in the senaonum that under condi 
tlons of health keeps the water content of the 
body withm a relatively narrow range of vari 
ation Its frequency of occurrence is high m 
p^xhopathlc states organic bram disease 
(senile alcoholic, luetic, postapoplectic), drug 
addiction, chrome febrile illnessea, geographic 
limitation of water mtake, and chiomc pai^ul 
states (peripheral vascular disease causalgia, 
chronic infection, arthritis and neoplasia) 

Ihe clmical signs of chronic water defiat 
are predominantly those of an extracellular 
aalt water (base) defidt provided that the de- 
vdopment of the defiat proceeds slowly 
enough for the kidney to keep the solute con 
centration of the body fluids constant How 
ever the signs of acute water defidt may be 
added to those of extracellular salt water defi 
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TTieoretically the actual ^ter content of The physical signs and symptoms of an ex 
the body m this state, although it Is usually m traccUular salt water defiat with relative wa 
deficit, may actually be in excess of the mdi ter excess are those of on extracellular salt 
vidual s usual content in health even though water defiat, those of an absolute water ex 
extracellular fluid volume is below normal m cess, and those of uncompensated composi 
spite of Its dilution with water To have this tional changes if they arc present Obviously 
particular condition readfly obtam it is neces- large individual variations in si gn s and symp- 
sary that the loss of extracellular sodium pro* toms will be preSient The laboratory signs of 
ceed without much reduction of mtracellular an extracellular salt water defiat with relative 
base and with a rate of water accretion that is water excess are as follows a low sum of the 
faster its rate of loss, plasma chlonde and bicarbonate (below 115 

A full blown picture of an extracellular salt to iso mEq per htcr) m the absence of aceto- 
watcr defiat with water mtoxicatlon does not nurio, a low urine chlonde concentratron and 
occur often with environmental temperatures a normal or an moreased concentration of red 
below 85 degrees F However at low environ blood cells These are the most essential cor 
mental temperatures it may compheate the relatives to be considered in formulating a 
course of recovery from trauma (operative, ao diagnosis of an extracellular salt water deficit 
thermal 32, crush) provided that too much with relative water excess 
water is given too soon or that too httk so- Exirac^idar soli water excess (Fig 7) The 
dium is given too late. The rate of excretion nmiptoms and signs of a rapidly induced rela 
of positive loads of water by the kidney Is re- tivcly small excess arc listed m Table HI 
duced and may approach rero with severe salt The sensible loads at the end of the period of 
water deficits. In oligunc or anuric states os- loading vaned from 2,8 to 4 i percent of 
Boaated with an extracellular salt water defi body weight because of the excretion of the 
cit, the restoration of the solute volume and salt water (renal and mtestinal) that occurred 
the concentration of the extracellular fluids bv during the loading period The volume of 
the administration of an appropriate intersu 
tial salt solution is of priinary importance In 
the re-establishment of kidney function If on 
attempt be made to force urine flow by the 
admimstration of water before the extmcellu 
lar fluid volume deficit is corrected, severe wa 
ter intoxication may be mduced, and an oU 
guna converted to anuna. 

Extracellular salt water defiat with water 
excess (miner’s cramps) occurs fairly frequent 
ly In hot environments if a sodium deficit is 
incurred while the drinking or the admims- ^ cctnctDol*! fluid at riiht, ti 

tiation of water Is not limited (31) Heavy 

work by an untramed, unacclimatired person fluid given alway's amounted to 5 per cent 
(high rate of Na loss through sweating) and a body weight In 5 hours, 
reduction of sodium intake below mmimfll The signs and symptoms vary and seem to 
^ ^ person at rest (alcoholism be partially dependent upon the composition 
febrile Alnesses etc.) arc the usual Immediate and tomdty of the solution that was adminls- 
causes of the sodium deficit tcred espedallv by the oral route. Haldane 

and Pnestley aescribed this relationship ear 
her The salt solution drunk “was meant to 
approximate to the salt content of human 
scrum and was found to be much more plata 
ble than 6 p c. sodium chlonde solution— a 
point of some practical importance because it 
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TABLE m. — SniPTOilS ANB CONS OT XXT2A 
CELLUIAR SALT WATEE EXCESS Ilf IIAN 
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was found to be alinost impassible to ddnk 
rapidly two or three htre* oi sodium chloride 
Bolutioa without producing vomiting^ (17) 
Hoarseness ana a sensation of Ticavy eye- 
lids" are the only constant symptoms assoo- 
ated with a sensible load of 3^ to 4 i per cent 
body weight of the above solutions- Greater 
p^tive loads of salt solutions are associated 
with the gro« collection of fluid In subcata 
neous tissiie, in body cavitici and In some or 
gans. Therefore gross overloads of 15 to 35 
per cent b^y weight are associated with van 
able ngns and sjTnptoms that have an inti- 
mate rclatioojhip to the degree and rate of 
impairment of breathing circulation and renal 
function 


ExtraccDolar salt water ciceis rardy 

without a disturbance in the content of water 

m the body m relation to total solutes. A rch 

tive water deficit is commonly associated with 

It. This state is described beli^ 
Exircanalar tali vofer excew wUi rddfw 

wofer dt^at (Fig 8) This syndrome may be 

readily indu^ during the poitopcratiTe pe- 

riod and after trauma by tlm ercltmvt use of 
an Isotonic salt solutiou to provide for the 

water and salt needs of a person who cannot 



eat or dnnk. It is physiologically analogocs 
to the Dlpgg mducta by d nnlrfn g set wster to 
sati&iy thirst. 

If o 9 per cant sodiinn chloride solutkcn (159 

mEq sodium per bter) IS the only fluid Infused 

into healthy fasting man the urioe excreted 
daring the first 14 hours does not contain 
touch more sodium than the infusate per umt 
volume. Consequently the amount of wstcr 
m.d#. available to the body from the itliM 
Bohitbn is smaller than the Insensible k» oi 
water and the concentration of salt in body 


fluids increases. 

If the intravenous mjectloo of o 9 per cent 
sodium chlonde in water or o 9 per cent so- 
dium chlondt In s pet cent ghiOTC into i 
healthy rn"n is continned at a constant iwt 
during the next 24 hours so that an 
solution roughly In exc e ss of 3 per cent ol ow 
•weight is administered In *4 
equflibrhnn state tends to be estabiobed. 
state IS diaiactcrlad by the exotUco ^ tw 
salt given that day and by a * 

sodium chlonde In the unne luffiaently 
thwn its concentration m the 
enough water Is Ihcrdiy provided 
the insensible loss, and the 
salt in the body remains at the level resenw 
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the previoui daj or it decreases. If the above 
solutionB are given as the sole source of water 
during renal insufficiency states or during the 
uomediate postoperative penod when the 
kidneys’ ability to excrete iodiura in high con 
ccntrations in the unne is limited, a much 
greater excess of sodium chloride and a greater 
deficit of water in relation to total body sob 
utes will exist before the new equiUbnum state 
is reached Indirect evidence indicates that 
under certain circuinstances the relative water 
deficit may reach such proportions os to be 
associated with anuna m the presence of 
edema. The syndrome of “acute salt Intoler 
ance' is now thought to be due to salt excess 
with a relative water deficit 

The symptoms and signs are os follows dls- 
onentation anorexia nausea, vomibng a di 
minishing rate of unnary flow In relation to 
the amount of fluid retained, hoarseness, and 
the collection of fluid subcutaneously. In the 
lungs, and in body cavities. The plasma so- 
dnim concentration tends to be elevated, and 
the red blood cell count and plasma protem 
concentration tend to be reduced If oliguna 
is present, the nonprotem nitrogen of blood 
increases. 

Ckcngts in (wnpostiion of exiracdluUir Jlmd 
(Departure from the normal electrolytic pat 
tern of extracellular salt water ) Changes m 
the comporition of extracellular fluid can be 
of many types. A few of them arc hypopro- 
teinemia hypcrprotcincmla, hypocalcemia, 
hypercalcemia hypochloreinia, hyperchlore- 
mia and acidosis alkalosis Only two of them 
aadosis and alkalosis of nonrcsplratory ongm, 
will be considered 

The degree of acidosis or alkalosis present 
should be looked upon as a measure of the or 
ganism s inability to compensate for a change 
In the rclabonsh^ of the bicarbonate ion to 
the amons of stronger adds (SO*, HPO* Q, 
lactate) m the extracellular salt water In 
other Words the actual change in the hydnon 
concentration (aadosis or alkalosis) is a meas- 
ure of the ineffectiveness of the respiration 
the renal function, and the buffer systems to 
compensate for an alteration m the relation 
of aad (HjCOi) to base bicarbonate 
(BHCOi)— HA/BA This change In relation 
ship m the type of aadosis or alkalosis con 


sidcred here is due to a shift in the proportion 

of HCOj to the sum of the other anions of 
stronger adds than HiCCb in the extracellular 

fluid (Cl HPO*, SO*, lactic and other orgamc 
adds) 

The signs and symptoms of a relatively un 
complicated^ basc-bicarbonate defidt (“aa 
dosis' ) and of a base-bicarbonate excess ("ai 
kalosis ') are relatively mild- The reduction by 
one-halP of the base bicarbonate (to 10-14 
mEq per liter) by dnnking hydrochlonc add 
is attended by moderate dyspnea and hyper 
pnea with mild exercise, such as walking at 
one*a usual rate on level ground and severe 
dyspnea after rapidly cUmbmg three flints of 
stain similar to that which may be experi 
enad during the last 50 yards of the “440 ’ 
There is no appreciable dyspnea or sense of 
fatigue at rest, but recovery of a feeling of 
well being after exerasc is long delayed ^th 
the above base-bicarbonate defiat No great 
change In the mental reactivity was noted at 
the above level of base bicarbonate defiat 
Greater noncompensatory defiats of base bi 
carbonate to one-quarter of normal (7-8 mEq 
per bter) in adults (13) and to less than one- 
fifth of normal (4-5 mEq per liter) m diildren 
(13) may not be attended by any grossly de- 
tectable signs or symptoms Indicating an im 
pairment of the function of the central nervous 
system. 

Similarly the elevation of base bicarbonate 
to 40 to 53 milbequivalents per htcr of plasma 
(COi combining capacity 90 to 120 volumes 
per cent) may not ^ associated with any de- 
tectable mental or physical signs of illness, 
even the tendency to the development of mus- 
cular cramps and hyperexatabuity of tendon 
reflexes may not be apparent. Hypopnea is 
difficult of detection without actual measure- 
ment of the mmute volume of respiration 
Therefore it appears that most of the symp- 
toms usually ascribed to “addosis ’ (base-bi 
carbonate deficit)* and “alkalosis” (base-bicar 
bonatc excess) are the result of the concomlt 
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•nt disturbances In physiologic components 
other than base bicarbonate. Fagge m 1874 
(9) first called attention to the apparent rdle 
played by dehydration (salt water deficit) in 
the clinical picture of diabetic coma and to the 
partial efficacy of the Injection of a salme eolu 
tion Into the blood However following 
Stadelmann s implication of add poisoning as 
the cause of diabetic coma, the rfilc of the salt 
water volume defiat m the picture of diabetic 
coma was largely forgotten for a time. 

Within the last two decades Fagge s original 
ideas have been rediscovered, and It Is now 
reolked that salt water defiata (cxtracellolar 

(Na Q HCOi) and intracellular (K HPOi)) 
may quite frequently accompany nonrcsplra 
tory base blcarixmate defiats and base blear 
bonate exces s es . Consequently as more expe- 
rience Is gained in treating Individuals suffer 
ing from disturbances m body fluid equillb- 
num, it IS realised that the symptoms and 
Bgns of severe alkalosis or aadosii, with 
their ubiquitous physiologic effects, may be 
minimal and that it should be more dually 
realised that the direcdon of onea efforts 
toward their correcdon without taking cogni- 
xance of the relatively large neutral salt water 
defiats that are assocuted with themwfUocca 
sionally result m inadequate salt water re- 
pla cement Then the signs and s>’mptoni8 or 
dinanly ascribed to the alkalosis or aadosis, 
excepting those related to respiration and In 
the case of alkakats those relating to kmzed 
caldum defiat may persist though to a leaser 
degree after the caibon dioxide combining 
capacity has been returned to normaL There- 
fore, In the treatment of a base-bicaibonate 
excess or deficit the replacement of the attend- 
ant neutral salt water deficit should always be 
kept In mind See Table IV for the treatment 
of addosis and alkalosis. 

ExiractHtikir scU weitr disiribniitrrMJ shifts 
(Fig 9) (Reciprocal variations In the extra 
cellular salt water volume of various dssuea, 
with the total extracellular salt water volume 
of the body remain Ing constant.) This type of 
disturbance m fluid equilibrhim Is frequently 
seen by the surgeon \ arjdng degrees thereof 
universally accompanj all trauma The eipc- 
rlmenti of Underhill Kapsinow and Ftske 



(03) demonstrated that the rate of shift of 
fluid into an Injured area is rapid and thit 
after the fluid has entered the Injured area, It 
does not leave it In appredable amounts for 50 
to 70 hours. The increment of fluid fa the In- 
jur^ area actually constitutes a functknil 
loss of salt water and plasma pro terns from the 
body (the uninjured part) Red blood ctlU 
also collect In the Injured tissue largely be- 
cause of the capillary dilatatian and the static 
flow of blood In it This constitutes a fonc 
tional hemorrhage although the total red cdl 
volume remains withm normal limits as deter 
TTnn»^i indirectly from the bematoent and 
plasma vofame determinations or directly ui* 
mg carbon monoxide 
A distnbuticoaJ shift of body fluids folkrw 
fag trauma Is similar to an uncomplicated ex 
tracelhilar salt water deficit ora chronic water 
defidt Clinically significant dlstribatkiiil 
shifts of body fluids are aaiodtted with traama 
(mechanical, c.g crushing injuries, fractures 
of the pelvis and femora major operative 
cedurcs thermal eg scald and bm ^ 
rhfTTiifwl , e-g pcntonltii foDowteg perfoatke 
of the duod^um or gall bladder) with throm 
bophfabftis with infections such “ 
grtne, t^us fever and trichlnoaa and with 
toxic dermatoses. This list is not complete. 

Salt water (see Table IV ebstriba^ 
ihift) blood and plasma protein coos^w 
the basic therapeutic elements in the 
ment of distributional shifts of body 
More detailed and specific directions 
treatment of disturbances fa the 
of body fluids than those 
paper am be Immd b the 
iSnllcJical Asjcdutum (3) Md In the Ka 
Esifftsnd JoutmI cf lledldsu (i) 
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tually mcrcase as an extracellular salt water 
volnme defiat occurs as a result of pancreatic 
or biliary drainage, and It may be below nor 
mal when the extraceflular fluid volume Is 
normal (hypKtchloremia secondary to a pn 
maty carbon dioxide excess as in emphysema, 
asthma, deprenkm of breathing by opiates) 
or when the cxtraceHclar salt water volume U 
even greater than normal (hypochloremia see 
ondary to an excess of water as in water in 
ton cation) 

The weight of the body from day to day Is 
not an universaliy sound physiologic basis for 
the detenninatlon of the salt and water needs 
of the individua] Distributional shifts of ex 
tracellular salt water mto the subcutaneous 
tissues or Into serous cavities occasionally 
ocenr rapidly and as a result thereof the rest 
of the body suffers from the depletion <rf Its 
extracellular salt water— there U need for salt 
water even though the individual s weight has 
not changed, diversely an Individual who 
has been given salt water or plasma in the 
tseatoeat of injury (bums) usually begavs to 
lose weight rapidly between the four^ and 
seventh days as the edema of the burned area 
Bubsidea. Salt water shoidd not then be ^ven 
to the patient even though he is kmng weif^t 
because he is excreting the salt that was given 
to him while the edema was forming and now 
that the edema is subsiding the salt constitutes 
an excess. If one Bsstimes that except for the 
above types of illnesses, weight change Is a 
sound basis for controIliDg fluid admlnistra 
lion he assumes that the ideal water and 
salt contents of the body are cemstanL This is 
likely not true though only a small amount of 
exploratory r esea rch woih has been done on 
the possible changes la the ideal body con- 
tent of water and salt associated with various 
ills. Under certain circumstances the “ideal 
water and salt contents of the body may be 
larger and under others smaBci than they axe 
In the healthy individual 

When determmatiqns of the volumes of 
plasma and extracellular salt water can be 
made easily and repeatedly they may become 
valuable aids in the diagnosis and treatment 
of dlstuihancea in body fluid cquflibrfum- 

coetAti mar b* ittoetj aa tSoac Dost CBodadrc to 
tho tace wj r W hmltk 


Changes in the concentratioo of plisna td. 
utes and red blood cells are most vihabh » 
checks of the appropriateness of the (fiig 
Dosis and treatmenL 

Because there are no simple tfependihie 
means of detecting small extracelhlai nit 
water defldts, the daily parenteral admlDis- 
tration of salt to those Who cannot eat or drink 
IS presumably an expedient thatshonldbeem- 
ployed even ^oogh no salt is being lost through 
cxtrarenal chann^ or sequestrated in direm 
regions of the body How much salt should be 
given nndcT these oicumstances? 

Because healthy nonfasting men habttoalh 
eat 3 to lo grams of salt daily it has been fdt 
that a sick man who cannot eat ihould receive 
parcnterally at least 5 grams a day m order to 
maintain his salt baimcc.'’ H ow e ver men 


suffer no apparent harm if their salt intakes 
ere reduced to i gram dafly “Ihc TUscaltn 
Indians forgot the taste and the use 0/ salt 
after they had been cut off from salt for cen- 
turies (16) Infants sostain their roos t r^ 
period of growth, oa about a getm of lodnnn 
cUoride per dJean. 

It appears likely that the salt that man in- 
gests dally Is dictated bv taste and halit 
rather tVmn by actual neto, and that healthy 
TTn>n in general have within their bodies more 
salt than is actually necessary for the mainte- 
nance of health. Quantitative alt cicretioo 
studies lend support to this idea. The 
of the optimal salt intake, during a fast, fa ^ 

unanswered. From a surgical standpoint, the 

routine parenteral administration of 5 9 

grams of dally when there b no ahnonnai 
functional loss thereof is In certain 
capable of delaying recovery In fact, a at{U 
deficii of extracellular salt water may be pr« 
ciable to any excess (even 5 to 9 grams 
especially during the immediate postopcia^ 
period belief fa supported by a number 
of leascais , , 

I Fo^lto4d•J^»fto•EyIn^lIyJAJ<^ 

salt soluUimi tend to coDect most npidlr 
to a relatively greater extent In tie tt® _ 
lory (19) This phenomenon U very 
demonatrated In anyone upon whom a 
tomy haa been performed If no 
glvra the transudation from ^ 

Uie kxjp wDl be reliUvely amall and it sweDs 
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In other words, solaticmi of ap per cent 
sodium chlonde in water or m 5 per cent glu 
cose (glucose-saline) are not unlveraally ap- 
plicable repair lolations because the renal 
function tends to be depressed following oper 
ations and trauma. Therefore, the solutknu 
employed in the correction of fluid disequfllb- 
num States should be so constituted as to 
effect the correction without depending upon 
the kidncTS. 

The •olutions that fit the physiologic re 
qmrement for the correction of the fluid dia- 
equfllbrium states described herein arc listed 
in Table IV 

The volume of fluid administered and the 
rate of administration depend largely upon 
the response of the individual and the coi^ 
tutional seventy of the depletion ‘ Usually the 
volume of salt solution given in 24 boors 
should not exceed 6 per cdt of the weight of 
the body unless the rate of functional loss of 
extracellular salt water contmues at a rapid 
rate, dther as a result of the continuance of 
distributional shifts (bums, trauma, pento- 
nltis, gas gangrene) oras a result of continued 
high rates of external loss (Ileostomy colos- 
tomy or other fistulous drainage) Under 
these latter conations the Infution of salt wa 
ter may have to be continued to 10 to 15 per 
cent of the weight of the body per 14 houra. 
When a rapid rate of Infusion u employed or 
a large volume of fluid is giveu repeat^ aus- 
cultation of the chest and jposs determination 
of venous pressure should be performed If 
riles appear or if the veins of the neck become 
distended and tense the infution should be 
temporarily discontinued. 

After the correction of deficits has been ef 
fected, the amount of salt water given daify 
will depend upon the continued existence of 
the cause of ^ defidti If the cause of the 
defiat is a distributional shift due to an in 
Jury the movement of extracellular fluid Into 
the injured part will tend to decrease rapidly 
so that after 36 hours there will be little fur 
ther shift- After 73 to 100 (33) hours have 
elapsed after the injury the extracellular fluid 
In the Injured part wDl begm moving back 

vhh gtmrrfVikr mlH viUr d^Mkn uncktrd vltk 
Ben t tutcrnlc U kd tkaa 
hJofaf —It iifpL.tla a »bh£»l dfTM ol 


Into the rest of the body and no mote ah 
should be given because a functional of 
extracellular salt water then exists. IftlKloe 
of extracellular salt water coatinuei (beatuc 
of hyposthenunc neuropathy fistulous dinn- 
a^. diarrhea, vomitog goitrodnodaisl ditnr- 
age) the loss of salt should be made up, u it 
occurs, by the Injection of a saline sohitko 
that has the salt compotitional pattern of the 
body fluid lost* (See Gamble for the cotnposi 
tloQ of various b^y fluids.) If no salt Is lost 
after the correction of the deficit, very Cttk 
if any need be giren 
Another general physiologic principle that 
should be kept in mind wfa^ one pi e sc ribq 
parenteral fluids Is A primary change in the 
body’a content of one substance Is asaodated 
with changes In the organisms content of 
other substances consequently the restitu- 
tion to normal of the primary change In con- 
tent does not Insure the restitution to normal 
of the secondary changes upon which the ulti- 
mate recovery of the person may rest For 
CTampV a man who excretes large amounts 
of hydrochloric into his stomach, devel- 
ops pjdoric obstruction and voimti a large 
amount of chloride and a smaller amount of 
are lost in the vomitus. ITiis increases 
the concentration ef base-bicarbonate in the 
body and the of the extracellular fluid in- 
creases re^jiration slows and the amount of 
carbon dioxide In the body Increases, base-ta- 
carbonate is excr eted through the kidney and 
the body s content of base and consequently 
of cxtracclhikr salt water are thercbv dun^ 
ished Sodium enters the cells of the body (6) 

and potassium leaves them to be excreted a 
dcfiaT of potassium is incurred thereby The 
volumes 01 plasma and of citravascuUr 
r.-nn]ar salt watcT decTcose plasma prot^ 
Idives the blood stream (8) and the total dr 
mb. ring protein falls although none is « 
teroally The red cell mas* acting declines 
although the hematocrit may nse (i*) 

Now let the extracellular salt water voli^ 
deficit be replaced by the infusion of 0.9 per 
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ogen end globuliB prothrombin Id addi As previously noted the blood voIium a oot 
don an antihemophlliac globulin has been uo- to be regarded as a fixed entity u If couUlMd 
lated and this element, missing m hemophilia. In a n^d walled \T*seL Not only rnty tl* 
can be supphed from normal plasma to control sisc of the vascular bed vary rapidly throudi 
the bleedmg of beroophiJia Largely through x-asodOatatlon or vnsoconstrTctioo andk- 
tbe work of Cohn and his group under the chemlc shunts, but the bkiod It b diffojtoo 
stimulus of war time needs, these various de cauihbnum with the larger reservoirs of inter 
nvntivcs of the plasma proteins have been put stitkl and intracellular fluid With kas cf 
to practical test for the benefit of the sict and blood an immediate Inflow of fluid from oot 
the wounded aide the capillary bed begins, a process wtich 

These remarks serve as a reminder that in is detectable by fall in red c^ count and 
the use of blood and blood substitutes in sur heraatoent Furthermore In hemorrhage pro- 
gical practice one is dealing with fundamental tcin Is mobHued from parenchymatoiH ofEio* 
physiological cansiderations. The better the such as the liver and red MU are drawn l^o 
understanding of the need of the patient the drculation from the spleen and booe marrow 
clearer the objectives and the less empincal The more rapid the loss of blood, the less the 
tb^ractice the better the result time for successful compensation and the 

The rest of this discussion wiU be concerned lower the ph^ological reserve of the patient 
with two common rurgical problems, namely the smaller his capacity to endure hemorrhage 
hemorrhage and secondary shock. These con It has been shown by studies of hemorrhagic 
ditions will be considered m relation to ther ahodt in animals that the longer hemorrhagic 
apy b> the uit^a^’enous administration of hypotension and tisioe anoxia tst allowed to 
r^ole blood plasma, albumm solution and go uncorrected the less the likelihood of lor 
protein hydrolysates. By the latter term Is vival After a certain poujt damage to lOch 
meant the mixture of polypeptides and ammo organs as the hver and brain becomea pr^ 
aads lorroed b> the enzymatic breakdown of gressive The urgent need for correction of 
a high quality protein such as casein or Itct blood loss Is thus emphasised. Ideally tie 
albumin Such h>'drolv8ate3 in 5 or lo per loss of blood should be made good as it takes 
cent solution are nonallergemc and nonpyTo* place 

gemc when properly prepared They may be A great service ha* been done pracb^ 
regarded as a blood su^titute in that they surgeons b> Coller and his co-workcri, as 
provide the essential ammo tads for the con as others, m provHhng evidence that the 
Btrnction of plasma protem and hcmi^lobm amount of blood lost dunng common opci* 
when gi\*en mtra>*enouBly tions in good hands may be large (i 5 ^ 7 ** 

Hrmcrrhage In the h^thy adult the voh so) Many surgeons unquestionably hw 
lime of the blood comprises about 8 per cent of foiled to appreciate that operative and post 
body weight, but vanatJons of from 6 to 10 operative shock commonly stemmed froniun 
per cent have been found In different individ correded bemonhage Further proof 
uals (8 18) The blood volume tends to re- vinangly available in the major 
mum constant m the same mdi\ndual and Is cliiucs of the country today where by w 
probably more doscly related to surface area use of blood transfusion duruig and 
and height than to weight The healthy per operation surgical prtxedure* o f 
son can withstand a sudden loss of one tWd possible magnitude are being fucce*tfully pa 
the blood or even more (up to i 5 or 3 hten) forroed (13) As CoDet has pomted out, t 
but thit is not true of many of the patients the the amount of bleeding at operation is 
surgeon must treat MalnutnUon previous always greater than the »urg^ 
hemorrhage infection trauma, disease of cat (b) tnere b no practicable method 
dlovascular system hver or ludneys, reduce Ing the extent to which blee d in g has . 

the power of the organism to make the life- at any given time 

ta\’ing adjustments required m overcoming rtpia c e ment is roost effective _ ^ 

cntical blood km. blood » given a* the km occurs (S) 
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fioent volume. Furthermore the treatment 
of such cases of hemorrhagic oligemia does not 
end with recovery from the hypotension as 
was pointed out above Incomplete restora 
Uon of lost blood the presence of com 
infection the wasting effect of the 
of mjury raise the need for protein The In- 
travenous route must often be empicyed In 
meeting this need, and 5 or 10 per cent ammo 
aads solutions, plasma, albumin and whole 
blood must be giixn 

To illustrate the need for discnmlnatton 
further the parenteral fluid requirements m 
wound shod, and in bum shock may be com 
pared In both conditions there is severe re 
duction in the \*olume of circulating blood In 
wound shock bowe%'er whole blo^ has been 
lost, and the hematocrit and red cell count arc 
normal or low the plaima protein concentra 
tion bs normal or low In bum shock, plasma 
has been lost m large amounts and aibumin 
frequentlj to a greater extent than globoUn 
the hematocrit and red cell count ere sbarpl> 
elevated Correction of blood comporition 
here u important as well as restoration of 
blood volume and the immediate rntrasToous 
tberap> of choice is mfution of plasma or al- 
bumin solution. In both wound shock and 
bum shock blood andprotcin hi-drolysatesand 
to a less extent plasina and albumin solution 
ma> be required lntni\’cnously in later con 
\alc3ccnce 

CONCLCrSIOVS 

In conclusion certain general piinaplcs in 
i*oh-cd in the use of blood and blood substl 
tutes In the treatment of hemorrhage and 
shock arc listed 

1 Carclul matching of blood before trans- 
fusion u essential in mimcmzing reactions and 
renal damage plasma for infusioo should be of 
the pooled nu^ \'anet> or It should be t>'pcd. 

2 Defiacnej of hemoglobin and dcfidcnc> 
ofplasmaprotcln often occur together wbetber 
the bek is acute or chronic. 

3 In the restoration of depleted blood \ol 
□me b} intm-cnous injections normal blood 


phcatuig 

reaction 


composition as well as norattJ i-olome liwqH 
be the aim. 

4 Acute losses of hemoglobin ire lesicady 
repaired bj the bodv than are losses of plasnu 
protein 

5 In infections toxic states and trsona r^ 
generation of hemoglobin and plasma proteta 
may be greatly Impaircd. 

6 The longer tissue anoib due to bemor 
rhage and shock ts allowed to go uncofTcctfd 
the less the likelihood that the patient tHI 
rto5\*er 

7 In hemorrhage and shock as seen in sur 
gical patients the need for blood iransfoikin 
and for infusions of protein and the protem 
dcnvatiiTS often continues during connl- 
escenct 
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ods and nutncnU cmplojTd upon the tuisiod hqnid diet»r> supplementj foitiScd mlt i 
service at the Unh'craity of Minnesota Hos- protein concentrate and ordmarih abo t car 
pitals for r c fl li a n g this represenU the subject bohydrate can be used \ ^•anet} of protriD 
matter of this paper It is hoped that the couantiatcs arc at present a\-allable, tad 
therapeutic outline oflfercd win prove to have a among these is slim miTk powder with the 
broad practical applicatioQ to the several nu- following composition 
tntional problems faced bj surgeons and by 
virtue 01 its relative meipenstveness, sun Pretdo**"”^ 

plldty of preparation and apparent effective- Cwda j 

neas, ment trial m the preoperatl\T dieUry * ’ 

preparaUon of surgical patients. n*ct«c) „ j ‘ 


FACTORS REIATED TO LIQUID DIETS FORTIFIED 
WITH PROTEIN AND CARBOHYDRATES 


Water 

Adi 




Ihiring scmistarvatKra or starvation pen 
ods, man just as any eip>enmcntal ammiil 
becomes autocannibalistlc whOe deriving his 
energy from body fat and protein This means 
that nis diet necessarily is low in calories, 
carbohydrates, and protein but relatively 
high In fat From this one might predict that 
a diet of oHXWite qualities, namely high Id 
protein cari^ydrates and caloric content, 
would be best suited to conrecUng those ah- 
normahties asoibable to this ttarvaboQ regi 
men The results of numerous investigate^ 
and clinical ezpenence hiNT cmfirmftd this 
impressKm 

Of these sevTral emsUtueots experience 
and expienmentation have demonstrated that 
protein plaj”! a chief rAle. The principal 


An eipenence has been acquired with use of 
this fortifying substance m diets prepared for 
treating scitral hundred malnourished tar 
gical patients on the surgical tenice of the 
University of Minnesota Hospitals. SHm 
mfllc powkr has a low cost, is rcadfl) and 
widely available in quantity store* well m the 
bulk, and can be fairly well disguised m t 
vancty of palatable mixtures. The protetas 
present are complete, possess t mediom a 
paaty to induce plasma protein regenerahoo 
under experiment^ conditions, and are rich la 
the hver protecting ammo aad methioiUDC 
In addition much of our biologic information 
on nutrition has been acquired using tbotepro- 
teins present b skim rnilt powder They have 
repeatedly pnn*ed eiccUent sources when fed 


sources of proton m natural foods are meat, in quantit> 

fish eggs, certain dairy products and cereals. TTie use of a hquid diet either as a supple- 
\et, in each of these, the protein contributes ment to the bosmtal fare or as the sole 
but a fraction of the total bulk. It therefore of calones finds frequent and valuable spplk** 
becomes necessary to consume relatively tion in the care of patients vrith 
enormous quantit^ of food when \Tfy high lesioDS of the esophagus, stomach, and dio- 
protem diets are desired. For example, to denura. A tale of recent weight 1 °** 
rcahie an mtake of 300 grams of protein from ally be found wntten in their admisa^ ht*' 
beef a pot roast between 3 and 4 pounds would torj This is particularly true when mild or^ 
ha\T to be eaten This is a feat usually beyond lous degrees of obstruction are an 
the capaaty of an\ lndi\'klual weakened and complication of the disease process. Here 
apathetic from prolonged Btarvatiew and fa an uncommonly the oft repeated 
impossibility in the case of those patients with an incompletely masticated bohis 
slenosii or obstruction due to a lesion at the leads to an insoluble problemin abor ^ trs i^ 
py loric outlet Desirable as It may be to fos- port and results m an evta greater d^ree 
ter the consumption of a high protein diet by obstruction and retention 
pleasant appearing tastily prepared menus, been unusual to note that when the limiCT 

the physical factors Indicated tberve lumt the been freed of these chunks by , 

accomplishments possible by this means. In Ings.^try saUsfactory 

order to pyramid the intake from such means, arc accepted dally with little or no ret 
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through the maintenance of appropriate re- 
frigeration of all portions of the diet other 
than the patient s immediate requirements 
and by the routine use of thoroughly cleansed 
or sterfllied dispensing equipment. Should it 
occur despite attention to tnese precautions 
modest doses of paregoric and amphc^el will 
ordiDtnlj correct the situation Patients with 
ulcerative coUtu or regional ententb are 
rather consistent exceptions to this, however 
and may develop an aggmvatinglj persistent 
diarrhea The use of this nurture therefore is 
best avoided or limited to small quantities 
wbile testing the patient s tolerance 

As mdicated earlier satisfactory objectiv’c 
measurements of the accomplishments of a rc 
feeding regimen arc \nrtualij noneiixtent- 
By tnal and error methods it has been pos- 
sible to arrive at estimates of how kmg a p>a 
tient should receive a caloric Intake augmented 
to about 4000 or more calories daily From 
expcnenccs with several hundred nutritional 
problems the condusioa has been reached that 
if 5 to 7 da^ arc de\TDted to such dietary 
prepamUon for each 10 per cent of the body 
weight lost, the individual will consistently be 
able to tolerate extensive surgical procedures. 
These values are admittedly empirical and 
probably maximal rather than rainunaL Untd 
more cnlical tests ore available however the 
present method offers a reasonably reliable 
means for calculating the duration of the spe- 
cial dietary regimen 

REASONS rOR DIETARY PRETARATIOH 
PREOPERA TllTLY 

It wUl be noted that emphasis has been 
placed upon preparation being preoperatiiT 
This appears to be an important consldcra 
tion beoiuse the weight of evidence at thh 
tune mdicates a greater retention of mtrogen 
ingested during this phase rather than after an 
operation Data from a number of bborm 
tories (j 4 7 10) as well as ours fii) confirm 
the accelerated loss and dl£ficult\ of secunng a 
faxYuable balance of nitrogen m the rccoixry 
phase after surgery In addition such diffi- 
culties arc pyTamtded when the patient after 
an intestinal operation a unable to take 
nourishment for Be\Tral days because of ileus, 
nausea or vomiting 


OTHER EOURCEB OP PROTEIN AlAIUBLI 
POR SUPPLEHENTINO DIETB 
Besides akJm milk powder \moui jub- 
stances are a\-ailable as fortifying nuien- 
als. The data of Madden and WTupnlc (6) 
suggest a number of possibilities. Two of 
these homogenised raw pork In-cr and pos 
dered bovine plasma protem hare been tested 
and each demonstrated (12 13) to be defi- 
nitely supenor to skim milk powder for the 
production of protein Unfortmutely the 
possibility of controlling brucelJoos appean 
loo real to piennit routine use of the former 
The latter so for has been obtainable onl\ in 
quantities sufTicicnt for m^TltigaPoDal par 
poses despite the fact that countless tons arc 
potentially a\*aibble in the blood now loJdti 
fcrtiluer or stock feed. Whereas, estimates of 
manufacturmg costs are high when calculated 
on the amounts avaflable from a few piLjl 
plants, the application of modem productmti 
methods on a larger scale would bkely result 
m price reductions sufficient to permit Iti le*' 
restneted usage 'Ihc inccnti\T to dcNekp 
the manufacturing of this product by t« 
packing mdustjy ne ce s sa rily will await a rooie 
generslited medical recognition of and de- 
mand for just such a superior dietary proton. 
In a similar fashion o large portion of the pn> 
teJn of fresh caught tuna, mackerel and lar 
dines Is lost to human consumption (0 
This, under current commeroal practice*, in- 
edible fraction can be separated fromltiun 
pabtable charactcnitica and in thb purified 
form possesses high biological laluc for hcroo- 
globin and plasma protein forrnatlon Thcje 
tests limited to date to small animal*, might 
profitably be extended to ciinicai malerioL 
k east has recei\'cd somewhat limited attention 
as a source of protein for humans due to lU 

rather low content of sulphur contobing ammo 
aads and because of an objectionable odor 
•nd taste which are quite difltcult to disgm^ 

These 8c\Tral drawbacks ha\T been vlrtia^ 
eliminated in product* recently dnele^ 
from new strains (9) The result U a powder 
Mitually free of unpleasant aromatic or gusts 
tory choractcnsUcs, with as much a* a 7 ® 

80 per cent protein content Its eJTecti\T0Css 
as a dietary supplement for man remain* ms 
measured Tb^ to mention but a few con 
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through the mflint gnan cp of appropriate re- 
fngcraUon of all portiona of the diet other 
than the pmtient 8 Immediate requirements 
and b> the routmc use of thoroughly cleansed 
or sterflized dispensing equipment. Should it 
occur despite attention to tnesc precautions, 
modest doses of paregonc and amphogel will 
ordinarilj correct the situation Patients with 
ulceratiNT colitis or regional entenbs are 
rather consistent exceptions to this howex-er 
and may develop an aggravatmgly persistent 
diarrhea The use of this mixture therefore is 
best avoided or limited to small quantities 
whDe testing the patient e tolerance. 

As mdicated earher satisfactory objective 
measurements of the accomplishments of a re 
feed mg rcgiroen are ■v'lrtually nonexistent 
Bj trial and error methods, it has been pos- 
sible to arrive at estimates of how long a pa 
tient should receive a caloric mtake augmented 
to about 4000 or more calories doily From 
cxpcnences with severai hundred nutnUonaJ 
problems the conduston has been reached that 
if 5 to 7 da\'5 are devoted to such dietary 
preparation tor each 10 per cent of the bod> 
weight lost the fndi\ndua( will consistenti) be 
able to tolerate exteosi\*e surgical procedures, 
'These values are admittedly empincal and 
probabl) maximal rather than mirumal. Until 
more enbeal tests are ax-ailable however the 
present method offers a reasonably reliable 
means for calculating the duration of the spe 
dal dietary regimen 

REASONS rOR DIETARY PREPARATION 
PREOPERATnTLY 

It Will be noted that emphons has been 
pbced upon preparation being preoperatixr 
This appears to be an important cemsidem 
tion, Ix^use the weight of evidence at this 
time mdicates a greater retention of nitrogen 
ingested during this phase rather than after an 
operation I>ata from a number of laborm 
lories (2 4 7 10) as well as ours (ii) con&nn 
the aci^mtcd loss and difficult) of securing a 
fa\-orable balance of nitrogen m the recoxTt) 
phase after surger) In addition such diffi 
culties are pxTamided when the patient, after 
an intestinal operation Is unable to take 
nourishment for sex*cral da)s because of Deus 
nausea or x'omitjng 


OTHER SOURCES Or PROTEIN A\ UlABLE 
rOR SUPPLEUENTD.0 DIETS 
Besides akim milk powder xanooj « 1 > 
stances arc available as fortifxing nutm- 
als. 'The data of Madden and Uhimlc (6) 
suggest a number of posabiTities. Tro of 
these homogenized raw pork bxtr and per 
dered boxine plasma protem have been toifd 
and each dcnwnjtrated (12 13) to be tW- 
nitel) superior to skim ntiJk powder for the 
production of protnn Unfortunald) tie 
possibiht) of controlling brucellosis appear* 
too real to permit routme use of the fonner 
The latter so far has been obtainable onh b 
quantities sufficient for mvcstigaUooal par 
poses despite the fact that coimtJesi tom air 
potcntuUl) available m the blood now joH s* 
fertilizer or stock feed TlTiercjis, estimate* of 
manufacturing costs are high when cakubted 
on the amounts available from a few pilot 
plants, the appbcation of modem productwo 
methods on a larger scale would hkeiy ranft 
ID pnee reductions niffiaent to permit its Ics* 
restneted usage The mccntive to devekp 
the manufacturing of this product b) the 
packing industry neceasanJ) will await a more 
geatralixed medical recognition of and d^ 
mand for just such a superior dietary protein. 
In a similar fashion a large portion of the pro- 
tein of fresh caught tuna, mackerel, and ar 
dines, u lost to human consumption ())• 
Ttus, under current commeronl practices, m- 
edible fraction can be separated from its nn 
palatable characlensUca and m thfa purified 
form poscsses high biolo^cal value for hemo- 
globin and plaima protem formation These 
tests, limited to date to smali a nim a t s, might 
profitably be extended to rliniral matenal 
Yeast has receivTd somewhat Umi ted attentioo 

as a source of protem for humans due to lU 
rather low content of aulphur con tainmg amino 
■ads and because of an objecUonabJe odor 

and taste which are quite difficult to dL«gu» 

These sevTiol drawbacks have been 
eliminated m products rccentl) devdo^ 
from new strains (0) The result is a powder 
virtuall) free of unpleasant aromatic or gostR 
tory charactenstica, with as much as a 70 to 
80 per cent protein content Its effcc^ vYoea* 
as a dietary supplement for man remaios on 
measured These, to mention but a few coo- 
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volumes are being employed but attains real 
ugmficance (9 grams m 6000 cubic centi 
meters of 5 per cent solution) when large vol 
umesareinuse This item becomes even more 
important m the presence of the hypoalbu- 
minemia frequently present m ^ ust thu type of 
pabent. States of overhydrabon due to such 
liberal administrations of salt and aenous 
enough to require temporary cesaabon of this 
therapy have been noted 
This listing of these limitations should not 
be construed to mean that the mtravenous 
administration of protein hydrolysates u fruit 
less for no one can seriously contend but that 
it has an important rdle in mtrogen replace- 
ment therapy Rather it is hop^ that the 
recapitulation of such inherent defects wiU 
bring their enstence to the attention of those 
who have not so far appreciated them. For 
tunately the n umb er of cases wholly depend 
ent on parenteral feeding is in a minonty 
Such patients must be blessed with the serv 
ices of consdentious bouse officer or mteme 
because they demand of him and themselves 
an abundant pabence and tact durmg the 
tedious boun of prolonged intravenous ther 
apy Without actually idncvmg the goal of 
lar^ scale plasma protein regeneration thoae 
benefits which result from the employment of 
hydrolysates are certainly real and definitely 
worth^ile 'Hirough their agency it is pos- 
sible to halt or retard the steady protem knses 
from starvation and allied depleting mecha 
nisms (ulcerabon infection hemorrhage) 
The nitrogen Intake can also be augmented 
considerably by dafly transfusions of plasma 
or whole blood Although the total amount of 
nitrogen m a plasma or whole blood trans- 
fusion would be relatively small considered as 
dietary or hydrolysate mtrogen it is proper 
tionatdy more valuable b^use a algnlfi 
cantly smaller fraction is lost In the unne the 
24 hours after admmistration TTus situation 
IS particularly true when comparison o made 
with hydrolysate mtrogen. In this connection 
it appears only fair when calculating the coat 
of such replacement therapy to base one s 
ultimate conclusions on the amocmt of nitro- 
gen the body actually retams and has ax'aflable 
for functional purposes, rather than consider 
ing solely the pnee of each mtravenous flask 


and its contents. The use of whole blood md 
plasma, particulariy when the latter u frro i 
pooled source, is assuredly not an munaed 
blessing The poasjbibty of inoculating th: 
reapient with the virus of mfecticms bepahtH 
has been emphsilted recently (1 8)tndaUcti- 
tioo called to this senous haiard 
A mtrogen balance study by my asaoaitc, 
Dr Arnold Kreraoi and myself yields diti 
lUustiating some of the problems and limita- 
bons of parenteral alimentation dboHsed 
earlier The final 5 day penod of this study b 
probably a significant example of the body 1 
greater mclination to accept and retain nitro- 
gen when supplied orally rather than btn 
venously As has been indicated, the surgeon 
will find a knowledge of nutrition a means 
improving hU care of those patients luffenng 
from a recent serious wo^t loss. Ftflore to 
rtcc^nize this oblJgaDon and meet the aug 
mented nntntiona] requirements of this group 
win be followed by an increase m the mor 
bidity and mortality statistics. To avoid these 
compbcations, liquid diets augmented with 
protein nch matenals arc recommended when- 
ever the oral route is available For those pa 
bents requiring parenteral feeding a ipeafic 
program albeit a less satisfactory one, a 
offered 
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\*olume 3 are being emplojed but attauiB real 
iJgnificance (9 grams in 6000 cubic oenti 
mcten of 5 per cent wlubon) iriien large vol 
umes ore muse This item become* even more 
important m the presence of the h^poalbu 
mincmla frequent!} present in just this t>’pc of 
patient State* of overhjtiration doe to such 
liberal administrations of salt, and senou* 
enough to require tempiorary cessabon of this 
tberapj have been noted 
This listmg of these hmitatlons should not 
be construed to mean that the mtiasTnous 
administration of protein hj'droiysatcs u fruit 
less, for no one can seriously contend but that 
it has on miportant rfiie in nltrc^cn replace- 
ment therapy Rather it Is hoped that the 
recapitulation of *uch inherent defects will 
brmg their existence to the attention of those 
who have not so for appreciated them For 
lunately the number of case* wholly depend 
ent on parenteral feeding is in a minority 
Such patients must be blessed with the sen 
ice* of cunsaentious house oQicer or mleme 
because the} demand of him and themsel\'es 
an abundant patience and tact during the 
tedious hours of prolonged intravenous ther 
ap} ^\lthout actuall} aduevmg the goal of 
large scale plasma protem regeneration those 
benefits which result from the emplo}Tiient of 
hydrolysates arc certainly real and defimtely 
worth^shilc Through their agency it 1* pos 
Bible to halt or retard the stead} protein losses 
from stan’alion and allied depicting mecha 
nbms (ulceration mfection hemorrhage) 
The nitrogen mtakc can also be aunnented 
connderabh b} dad} transfusions of plasma 
or whole blood Although the total amoimt of 
nitrogen m a plasma or whole blood trans- 
fusion would be rclati\Tl} smalt considered as 
dietary or h}drol}’Batc mtrogen it is proper 
tjonatcl} more s-aluable b^use a signih 
cantl} smaller fraction is lost in the urine the 
34 hours after admmlstration This situation 
IS particular!} true when comparison is made 
with h\*droI\'*atc nitrogen In this cormection 
It appears on)} fair when calculating the cost 
of such replacement thcrap} to base one s 
ultimate conclusions on the amount of nitro- 
gen the bod\ actually retains and ha* aswllable 
for functional purposes, rather than consider 
Jng Boleh the price of each intrBs*enmis flash 


and It* content*. The use of whole blxd tod 
plasma, particulariy when the latter ii from t 
pooled source, is asauredl} aot an unnmed 
blessing The possibflit} of moculatiiig the 
reopient with the virus ^ mfectiou* bepatita 
has been cmphaslredrecentl} (i 8) and atten- 
tion called to this senous hoard 
A nitrogen balance stud} by ra} assxiile 
Dr Arnold Kremen and m}iclf }icldi diti 
illustrating some of the problems and Emit* 
tioQS of parenteral aliincntatloo (fiscusted 
earlier The final 5 da} penod of this stedv 
probabl} a significant example of the bodyi 
greater mchnatlon to accept and retain nitro- 
gen when supplied orally rather than intri 
venously As has been mdicated, the surgeon 
will find a knowledge of nutntion a means of 
improving his care of those patients suffering 
from a recent senous weight loss. Failure to 
recognise tlm obligation and meet the ang 
mented nutritional requirements of this group 
win be followed b} an mcretse In the mor 
bidit} and mortality statiiUci. To avoid these 
comphetUon*, IJcpjid diets aogmented with 
protein nch reatcruds art recommended when 
ever the oral route is available For those p* 
tienu requiring parenteral feeding a specific 
program albeit a leas satisfactory one, is 
offered 
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fit Plm ftorUitnffl ls Cue tbmlitf cacaplele 
ljucnm hJock of ibcknliaJ aoru t Wvd <■ 

■ecood huubu rertebrv 

cktrly vbulued but ao irterul pulnlkm n« 
noted \ neuroiorfical coosulu t reported Donnil 
neurotoRC iodinp tod tdvlted Uut Inmbtr 
cynjpttoectomy w^d be of queMiootble value 
Mun -e obttructioti In the iliac arteriet aod ibe 
toru itielf vaj thought the moit Ukety poacibllJtT 
but coarctation of tbe aorta wu alKi considered It 
wii felt that aortosraphy might definitely prove the 
diagno^u AccordSigly thu procedure wai fiial per 
formed on February 94 iWS. with aortic paocturc 
at the k\Tl of the upper border of the fim lumbar 
\*ertcbra The artcnogram revealed a complete 
trausverae block of tbe aorta at the teret of the 
middle of the aecoad lumbar \Trtebra immedlalcly 
below the origlD of both renal artene* (Fig. ) Tbe 
renal arteriet and tbdr tributaries were rcO vuoal 
ixcd and appeared noitnaL In order to rule out any 
errors a technique repeat aortography was per 
formed 00 April jo, 1^5 puncture b^g made one 
vertebral Ic^•e^ loarr at the upper border of the sec 
ood lumbar vertebra. On this aortogram (Fig 9) 
practKnUv all of tbe radiopaque medium was visual 
ued aithlo the superior meaeuterk artery and ita 
branches and no p^ion of tbe aorta itsrll was def 
inJtdy delineated. Anastomom of tbe middle coUc 
brand of tbe supierior mesenteric artery with tbe 
left coftc branch of the Inferior mesentenc was wefl 
demonstrated on this examination Since tbe second 


rig 9 Seand satocrais la Cue 9 mooths btw 
shosteg opaqBs tuedJum sllUa ajp gier iDe9nm artsy 
and lu cnndcs. Anew ImScato hrfe amstotaohe caa- 
DonicaOee betsns niddle cdOc artery of the agarw 
aesfpttric and left caOc branch of iuerior mcaeaUne 
artery 

aortogram merely coafinned tbe findings of the fiik 
one by Inference rather than actual dcmonstrallooa 
the block the study was perfoToed foe the than 
tune on June 4 IWS The ueetDe was introduced it 
the leref of the second lumbar vertebra Just •b^ 
the area of tnlldpated block. This aortogTain (Fk. 
3) left no doubt as to the caHtcnce of the block, 
which was ahsrply delineated at precivly the same 
level as 00 tbe first examinatloii. Tbe Urge an- 
astomotk channel between tbe superior and bug** 
mesenteric arteries was apln visuillied as wefl ai 
an eitensive paravertebral anastomosa. 

r taim^l artd tubsf^Mtni entm. Antkoagu^ 
tlon therapy with (Ecoumarol vasodilater drop 
(papaverine and niadnamide sodium ^ 

sodium tetrathlonate Intravenously- and mccb oQi 
by wntopbeoTSis) and the oadllaung bed war m 
ployed during hli 6 }^ mooths in the hospltsL One 
month after adrataon the patient derelcped w 
twieTTilc ute on the lateral aspert of the rigntW 
lost above the citcmal malleolus (Fig. 4O 
tbe use of ncnWllln lyitemkally %ar^ ^ 

applications induding Wood ointmfflt and the 

lures already menUoned to Improve the titeiw 
diimlatioo in bU lower ex Ire nu ties, w ulcer 
matned refractory throughout bts hospital stay 
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IjX j Aortofrun In CftK tbov o»pir( hJoA t 
prraMjy Um Hoe le% R u la CtM Arm ladicun hajR 

ioutocDode chTfid bet««vn imddk coBc uxl left 
trtenn u In Fl(ar« 

renal excretlMi m one half hour Tb« blood urea 
nitrogen ^aa » milbgrimi. The %'«ou» pttMure m 
the ann vu 1 5 mill met n and the orrulatKuo Ume 
II lecoiKii. The electrocardiogram inggested coro- 
na^ artery iniuffideocy ante^r In t>T>e- 
A roentgenograra of the cheat revealed eropfav 
•ematoui lung neldi and a cardcac ailboaette vlthin 
normal Umiu There was no notching of the rib* u 
might be cipected with aortfc coarctation X-raja 
of abdomen and Intravenous rogram were normaL 
In Spite of complete bed rest sedation and aaJt 
poor diet the patient showed no improrenieot Even 
with sodinm amytal narcoais there was do apprecl 
able decrease In hyperteruBoo On March 7 iw5 the 
patient sl^ed hu own release. It was felt that the 
pr bable niignmlB was coarctatKm of the aorta. 

The patient was readmitted oa March is 1945 
with the tame compl^ts. The physical examioation 
revealed 00 tigalSamt changes since the last admi*' 
sjon Blood pretrure in the left arm was #36/130 
right arm, 190/1 10 left thigh 130/90 aodthenf^t 
thigh ito/9a The blood count and urinalysis re 
veaied essentially the tame Endings as before. Th« 
•edimtntatioo rate was stQl normaL Another Intrav^ 
nous orogram revealed ptons of the left kidney 
Because the cluucal c^cturv simulated coarctatloa 
of the orta a d beesuse roentgenograms of the chest 


(■0^ to c^nn til. btUef it .u Mt tltt lot*, 
riphy mlrtt reveal the exact nature (rf tl* W**" 
Accordingly this was done on March it lajr t*a- 
tnre being made at the lower border of t±* 
thoradc vertebra. The aartogiara (Fig 5) revtded 
a sharpie defioed complete tiaosveiae bixt it tie 
left of the middle of the second loolar lertftsi. 
Just below the origin 0/ the renal arteim. ho dit 
was vlsailiied In the Qiac arteries or lower p*teo 
of the Mbtiomfnji] aorU. A large aoutotaujc 
rannkatioo between the nuddlc colic hrandi cf the 
superior mesenteric artery and left ccijc braodj «< 
inferior mesentenc was well delineated u b Cue i 
The day f Ilowing aortography the psdenl «n 
dlschargeu as unimproved 

FoOowIng the second dlsdurge the pabent at 
back to his usoal work u a waiter Except for betd- 
acbes and mild dyspnea on exertion be wu sbfc to 
work until Jtnnary 18, 1946 At Uiu time he 

X nenced moderately se v e r e snbftemal ni- 

3 down the left arm, accompanied by dytpoea. 
These iroptoms became severo on Fcbnjaiy j 1^6 
and on February 4 be was admitted to the ho^atsL 
The patient was octbopndc, cyanotk, dehydrated, 
and po^y Dounihed. He was drowsy but oriented 
and co-op^tive The temperature was loc^ d egrees 
F pulse ISO and respiratioas, 36 The blood pres- 
sure was 6e/ii© In the right arm Lot unobtaieaUe 
Jn lower extremiUea. There neremout rilesitbotk 


bases but heart sounds wrre streeg; no merman 
noted. There was moderate abdoolujildlftefitloc. 


Bleed cemnt revealed a hem oglobm of 1 15 per cat, 
erythrocyle* <,460,000, leucocytes 14,000 with pope 
cent neutrophils, and le pa cent lymphocytes. 
Urinalyris remkd occasional grannhir casts bst 
was otherwise nctrmaJ The Mdimeutatlcc rate vts 
not Incretsed. lie Wood nenprotein aitrogeu as* 
75 mflU gTsma and carbon dlosde combining power 
sovofumespercent The dectxocsrdlogTam showed 
changes indicating an acute anterior corjoaiy oedn- 
rioD with involvement of a largo posteriot WanA 
The patient became pcogresiivcly move dyipi^ 
and died 33 honra later During this final admiisloo 

he voided coly loo cubic centimeteia cf urine 

Postmortem cjaminatimi was perforojed by Dr- 
reter A. Heibut The salient grow pathologic ^ 
Ings were gt n u alued arterwadercaii, bflstciri pleu- 
raT sdbeaioni, pulmonary congestion and edoni 
terminal pneumonia car^c hypertrophy s£^^ 
sderotk tnrombosii of the ahdomiiial softa boti^ 
and recent, and bHatcral polar renal vesada The 
heart, aorta, and kidneys were of the greatest Intew 
and the findings in these are given m sotne , 
Theheart weighed 55SfrT»ini. The perkardisl_^ 
endocardial surfaces were smooth and Mtenlns 
myocardJnm was firm, hypertrophy ""L lTZ 
brown There was no definite evident of oW « 

recent iMtiiaiom The valves were normal In number 

fixe shape, and poaitlon coronary ostia patat, 

and vessels showed moderate atberoaoerosis, 

The thorack acwta showed rnodmte atb^ 

sderotis with sevcaJ plaques. The abdommsl sorts 
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rig j Vixtogno In Cue tbcMiog coo^iete blod. ti 
preoiny tt Bune lerel u I Cue Atht* odmce boae 
AouUimotic chinaH bencoi middle co^ utd left 
utena ts I Ftfore 

rrrud excretion la ooe hxlf hour The blood ute« 
nitrogen to miJIigTiJTUL The venotr* pre»*nre in 
the arm vu 5 mill tseien «ad the drcuitUoa tiotc 
I eecixids The decirocird o^m luggceted com- 
nary artery miuflidcncy antcnoe in type 
A rocDtgenoffram of the chest revved emphy 
sematous long field] and a cardiac aOhouettc witblo 
normal tlmita. There was n natching of the nba as 
might be cijiected with aortic coarctation. \ ray* 
of abdomen and Intravenous urogram were normal 
In spite of complete bed rest^ tedatlon aod salt 
poor diet the patient ahowed no iraprovcmeot- Even 
«ith iDdlum amytal narcosis there was no appreci 
able dccreaao in hypertcnaloQ On March 7 im 5 the 
patient • med hu own release. It was felt that the 
probable ^gnoals was coarctation of the aorta. 

The patient was readmitted on tlarch is 1943 
with the tame complaints. The physical examlnatloa 
re\-caled no significant changes smcc the last admis- 
sion. Blood prestare in the left arm was 136/130 
ri^t arm 190/iro left thigh 130/90 ai>dtberi^t 
thi^ 20/90. The bkiod count and urinalytls 
vcmed ciseotiiUy the ume findinp as before. Thic 
•edimentiUoorate was ttilJ normal. Another intravo 
nous Urogram revealed ptosis of the left kidoey 
Because the clinical p dure simulated coarcUtkm 
of the Sorts and because roentgenograms of the chest 



failed to confirm tins beh 
laphy might reveal the c. 

Accwdin^y this was done t 
tore being made at the lowi 
tboradc vertebra. The aort 
a sharply defined, complete t 
left of the middle of the sea 
just below the ongm of the re 
was visuahied in the Iliac artei 
of the abdominaj anrtJ A iargi 
municatkm between the middle 
superior mesenteric artery and k , 

Infenoe mesentenc was wrf dehuct. 

Tlie day following aortography • 
dttcharged as unimproved. 

Following the second discharge tL ’ 
back to his usual work as a waiter £. 
acbea and mild dyspnea on exertioD 1 
work until January tS 1946 At 1 
experienced moderately se%‘eTe substem, 
aUng down the left arm accompanied | 

These symploms beauoc lecTrt on Febru. 
and on Rebruary 4» be was admitted to th 

The patient was ortbooDne, cyanotk, dc 
and pooriy nourisbed lie was drowsy Ujt 
and co-opmuyt The temperatore wu tee 
F pube ISO and rtspiratioDa, 36 Tbebia 
sure was ific/ne in the nght ana bot njwbf 
in Joartf extremitie*. Their were moot riJea a 
bases, but hart sounds were itroeg. no mu 
noted. There was modentcibdomlw (hrtatio 

Blood count revealed a hem ogiobm of Its pee Cl 
erythrocyta 3-400,000. leu eoeylrt 14,000 with goi 
cent neutrophils ana 10 po cent lymplw^ 
Urloalyms reveled occaaiotial granukr casts b. 
waa otherwise normai The sedimentation rate s 
Dot uxTtased. The blood Dooprotem artrogen ww 
75 mlhlgTams and carbon dioxide oombinlng poser 
JO volumes per cenL Tbe eJectrocardlocram showed 
changes Indjallng an aente anteiioc conaarr oedu- 
aroo with inetdvement of a large pcaterfoi taan A 
The patient became prOTreiiivtly more d>ipw 
and died 33 hours later During this final admlisfco 
be voided only joo coble ccntlmcteis of urine. 

roalmoTtem examination was perfonoed by Dr 
Peter A HerbuL The salient pwa pathologic ^ 
logs were generilixed arterioaclCToaif bflaleiaJ 
lal adhaiona, pulmonary congestion aod edema, 
termlDal pneumonia cardiac bypertrop&y 
sclerotic thromboais of the abd ornin aJ aarta bota^ 
and recent, and bnateril poUr renal vesadx Tte 
heart, aorta, smd kidneys were of the greatest inte^ 
aod the findinp In these are 

The heart weighed 353 grams. The pertcaidlil^ 
endocardial surface* were smooth and f^tenlnglM 
myocardium was firm hypertrophied •JW^red^ 
brown. Djere was no definite evidence of oJdw 

leceot infarctioii. The valves were cocmal in nn^ 

■fxe ihipe and poaition coremary espa patent, 

and verecls showed moderate atherosdcrcwij, 

The thocadc aorta 

aderoais with seTeril plaques. The abdomhiaJ serta 
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Ti* Inlredoctxjo of ruhoJotoo* ml oortAdtw 
fjioTt* tnction Dpturt traod ort» lad *«ij- wtnrw lo 
ptrlxow fit 


b> digital prwaure o\ er the opening while the 
traction ligature was held taut thus bringing 
the exposed portion of the aorta into the 
wound and inW>biliiing it \ specially con 
strutted I'ali'ulotome was then manipulated 
gcntl> into the aortic opening and made to 
impinge upon the postcnor wall of the aorta 
(Fig i) In conUct with the latter the m 
strument was passed pranmallj within the 
aorta, its shcatn tamponading cffecti\-ely the 
wound m the aortic wall until its further prog 
ress was arrested within a cusp of the aortic 
\Tilre The hooked blade next was forced o^ 


\Tilre The hooked blade next was forced o^ 
of the sheath perforating the euro m 
pendent portion then the Nalvulotoror^ 


n* » Sd>nn»t3c reprewoUtkin 
ti aortJi iboinBg perfcnitloe trf Ttlre 
opinrd trf bwW biadt *t«oi free nsaitln d cn^ 

« protlem ot ctKsiderable migmtude 
tiol irai attempted b> two metBoda ^ the 
besuming of tho eipenmenta] itodie*, dosore 
of the defect b> fotemipted fine ifli eutnitJ 
placed b the aortic wall was the metli^ ^ 
ploj-ed This resulted m a high mortality 
due to faflure of the luturea to mth tw 
Im of the wall thus bcreaslog the siie id the 
eonnd to such an ertent that unrontroHal* 
hemorrhage ensued (Table n) ^ 
procedure was found to be 
insisted of digital tamponade of the blei^ 
pomt until the prenoosly placed 
m pnisestnug suture b the P0™““; ' 
coufd be tied user an 

ep^ge wbldiwasmai^tri l^to 


pendent portion then the Nalvulotoror^ 
withdrawn thusdiMdlngthcfreemargmi, 
leaflet (Fig 2) In this maneurer the 
ment was withdrawn as a whole withoi 
mg the blade back into its sheath- Upon 
drawal of the \TU\'ulotomc hemorrhage 
the oi>enlng m the aorta Immediatcl) 


aortir 
aiC beinorr 
1 of the ttf 


as to he immediat^ 
(Fig 3) Upon control 

'raoftheperwmbm. 

Ion was effected 


c, TO nEUoaiHAOE 

Lm AccoanCiO TO 
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opcratioo Valv-ular leuons were found in la 
ftnJnuli (86%) In a anlmala^o evidence of 
& valvular defect was noted {Table III) In 
tbe latter it U likely that the valvulotome 
failed to become engaged b a leaflet passing 
Instead into the ventricular chamber during 
sj’stole Perforation or laceration of a cusp oc 
curred In 8 animals while in only 4 animals 
was complete (ii\’islon of tbe free margin of the 
leaflet produced (Tabic III) 

DISCUSSION 

Of the teebmeal aspects of the procedure 
described two features de»cr\e special com 
ment fint the effect of simple division of an 
aortic \tU\t leaflet upon the ultimate course of 
aortic stenosis in the human and second the 
gelatm ^ngc tamponade method of control 
ling hemorrhage from a wound of tbe aorta 
Regarding the former onl> hj'pothetical con 
sideratioQS are permissible from this prclimi 
nary report As noted bj Cutler and Beck (0) 
tbe presence of marked thickening rtgklit> 
and calaGcatlon m the aortic lalw in cases of 
stenosis would indicate that \-8K'ulcctom\ 
rather than valNnilotomy may be neccssarj to 
alter ft\'orabl> the arculation in these case*. 
Furthermore ancstlmatc of tbe effect of cither 
procedure is difficult in the absence of a satls- 
lactory method of producing aortic stenosis In 
tbe experimental animal Further ciperimen 
tation m this field is indicated 

Concerning the gelatin sponge method of 
tamponadmg hemorrhage from the aorta one 
might regard the technique eraplojvd as being 
relatively insecure liTiilc it would oppear 
that direct suture of the aortic wound Is pref 
erable a lower mortality resulted m those 


animals treated by the gelatm ipoMe iMtlwL 

These findings are in keeping with die irort erf 

Jenkins (14 15) and his associates irtiriiy 
the successful use of absorbable gelatm 
was demonstrated In controlling bemopiiap 
from wounds of the heart, aorta, and \na 
catm in experimental animals. 


SUUMAIV 

With a view toward its possible anpheaboo 
to the treatment of aortic stenosis in human 
subjects, a technique of aortic \’alvuk)toiiiy a 
dogs u dcsoribcd 
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operation Valvular Icaioiii were found u u 
anlmala (86%) In 3 animals, no evidence of 
a valvular defect was noted (Table III) In 
tbe latter it is bkely that the valvulotome 
failed to become engaged In a leaflet, passing 
instead into the ventricular chamber dunng 
sj’stole. Perforation or laceration of a cusp oc 
curred in 8 animals, while in only 4 anlmali 
was complete divasion of the free margin of tbe 
leaflet produced (Table III) 

DISCUSSION 

Of the technical aspect* of tbe procedure 
described two features deservr special com 
raent first, the effect of simple division of on 
aortic ^^ll\■c leaflet upon the ultimate course of 
aortic stenosis m the human and second the 
gelatin ipongc tamponade method of control 
bng hemorrhage from a wound of the aorta 
Regarding the former only hj-pothelical con 
siderations arc permissible from this prclimi 
naT> report- As noted bs Cutler and Beck (0) 
the presence of marked thickening ngidiij 
and calafication in the aortic s'alvx in cases of 
stenosis would indicate that \*alvuIcctom\ 
mthcr than vaUailotoray ma> bo necessary to 
alter fa\*orablj the circulation m these cases 
Furthermore an estimate of the effect of either 

f irocedure is difficult in the absence of a sati* 
actory method of producing aorbe slenosi* in 
the eipcnmental animal Further cipenmen 
tation m this field is indicated 
Concerning the gelatin sponge method of 
tamponading hemorrhage from the aorta one 
might regard the technique emplojTd a* being 
relativclj insecure WTule it would appear 
that direct suture of the aortic wound Is pref 
erable a lower mortality resulted In those 


animals treated by the gelatin iponge metlwl 
These finding* are In keeping with the wcAd 
Jentms (14 15) and hi* assodatc* 
tbe succc^ul u*e of absorbable gdath ipccge 
was demonstrated In controlling bcnwnlttgE 
from wounds of the heart, aorta, and \ua 
ca\'a in ciperlmental animals. 


suiauRY 

With a view toward its possible aopbeatke 
to the treatment of aortic stenosi* In huimn 
subject*, a technique of aortic vaI\ulotom7 m 
dog* is described. 
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operaUotL Valvular letiotu were fouod m X2 
animals (56%) In 3 ammiU no evidence of 
a valvular d^ect was noted (Table HI) In 
the latter it U likely that the \’a)vuIotome 
failed to become engaged b a leaflet passbg 
bstead into the ventncular chamber during 
Bjitole Perforation or laceration of a cusp oc 
curred b 8 animals while in only 4 onlmaU 
was complete diinslon of the free margb of the 
leaflet produced (Tabic III) 

DISCUBSION 

Of the tcdimcal aspects of the procedure 
described two features deaerve special com 
ment first the effect of simple dixTslon of an 
aortic \’ttlve leaflet upon the ultimate course of 
aortic stenosis b the human and second (he 
gelalm sponge tamponade method of control 
Ung bemorrhage from a wound of the aorta 
Rcgardbg the former only hjTwthciicnl con 
sidemtioQS are pcnmsslbte from this prdimi 
nary report. As noted bj Cutkrand Beck (9) 
the presence of marked thkkening r(gidlt> 
and calafication m the aortic valvx in cases of 
stenosis would indicate that \’th'ulectom\ 
rather than >'al\’ulotomy raa> be neccasaiy to 
alter fax'orabl) the cirailation in these cases. 
Furthermore an estimate of the effect of either 
procedure is difficult b the absence of a satis- 
factory method of produebg aortic stenosis in 
the cepenmenul animal lurthcrcxpcnmcn 
tatiou in this fteW \% lnd\cated 

GDnceming the gelatin sponge method of 
tamponading hemorrhage from the aorta one 
might regard the technique employed as bang 
relati\Tl> insecure WTnle It would appear 
that direct suture of the aortic wound is pref 
erable a lower motlahly resulted in those 


animals treated by the gelatb spooK nv tVd 
These findings are In keeping with ur work of 
Jenkins (14, 15) and his associates wheitiT 
the successful use of absorbable gdatin ipooje 
was demonstrated b controlJing bemofriiiie 
from wounds of the heart aorta, tad vecu 
cava b cjpenmental animals. 


With a view toward its possible SMlicstk* 
to the treatment of aortic ftenoBsln humin 
subjects a technique of aortic \'alrulotorQym 
dogs IS described 
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compensatory dflatatkm which is dcmonstni 
l)le m the centripetal venous channels as well 
as the right side of the heart Distally m the 
extremity this eievated \*enou8 pressure also 
hinders circulation from collateral vessels that 
otbermse would be much more effectnT 

The presence of a region of markedly cle- 
\'ated \*cnoas pressure at the fistula serves to 
act as a block to the venous outflow of the 
distal parts by virtue of the presmut differen- 
tial as well as the effect of keeping the distal 
valve* m the veins shut Smee the normal di 
rection of the arterial systolic thrust is centn- 
fugaJ there is maintained a constant piston 
like force on the distal venous tree so that 
eventually as a result of the distention of the 
vessels and the direct pressure on the cusps, 
the val\'es may become incompetent. TTie 
magmtude of this effect depends prunanly on 
the duration size and location of the fistula. 
Secondary to this Interference with normal 
venous dramage Is an mcrease of the mtercel 
lolar fliuid and lymph. The scarnng about a 
traumatic fistula may block some of the major 
lymphatic channels and thus contribute to Uie 
formation, of edema. 

Hence m the presence of a fistula, the distal 
parts are frequently deprived more cffectivel) 
of a normal ciroilation than following actual 
ligation of the major artery or artenectomy 
That the 00-cailed coIIaterLl circulatfoo is un 
able to provide an adequate blood supply to 
the tissues Is evidenced by the frequent occur 
rence of trophic alterations in the distal parts. 
Trophic cbimges ore seen as well m persons 
who have congenital arteriovenous fistulas 
even when the maximal time for development 
of collateral circulation has elapsed While 
gangrene Is relatively rare following closure of 
an artenovenous fistula in the lower extremity 
there is a high Inadence of vascular insuffi 
dcncy particularly m the aged which n maul 
fesfed by chronic edema, mtermittent claudi 
cation ease of fatigue, sensation of heaviness 
and paresthesias. Thu was noted by Bigger 
who saw m his postoperative cases definite 
evidence that circulation is inadequate for sus- 
tained muscular activity Thu is on unportant 
matter and one which has not received the 
attention which is its due. Other authors 
ha^T seen fit to question the value of this t3rpe 


of vascular response. La Roque In 1911 a 
pressed the opinion that there was “mtidi rcs- 
lon for bcheving that the devtiopment of dr 
dilation u antagonized by artenovenoui 
tula. Elkin (8) In 1943 nmilaxly pointed oct 

the possible inadequacy of this coBitml arm- 
lation when he said t^t thu great cnlUtml 
dTculation was for the most pert uglm rinet 
the blood returns to the heart without nooruli- 
Ing the distal ports. Recently Freeman hu 
called further attention to the vascular defi- 
ciency which may follow the surpcal repair cJ 
arteriovenous fistulas- In the March 8 1^7 
Issue of the Jovrml of ibt American Uedicel 
Auocictwn Hcnngman Rives and Davis r^ 
viewed the results of the vanous opcratiTC 
procedures employed m a 8cn« of « ca sa cf 
arteriovenous fistula- Local vascular msuffi- 
dcDcy did not develop m any of the 8 natientj 
treated by a restorative prtxeduie whereas a 
third or more of those patients having an 
obhtcrativc procedure suffered subsequently 
from the symptoms of vascular dcfiaeacy 
The accqpUmct by so many surgeons of the 
concept that great collateral nrculatioo de 

vehjpswith time gcnerallyhasresultedinitk- 

Uy (& 3 to 6 months in the treatment of arteri- 
ovenous fistulas. Consequent!) we were ftio- 
ulated to attempt to detartome the actual 
effeiriive artenal collateral orculation present 
m a limb which had hod a fistula functusun? 
for periods of time up to one year Further 
more, because of the claim of some mvcabgx 
tor* that attempts to unprove coDateral or 
culabon (after time enough has elapsed for h 
to have developed) are foolhardy if not 
contraindicated an mvestigabonwasrasd^ 
the cutaneous temperature In the hmb 
to a long arteriovenous fistula, 

before and after lumbar fljTnpatbeticgangD 
ooectomy 

L DEMONSTSATION os COLIATIKAl. CIXCmA 
TION IN A LIUB IN WHICH THrOE H ^ 
CHRONIC ARTKRIOVINOUB TISTDIA 


ifeOai In 19 adult dogs under ether ai^ 

thcsia, lateral arteriovenous fistulas were 

m the femoral vessels, i to 2 cenhmeterabek^ 
the profundus branch of the artery by 
niturc mctlKxl (7) Tht 
tTOn the iirtciy and lie vein ranged from S 
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oease of venoui pressure and Wood flow Thb 

Medusa s in the region of the fistula is 
what many author* have referred to when 
they described the collateral arculation of an 
arteriovenous fistula. This Is also an eiamrfe 
of what one sea m a clinical angiogram of tma 
type of lesion for the patent communication 
allows the contrast m^um to fill the entire 
nctwo^ of vessels and permits identification 
of the fistula. It must be realised that a clear 
peture of the arterial circulation is necessary 
to evaluate collateral drculatioii- Any ohliter 
ative surgical proredure will dose the comma- 
mcation between the artery and the vap and 
consequently exclude the dilated venous ves- 
sels from the collateral vascular su^ly To 
demonstrate the Isolated arterial bed, the fol 
lowing procedure was used 

Group n. Method.— In 4 aiumalB the per 
fuswn with Ringer s solution was carried out 
as described The fistula was then e:q»8ed by 
cautious dissection without sacrifice of any 
major cdlateral veaseL The proximal artery 
and vein were identified and figated adjacent 
to the site of the fistula. The distal veaseU 
were similarly ligated and the fistula was ex 

ased. In all instancea the artenovenouB com 


lunlcabon had been patent up to the tin* of 
jjsurt. Injection was then earned out to 
tmonstrate the arterud system alone. 
R£»ults.-In this senes, a 
le venous response to the preset of 

fteriovenouB fistula was eliminated compw 

ycxQSion of the fistula Ihe injected ^ 
presented only the arterial channels In tk 


ab These b turn were the true cau^ 
•culation or that part of the orcuUtiem ^ 
juld function a/to suigicBl ^ 

tula (ng lb) The mark^ 


ilaCng lb) 'Hiemark^condart m^ 

cftrance of the vesseb before and ^tw^ 

of the arteriovenous fistula cannot mw 
TTnwrvnr it must bc admittea 


;of the arteriovenous nsima 

phAltol. Holfmr 

it there was a marked differenre m ^ 
th. mjcctol 

oxve animals- In some of the am^^ 

)t for the region from trUch 
rn the arterial tree irej efpOT 

ately the i«ne m the control hn* u in 

animals that had Situles of the wM “ 
d duration had a^te 
tonal circulation just to 

ith Boch variation '‘JTLnal the 

ceBaiy to compare m the same tnimai 
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tiiertponoftheaneujyjai (Tig jo) Tliiiwu 
seen also m the sene* ^thout lympathectomy 
and reprwenta the degree of artcnal re*po<i*e 
primarily as a result of tamft Aa the dencrva 
tion had been bOatcral, there was no significant 
gross difference in the general vascular bed of 
both Umbs beyond that resulting from the 
aneurysm akmc. The difference* of cutaneous 
temperature of the Timbt found are rqwrted 
fartlicr on in this paper They were accounted 
for on the basis of difference* in the circulation 
supplymg the limbs. 

m the animals which had sympathectomy 
only on the side of the fistula, there was a 
sbj^t mcrease in diameter of the vessel* on the 
denervated side over that of the control side. 
In all these animals, the greatest apparent In 
crease was m the re^n just distal to the cx 
osed fistula (fig jA) sinco here there were 
superimposed the outlines of those many small 
arteries which had dilated as a result of the 
aneurysm. However further evidence that 
the vasodUataboo following sympathectomy 
affected the entire vascular segoient will be 
presented In the section of this report dealing 
with cutaneous temperature. 

Cemm^nt A comparison of roentgenograms 
taken on antmats bavlog arteriovenous fistulas 
of Bhorter duratiao th^ the fistulas of the 
dogs already considered indicates that the ar 
terfal re^xaise is rapid re<^uinng only a few 
day* to be sigrdficaul. This is hi agreement 
with studies on the development of collateral 
flow by other investigator* which have shown 
most of the channel* invoK'ed in coflatcial or 
culatkm to be present at the time of an obstruc 
tion of a major ves»eL The venous component 
of the orculatwn resulting from an arteno- 
venous fistula, on the other hand develops 
more slowly and relcntlesaly over a penod of 
weeks or months, and Is without beneficial 
effect on the hmb Concurrent with the local 
dilatation of the venous bed there are increases 
of ofculating blood volume and cardiac sue. 
Eipenment^y we have found microscopic 
evidence that there are pulmonary renal, 
cardiac and hepatic chan^ winch may or 
may not be revenoble 

On in^jcction of the artcnal collateral or 
culation developed dunng a period of more 
than SIX mooth^ it is Important to note that 


the localized region of increased vucukita- 
tioQ IS actually duUd to the irtenoveocuB 
fistula. It would appear therefore that tk 
smaflartene^visualliedbyfajecfafm mwk-A 
had been subjected to an eicesrive fneetka, 
but m a manner dlfferrat from the nsal oi 
lateral channel* which develop m respond tc 
an obstructive leaioii. The tremcndoai retnin 
flow of blood from the fiitola toward the Iwrt 
indicates that the dilated rhannidi m the irter 
ial syitesn have been draining blood mto the 
site of the fistula with its low pressure hr tfi- 
versjon of much of the blood whkh fkm 
normally to the pelvic structure* and Hmh th 
anastomotic cb^neU of the deep amiafri 
iliac. Internal and external QIsc, pudendil, 
gluteal and lateral sacral vessels among otbea 
One may consider as well the possibflity tlal 
when reversed venous flow occur*, some of tib 
blood finds itself back m artcnal chinnch, *1*1 
by retrograde flow again enter* the ute of the 
fistula. Consequently with the fistula pat®t, 
these channels do not serve to by pi*» the 
ksioD and act as supplaoMBtaiy vokJ* ** In 
obstructive vascular lesons. In the latter by 


contrast, the accessory veaseb have tbaiF^ 
eat funebon and are ^ roost nuamic* l a the 
actual region of obstrueboo. They arae ftw 
the immediately adjacent denvaiiva of the 
affected vessels, pertlcularly from the proxnn*! 
branches. Consequently it is difficult to 
escape the behef that ic arter ial co llstonl 
arculation in the presence of an artcrwveiLDm 
fistula may contribute much less to the ffb" 
sequent viability of the hmb after obBtei*^ 

crocration than D ordinarily believed. The w 

of cutaneous temperature of the toes obaefro 
(5^1) after closure of a more proximtl fiftnh 
is but a qualitative and not a qoanbtabw m- 
i^pT of the mcrease of distal blood flow Coo- 
sequcntly tbis nse of cutaneous tenipcr*^ 
gives no indication of the actual 

lateral drculatioa. That this mcrease of blooQ 


low may be inadequate is attested tty th^ 
irtfl of B 


./gangrene and orcolatory defiocoty 
following the repair of a fistula. , 

One would expect the beoefiail effed^ 
hnnbar sympathetic block on 

lation to involve the entire limb Incootrtst 

Uk repooK of the TOseli to tone tJOT^ 
rtidi Utter CMC the iffleUtion would «7 
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the region of the aneurysm (Fig 30) Thiswa* 
seen also m the senea without fympathectomy 
and represents the degree of arteiW response 
pnmarilj as a result of time As the denerva 
bon had been bilatcml, there was no significant 
gross dilTcrcnce In the general vascular bed of 
both limbs beyond that resulting from the 
aneurysm alone. The differences of cutaneous 
tcmpOTture of the limbs found are reported 
farther on m this pap>er They were accounted 
for on the basis 01 differences m the arculatlon 
supplying the limbs. 

In the anirnwU which had sympathectomy 
only on the side of the fistula there was a 
slight increase m diameter of the vessels on the 
denervated side over that of the control side. 
In all these animals, the greatest apparent In* 
crease was in the re^n just distal to the ex 
dsed fistula (6g 36) since here there were 
superimposed the outlines of those many small 
arteries T^ich had dilated as a result of the 
aneurysm. However further evidence that 
the vasodilatation following sympathectomy 
affected the entire vascular segment will tw 
presented m the section of this report dealing 
with cutaneous temperature. 

CommaU A comparison of roentgenograms 
OQ anirrub having aitenOvenOUS fistulas 
of shorter duration than the fistulas of the 
don already considered indicates that the ar 
tenal response is rapid remunng only a few 
days to ^ significant This is in a g re e ment 
with studies on the development of collateral 
flow by other mvestigators which have shown 
most of the channels Involved in collateral dr 
cukbon to be present at the time of an obstruc 
tion of a major vessel The venous component 
of the arculatkm resulting from an arterio- 
venous fistula, on the other hand develops 
more slowly and relentlessly over a period of 
weeks or months, and is without benefiaal 
effect on the hmb Concurrent with the local 
dHatmtion of the venous bed there are Increases 
of circulating blood volume and cardiac sixe 
Expenment^y we have found microscopic 
evidence that there arc pulmonary renal 
cardiac and hepatic chan^ which may or 
may not be reveralble 

On Inspection of the arterial collateral or 
eolation developed during a penod of more 
than aiz months, It is important to note that 


the localired region of Increased nscakna- 
tion IS actually dtsial to the artenowioa 
fistula. It would appear thcrefote that tk 

smaff artenes, visualized fajectioo njdhoh, 

had been subjected to an excmilTc fandm, 
but In a manner different from the usual cti- 
lateral channels whkh develop in raponse to 
an obstructive lesion. The trcmendoui return 
flow of blood from the fistula toward Um tent 
indicates that the dilated channels in the arter 
lal system have been draining blood bto tte 
site of the fistula with its low pressuie bj (B- 
version of much of the blood which flowi 
nonnaDy to the pelvic itructores and Emb rta 
anastomotic channels of the deep dreumfiez 
iliac, internal and ex ternal iliac, pudendal, 
ghjt^ and lateral sacral vessels among othen. 
One may consider as well the pc«ibiHty that 
when reversed venous flow occurs, some of tha 
blood finds itself back m artenal channels, and 
by retrograde flow again enters the Bte of the 
fistula. Consequently with the fistula patoU, 
these channels do not serve to b; pass the 
ie&on and act aa supplementary ves^ as in 
obstructive vascular iecicma. In the latter b^ 
contrast the accessory vcaaeb have then peat 
est ftmctkiei and tie the roost ninDcroui in the 
actual region of obstructioo They ansc froo 
the Immediately adjacent derivatives of the 
affected vcaeels, particulariy from the proiiiial 
branches. Consequently it is dimcnlt to 
escape the behef that the arterial coHatml 
arculation in the presence of an artenovtDom 
fistula may contribute much less to the mb- 
aequent viabiliW of the hmb after obliteia^ 
operation tiwi it ordinarily believed Thoro 
of cutaneouj temperature of the toes 
(5,41) after closure of a more proximal “riM 
is but a qualitative and not a qoantitatne to’ 
dex of the increase of distal blood flow Coo- 
sequcntly this rise of cutaneous tempoa^ 
gives no Indlcmtaoti of the actual 
lateral drcolation That this IncreaK of 1 ^ 
flow may be madequate u atte;^ 

d 
u- 
to 
to 


aorts of gangrene ana aremauny 
following the repair of a fistula 
One would expect the benefi^ 

TirnKnr sympathetic block on coDalcral 
ation to involve the entire limb in 
be response of the veaseb to time aloo^ 
. would vc 
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the region of the aneurysm (Fig 3a) Thiswai 
seen also m the series without sympathectomy 
and repre se nts the degree of arter^ response 
primarily as a result of tirw As the deaerva 
tion had been bQateral, there was no significant 
gross difTercnce in the general vascular bed of 
both limbs beyond that resulting from the 
aneurysm alone. The difTercnces 0? cutaneous 
tempCTtnre of the limbs found are reported 
farther on In this paper They were accounted 
for on the basis of differences in the drculatloo 
supplying the limba. 

In tbe animals which bad sympathectomy 
only on the side of the fistula, there was a 
slight berease b diameter of the vessels on tbe 
denervated side over that of the control sidc. 
In all these animals, the greatest apparent In 
crease was b the re^n just distal to the ex 
ased fistula (fig 3^ abce here there were 
superimposed the outlbes of those many smaO 
arteries which had dilated as a result of tbe 
aneurynn. However further evidence that 
tbe vasodilatation following sympathectomy 
afiected tbe entire vascular segment will be 
presented b the section of this report dealing 
with cutaneous temperature. 

Cemmeni A comparison of roentgenograms 
taken on animals having arterbveoous fetulas 
of shorter duration the fistulas of the 
do^ already considered mdicates that tbe ar 
tenal response is rapid reoulring only a few 
days to Ite significant This is b a g re em ent 
with studies cm tbe development of collateral 
flow by other mvestigatorB which have shown 
most of the channels mvolved b collateral dr 
culadoQ to be present at the tame of an obetnic 
bon of a major vessel The venous component 
of the circulation resnltmg from an arterio- 
venous fistula, on the otho' hand develops 
more slowly and relentlessly over a penod of 
weeks or months, and is without benefidal 
effect on the Umb Concurrent with the local 
dIU tfltann of the vcoous bed there are increases 
of drculatmg blood volume and cardiac rite. 
Experimentally we have foimd rmaxacopic 
evidence that there are pulmonary renal 
cardiac and hepatic chan^ which may or 
may not be reversible. 

On inspection of the arterial coDateral dr 
culabon developed during a period of more 
than six month^ it is im^rtant to note that 


the localized region of bcrcssed vuenkna 
bon is actually distal to the artenomoB 
fistula. It would appear therefore flat d* 

smafl arteries, visualited by fajeetkm Ecetbodj, 

had been subjected to an excaaive fuDctea, 
but m a manner different from the usal cci- 
lateral channels which develop b reiponjc to 
an obstnicbvc lesion The trenwidoai rctm 
flow of blood from the fistula towird the hesit 
bdicates that the dilated chauneli b tbe trto 
111 system have been draining blood into tb 
site of the fistula with its low pressure br < 5 - 
vcTiIon of much of the blood whkh tkm 
ncOTnally to the pelvic structures ind rnriVi di 
anastomotic dumnels of tbe deqi dreamfla 
iliac, btemal and external Iliac, podendri, 
gluteal and lateral sacral vessels amoigothen. 
One may consider as well the possibiEty that 
when reversed vraous flow oenns, some of tb* 
blood finds itself back b arterial c fa an nA , and 
by retrograde flow agate enters the site erf the 
Cocoaequently with tbe fistula patent, 
these channels do not serve to by-pw tbe 
lesIoQ and act as aupplemeatary veasels ash 
obstructive vascular ^ona. In tbe latter by 
coo bast, the acceasory vessels have their pat 
est funetjon and are tbe most numerous m tbe 
actual region of obstruction- They arise fn» 
the hmnediately adjacent derivatives of the 


branches. Consequently it is dimcoh to 
escape the belief that tbe artenal coDatflri 


drculatbn b the presence of an aiteriovencw 
fistula may contibute much less b the lah 


LBILUA liUljr VAmui-iL/uu, — 

sequent viability of the Hmb after obhtent^ 
operation than u ordinarily beheved. T betae 
of cutaneous temperature of the toes observw 
(5,41) after closure of a more proxmial 
\s but a qualitative and not a quantiUtire to- 
dci of tii berease of distal bl^ flow Cod- 
lequently this nse of cutaneous tempera^ 
rirea no indication of the actual 

Stcial orcnlation. That this mcrease of Wood 

flow may be inadequate is atteated ^ *5^ 
ports of gangrene and orcolabry atnaesxj 
Allowing the repair of a fistula. 

One would expect the benefiaal effe^ 
lumbar sympathetic block on co^latcnlc^ 
latlon to involve the entire limb bcontiast 

the respeose of the veaseb to time 
irhklilatta' case the dflitatian would very 



631 








,tioTi - coaU<^^ !!i^nse W toe o\ay» ^ pnvUot^ 

„den '^';l^«“^.tod«P'*“rSaWta' 
So'^^,^wr« o5 *c aB>®^^totl. '»^"^unng *^oi 

SssSS^^S.;- 


^S"Sris“£'S. 

ssss&si?S=Js£ 


« "'“t V .teuddB *e «'^<. 



63(5 


SURGI:K\ G\ 7 ^CX)L 0 G\ and obstetrics 



4- Cotaaeoul Inopcntare of (he tixt, la kdillUoo to 
aod Air tempera 1 009 Uw opera tiro prothictlao ( 

kft artgfawe wju fixtoh.. i non erpeetmeot 

tpadraplt Ufatioa aad exculoo of tbe fiuota. 




IlaN-ing demonitrated b> ttrterwffram* that 
thc« dilated cbanada did not extend to the 
foot wc could dqKjid tnth coruldcmbic con 
fidence oq temperature changes of the toea os 
being a reliable index of arterial flow 
In order to follow these changes closely 
cutaneous tempemtures of the toes were mens- 
ured daily following the establishment of on 
arlerio^Tnou3 communication In the left 
moral \‘e45ds. Gjneurrent recordings were 
made of the rectal and air temperatures In or 
der to note excessive viimtlons of temperature 
m the bodj or in the ro\’iroaracnt The con 
trol \TUue* noted prior to the \*ascular opera 
Uon were rather constant (Fig 4) imme* 
dialc]> afterlhcproductK)noIanartfno>mous 
fistula there was a sharp drop of toe tempera 
tures of the limb on which operation had been 
performed almost to room leraperature (Pig 
4a) This was due to (i) I’aso^aAra resulting 
from manipulation and (3) the distal Ischemia 
due to the blood flow into the low pressure re 
gion at the fistula rather than to the tissues 
be\’ond During the next day there was a 
sharp rise of the temperature of the leg with 
the ustula of about a degrees C, probably re* 
presenting a decrease of vasospasm that had 
resulted from the operation The normal feg 
and rectal temperatures rose slightly as evi 
dcnce of a general reaction to the operation. 
This lasted but i to 3 days, and tnercafter 
these temperatures followed the normal levels 


(toc-jrs* C aN-ertge rcctil-3S4/ q 
a\-crage) Durmg lubsequent days d* i* 
temperature of the limb with tbc fijtdi & 
creased but became relatively coastint ihwt 
I o d^Tcc to 3 o degrees C bekr the emti 
temperature of the right limb In 7 to nip 
In the subsequent period the respooscof tk 
limbs to an abnormally cool envircaimeot m 
studied {Fig 4b) On sei-ertl occssiooi esdi 
animal was exposed to air tempersture erf 18 
degrees C for 30 minutes, and 15 manta 
after rcmoiTil of the animal to a room at sbxt 
36 tfegites C tbc temperatore orf^ the toes m 
recorded It 11 significant that the norasalndc 
responded roost eflioen^ to alteratioDi orf a 
tcmal cnsdronmenL This greater rasocce- 
strictii’e ablilt) of the normal limb made tk 
leg with the fistula seem relatively wanns 
In some of the animals, quadruple Bgataxi 
and exoslon of the fistula was performed after 
s»x months. A nse of toe teroperatuit erf tk 
fistulous leg was twted on eioxloo of the com- 
mumaiilon (Fig 4c) This was probably (he 
to fedatfibution of artenal blood intb i raort 
oormaJ blood flow through the distal capillaiT' 
beds. 


Efedi cj t^fxUAaicmr After a perwd orf 7 
months bad be» allowwi for definite physio- 
logic changes to ba^•e taken place, 10 far as tk 
general and local cardiovascular lyitems were 
concerned 7 dogs were selected from the grew 
ood repeat^ preoperative tempcraluie read- 
ings were taken (rig 5 up to a) Fnor to s 

sjmpalhectomj the animals were given cthtf 
anesthesia In an effort to simulate the eSeds 
of the operation since Ilemck and assodiW 
and Baldes and associates bad showed that 
the 3 proccdorea caused an identical 
crease m blood flow ia the femoral 
the dog \\ c soon, discovered that underl^ 
ether anesthesia there was a lag m \-asod3sk' 
tron In the hrab with the fistula, t he nse m 
temperature being onlj about 3 £ 
instead of the £ 5 degrees C aver ^ of 
normal aide (Fig 5a) This lessened respoo* 
was ihown to be a la^ rather thw 
inability to respond tmee tmder deco eu» 
ancitheaia (or lumbar ij-nipathetlc 
tomj) the temperature of the leg with tw 
fistula continued to nse to a total average 
4.5 to 5 o degrees C higher than bcforcMoa- 
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olar and capillary beds os a result of removing 
the artcno\Tnous communicatjon 

Unilateral sjTnpathectomj —M In the pre- 
ceding experiment concurrent readings were 
made of both hind limbs rectal and ^r tern 
peratures (FTg 5) These results represent the 
tj'pe of response one ma> expect In the clinical 
apphcation of lumbar ^Tnpathectomy to pa 
tlents ba\ing arteno\'cnoua fistula of the 

The response to ether anesthesia in this 
series of animals was again identical with that 
previouslj described for the animals In other 
senes. Under light anesthesia a lag in the 
temperature rise was noted In the Umb with 
the fistula compared to the immediate com 
plete response 01 the control normal Umb (Fig 
5a) With deep ether anesthesia the tempera 
turc continued to rise to a lc\‘cl about ix> de- 
gree C bdow that of the normal side (Fig 
5a0 At this pomt left lumbar gangboQCctom> 
was perform^ 

After leco^rj from ether anesthesia, the 
temperature of the control limb fell to thepre- 
operaliN’e le^•el or sUghil) lower Indicating In 
some m stances a contr^teral \*asoconstnc 
Uon TTiis latter phenomenon was only tran- 
sient however On the s>Tnpfllhectondted 
ride the clc\'ated cutaneous temperature per 
sisted at a le\Tl of about 37 degrees C During 
the subsequent 3 weeLs this significant rise of 
toe temperature was raamtained with only a 
slight dwlinc to about 36.0 degrees C or an 
elcNTition of 3 o to 4 ^ degrees C over that of 
the normal control aide (Fig 50 to 5 ) This 
fact demonstrated conclusi\*ely that the \*es- 
lels distal to the fistula were indeed capable of 
further %’a 5 odilatatioo even after a period of 7 
months m which coUsteral drculation bad 
dcNTloped 

As in the other groups, these aniraab were 
given the cool room test there was only a 
slight fall of about i o degree C In the tern 
perature of the sympethectomlxed Umb as 
compared with a decrease of temperature of 
more than 8 degrees C In the normal limb 
(Fig si) This IS dear evidence that an ana 
tonuc Interruption of the vasomotor nerves 
had been accomplished by the sympathetic 
gangUonectomy 

Two animals were selected from this group 
Two weeks after the uailsteral tympatbec 


tom> the fistula was excised by cpadmrt 
Ugntion and crdiiom Onccigiln si 5 gttbia 
sigmficant nsc of toe temperature vu oh 
sensed indicating Inoetsed cCstsl wtoii! 
flow after obliteration of the fistula (Fig y). 

Oommenl It Is o’idcol that our apsi- 
ments have indicated that the blood flaw b t 
bmbmay be significantly incTtssedlatbefro- 
eocc of a chronic arteriovenous fistula c< t 
major peripheral artery following syrcpithrtx 
dcnen-ation The adi^uatc trettment of u 
tcriovtnous fistula depends primarily oa tie 
conditioo of the collateral blood supply wba 
an obhterativo procedure o the method cf 
choice Naturally the secondary fseton cf 
general condition of the patient ho or&c 
status and presence of iaicctlon or Derre ia- 
\'ol\'crocnt ore important but b the presmet 
of insufficient blood supply Uttlc ebofee re 
malni to the surgeon beyond temporary vm 
ligation amputation or b certaia cues, re 
storatlve endoaneuiysmorrhaphy In say 
operaUiT procedure b which the arteries irt 
In\*ol\*ed one runs the ever present diBfn ef 
dlsast rous \‘asospa5m as a re^t of the luipal 
maxupulition TTie presently safeguanh 
against thrombosis, such ns prease aieptx 

technique ImprovTdantlbkitlc agents and tk 
anticoagulant drugs, heparin and dicoumara, 
have made direct repair or Dgation of 
peripheral arteries a less fonnldablcmoOTW 
than in the past century or even during norw 
War I , 1. j 

TTicrc IS considcrahle evidence both di^ 
and Indirect that the ma)onty of chinirii 
composing a coUa feral system arc In eiisten^ 
even though rdati\tly inactive In the 
functioning part In the dog many 
gators have demonstrated bv arteriogrspoy 
the ready appearance of supplementary a^ 
iai channels when obstruction had ocennm 
various regions Vvedcnski in the hind Ei^ 
Kolcsnikow in the fore hmb Andreyev m tk 


head 


The demonstration of the great 
, the arterial and arteriovenoiu brf in t« 
nobs of our animals that had , i. 

ic question whether a surgeon is 
alting several months for 
on to de^^op bdore dwrc of a fist 
aUent Mason C3o)»Bd Mason Graham and 




A NEW OPERATIVE TREATMENT FOR ELEPHANTIASIS 

EDG^R J POTH M D PhJ), CS^ SAM R. BARNES, ^LD, tad 
GRIFF T ROSS MD GtJrwton, Tciu 


W E iball not consider the x’arious 
etiological factors of clenhaDUaalB 
C&Iatas 1913) but thaJ! concern 
oursclxTi with the late stage of 
pcTOstent UTCNTrsIbIc edema with fibrosis of 
the subcutaneous tissues and derma In those 
instances or recurrent crj-sipelold infections 
due to l>'rophatic obstruction 

Homans (192S) Homans and Zolbngcr 
(1929) Homans Dnnlicr and Reid (1934) 
Reichert (1926 1927 1930) and mans others 
ha\-e treated this subject eipcnroentally and 
dinicallj It has been concluded that the most 
satisfactory treatment of this malads is the 
complete reraovTil of the l)'raphatic bearing 
tisfiies espeoall) of the legs and occasionally 
of the thighs Of the I’anous procedures used 
to accampijsh, the rcnwval of these tissues 
the Kondoleon (1912) operation of excising 
eegments of sLin and Um underiy’ing fibrous 
connectixT tissues extending down to the 

fKin DrpwUMU oT Si/Tn> t ej «Tvt) ol TesM.M«d)a) 
BrtBcfa. GthtfUB, TeB4. 

PluuAtd I (cTOB eo raaduBCttil Sunneil froMatW' 
(ore tbs ClmWl Coocmi oi Uk Vocncu Cchrtr of Saj^eaB*. 
Ckrtlud, OUo. Derail &-M. 946 


muscles or bv the undercuttmg of thin im 
flaps and excising the lymphitk beonni loh- 
cutaneous tissues (Shtrunx 1927) ht\T bera 
used most extensh'ely and are considered ts 
giving the best results Ihese procedures cc 
muilrple tltne-coniuming cccratloni rcqmr 
iDg long hospltahxation The conditioa fI^ 
quently nxura or Is not rtbevci In s trae 
elephantiasis with pr o gremi-e fibromitoci ts 
defined by Matas, the Ivmphatks of the da 
ma art inx-ol\*cd m addition to those of the 
subcutaneous tissue. 

This paper describes a single opentioo fcr 
the rtmovoi of the lymphoid bearing th gn 
The procedure is simply the extmon of ill tu- 
sues down to the sheaths of themosclesofthe 
thigh and leg excepting a narrow strro cova 
ing the tibia aateriorlj and then paring the 
denuded surface with thick snGt grafts. 

Alternate procedures are iJJustrtted in Fig 
ores 1 and 3 


cost tnorr 


C. iU No. j 75 S 74 f white male sjed 34 7 '*^”*’ 
fint obsrired to Uvt an enkrted left Ut et tJie »p 
of a njooth* rhJefa wai wtae^enUy dagnMtd n 



Fit Ow lUp opmtteo to, ckpWUi. A, Tl» <"> 1 ^ 9 ^ 

iodttom *re cMlEficd to IS to pre*«> 1 aH tHcknm of U*- owps tistoes d »^ rMudFB 

Bit over the ifbta. B, U tbe conditlofi (rf tbs Ain U mils- Bon ^ » strip rf tlswrt over 

Uctorr, tHck tmlo ire art before tbe llstpet we ifi*- the illwtke sfl g W” ^f>j, q 

tected horn the opermtlTe field. Gr»f» tit art from tho fardkaled. the wbenUne oo tt«w* orrx tw 
entire dramrfereoce c*cept foe the ntiroir strip over the eidted sfter benfin* »• ocenrrea. 
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Flf t Cm st6U9. ft, Idt, Iftfrmndpbotfifnpb. Sote(fiitatleee^ftt>3ecDCSwl(^ 
ftftdlftft, nmHPc i T bcraU tad tbe p ratpoi of ■qjc fi dft] coflfttail Tdca. t^SftDepft* 
tkst j iDMUtt ai(cr the etubfitbBas&t <rf ft ^jlrDortoftl ahoDL Tb« tirha bu occi- 
pktelj dhappeftRd. 


yws each 3 caaea yean each) All for 
the moat part, have done aatlsfactorfly coo 
iJdenng their preopcritrve atatu*. All of the 
^tienta are ar^ve and 4 of the 5 are trorking 
There was delay in disappearance of asates 
following operatkai In i a minor bleeding 
episode in another 

I should like to disoiss In more detaQ a 
sixth case, a patient with extrabepatic portal 
vein obstruction and biliary cirrhosis who has 
been followed now 2 yean since the cstablisb- 
roent of a splenorenal shunt, 

Gifz U6&89. Tbe quotioQ of performloa a por 
tftcftTftl ihimt procedure 00 thli 46 year <Md 
ftroftc doiinc to tclmiiikin (or bematemesb (a No* 
rember 1^4. This wu bb zoth admln/oD to tbe 
Probyteriftn Iloep tftl over t 7 year period. 

Hb Initlft] troubkt begu irith tn Impacted gsll 
■toDc cxiuing dofttiiciftl itcoocs of the diftal com* 
moQ duct and fibrotic puaradtn. Tbe heter 
Cftuaed partbl obttnurtkm of tbe daodeoam and 
finally obitnctloQ of tbe portal vein. Ai corrective 
mcawjrea, a gaitroentcroatomy and a cohlecyatlc 
ianojtomy we r e pexfomied. Some J year* later be 
cause of recurrioK attacks of bundla cbotanfltls, 
and a perabtently high afkaJlTws phoepbatue, an 


operation connecting the proxiiniJ cod cf tic can- 
mon doct to the pyfcmi using a vlullhua tik 
performed. In spite of thb precrdnrt errer the 
sYTftn thb pftllcnt a health coo tinned to detniatlt 
Toere wu progreaslTe loaa of strength ippetite,i» 
weight- Tm episodes of choiangitb reined b 
^le oi long periods of tbenpr with 
Tbe lim remained large with UixTatoiy 
profrenlTe cirthoals. TTie spleen hectme ^ 
more enlarged ^sri Msn with tbe derei^ioimt a 
prominent sopertoJ vans over the abdom^ ^ 
naDy csophafograms rrrtaled the presmee a 
cea. Aidtes snperrened. Over an 8 incatb pertw 
price to this adnnsrion the patieiit suflaed fire (!■- 

sodes 0 / sewe gastrointestinal baoerriaffc 

On Nervember jo, 1944 , » spienoraial pemow 
•hunt employing a g^t with tun s 
TftalUam tabes was OLirfed ooL FoOowinx 
above procedare there was a redmlloo 
superficial abdominal vms. The asdtes, 
been present for aome 8 months befere erierto* 
gradoally dbappesred. Over the first io>4 ®® , 

fcUo wing the establohment 0 / tbe porUcsTil 

the patient gained as pounds. Hb 
gestioowm erctUent. He was wwk^ 'iMn-f** 
October 11 1945 when be aught c^i 

a Kverecoagfilnj: attack tie patient bad abdw^^ 
T^tn and s Sys Lster tbe patient passed • * 3 
Itools. Thb episode deared promptly hoacra 
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TIf Cue t, WfC, lafrvtdpbotrfnpb. Note(Qttatloci ctf ahkmcnwUb 

ndti^ iudMTWJ^ ber^ ud tb* p e u eo ct d upndtJ oJlatEnl Tda. b. Seme p*- 
tknt s moothi tiUi tbe efUbUiLaeat ci • ^jicocnosJ tfaunt. Tbe udlt* eu aeD- 
pfeteij dlaippeued. 


years each 3 case* i }4 yean each) All for 
the most part have doi>e satiifactonly con 
sidenng their preop e rative status. All of the 
patients are active and 4 of the s are working 
There was delay m disappearance of asates 
following operation In i a mmor bleeding 
episode in another 

I should like to disom In more detail a 
sixth case a patient with eitiahepatic portal 
vein obstruction and biliary arrhosis who has 
been followed now 3 years since the establish 
ment of a splenorenal shunt 

Cass 5j6SSo. Tbe qoestioQ ol pcrformlaK a por 
tacaval ihunt procedEre on this 46 jear old man 
aroK daring an admission for bematemesb in No- 
vember Tfiii This wu his loth admission to the 
PmbytCTlan Hospjtsl over a 7 year period. 

nil iniUal txtubles began with an impacted gall 
etooe <-«udng ckatricial stenosis ol the distal cocd- 
mon dact and hbrodc pancreatitis. The latter 
caused partial obctmctloc of the duodenum and 
hnally oostmetion of the portal vein. As correcthm 
measures, a gutroenteroatomy and a cobIec3rstjc 
jnneatomy were performed. Some s yean later b®- 
caose of recurring stti rln of taundke diolaofltls, 
and a penlstently high tIbsHne phosphatase an 


operatlcc coanectiiig the prrrrimal aid e< Ibc ec*- 
moo dua to the pylcevs taing a vitaDhim 

peiforaiKL In spite of this procrdorc orertrenm 

s yesin this patient s health conUnued to detowott 
There was progresure loss of strength, 
weight. The episodes of cholangitis rrorr^ 
spite cf long periods of therapy with 

fte Drer remained large with lahoeatoey cTid^ 

p iuai e su ve dirboiia. The spleen became 
more enlarged >arl /oxn mth the de rdegi^ 
profninent lupa^dil vtlnj over the abdjm^ 
Dally csophagograna revealed the , 1 

ces. Asdtes mperrened. Over an 8 mceth^^ 
pnor to this admluioo the nadent saff^red frre efs- 
sodcs of severe gastrointestinal bemomaff- , 
On November 30 i?W 4 • 
shunt emfJoying a vein graft with 3 ^®“^ 
vitalllam tubes wu carried 0^ 
above procedure there wu a bi ^ 

rop«fidal abdominal veins. Tte m^icc, 

been present fer soow 8^ months 
mdnaDy dhappeared. Over tte 
following the cstabhihment of 

the patknt gained ssp^da 

a severe combine ‘^^t'^Led s of 3 

pain and t (Uys later the Ktirrer 

stools. This episode cleared promptlT 
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FI*. 1- Cue t, kft, lotnird pbotAfTiplL Net*cEitaitkia rftWooeiwIlb 

udts, nmfjBriiT berm* tad tba p r ucact oi nmeildtJ CDDtrtnJrdii*. b, Sax p*- 
ri.»nr f m^fh< iJtc tbe otiiilltluBeet c/ t ipiaMnstI ihssL Hm aidto bti cm' 
plettlj dktppetred 


ye&ri each 3 cases ye&n each) All for 
the most part, have done sadsfactorfly cod 
sidering their preopemtrvc status. All of the 
patients are active and 4 of the 5 ere working 
There was delay in disappearance of asates 
following operation in i a minor bleeding 
episode in another 

I ihoold like to discuss m more detail a 
nxth case, a patient with extrahepatic pwrtal 
vcm obstruction and biliary cirrhosis who ha* 
been followed now 3 years smee the establish- 
ment of a splenorenal shunt 

Casi 5 j 6S8^ The qnatiem of performing * por 
Uctvsl thunt procedure on this 46 ^esr «^d man 
trote durtDg tn tdmlsdoa for bemttemetls In No- 
vember 1944 This wts hts loth tdmltsfoQ to the 
PresbytentQ Hospital onr * 7 year penod. 

FTn tnirial troubles began with an Impacted gall 
stone causing acatridal stenocls of the distal com- 
mon ^ct and fibrotJC pancreatiti*. The latter 
caused partial obstmctlac of the doodennm and 
finally obstruction of the portal rein. As collective 
toeaiure*, a gastroenteroatomy and a coblecyitj®- 
Jnnoatoeny were performed. Socne 5 yean later be- 
cause of recurring attacks of li n ndl ce, cbolangitii, 
and a persistently high ■IkjJlno phosphatase an 


opemtioo connectini the pranaai ei^ ef 
n<on duct to the pyhrui uMag a rfulmim « 

perforaed. In spite of this proceduie erw th^ 
*rz .U1 .U—UU fnrfctfrioalt. 


perioOMd. in sptte ca tnu proceuaie 
s Tears this patient s health continued to detaw^ 
Tnero was progreiiivo kaa of strength, 
reight, TTie episodes of cholangitis 
^te of long periods of tbenp^th sd&d^ 


weigni. ine episoocs 01 

spite of long periods of tbenpT with 

7b* HverronaiDed Urge with UboratwyerideBa^ 

progressive rfrihosia. The ^^fetn became P°r^ ^ , 


ioenver r rm ajinai -.t*. — / - , 

progressive drihosis. The bec ame a 
^ oJ^iXtd ton with the 
prominent s u pe r ficial reins over the abdom^ 
Daily esophtgogrtmi reveled the F®*®®. 
ce*. Asdics supervened Over an 


tt». Asdics supervened. Uver an o 

pner to this admission the patient m^red fire ep- 

lodes of Kvere gastrolntestinai 

OuNoTemberjo ^W 4 , » 
lunt employing a rein with tan ta®*™ 
[ItHium tubes was carried «t FoOm^ 
xire procedure there was a “ftk tad 

rpcifidtl abdominal vdni. /merstko, 

sen present for some 8 m ouths b^** 
wduallT disappeared Over tbe fiat t oK , , 
iUowinj th« caahaJuneii^t to 
,e puleot smiMd « pooi«i.- 

^ "T.i .r.'rfv to“.Xfbrd .1^23 


)ctober IS iW 5 “'^flij.bdeairJ 

tool*. This epls^ dared promptly bo 
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any time evidence of decompensation of the 
liver Furtbermore up until the of dis- 
appearance of the asdtes following the estab- 
liahment of the portacaval shimt, the piahent 
was not on a hver dietary regimen In view of 
the above fact, if the bJeedlng episode which 
occurred 10^ months after operation m this 
man had been doe to a sadden closure of the 
epknorenal ihimt one would have eroected a 
prompt return of the ascites. In fact, ui a very 
recent case m which thrombotic oedusion did 
take place the prompt occurrence of asates 
antedated the appearance of esophageal bleed- 
ing by a weeks. 

It seems reasonable that this mwn s spleno- 
renal shunt may be open but not of a sue 
adequate to shunt cnon^ blood to afford com 
plete protection against hcroorrhage. After 


all, he has had onl> three episodes of 
intestinal hemorrhage in a 14 months post 
operative period compared to 5 attacks over 
an 8 months period oefore operation He h 
free of asdtes, and working 
We do not have, as yet, enough foflow-op 
data on portal pressures before and after cp®" 
mg portacaval shunts to predicate what pro- 
sure level will afford absolnte protecti® 
against hemorrhage. However we do h*^ 
data upon portal pressures to indicate that the 
splemc vein may not abvayi be of adequate 
sue to afford a shunt sufficiently laige to p® 
tect against episodes of hemorrhage. 
possible corollary to the importance of ^ 
siie of the shunt our folkrw-ap has not 10^ 
been complicated by hemorrhage in tho* 
In which direct anastomoses of the portaJ 
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tennfaud nines* from liver failure. Whereas it 
wttmfl hJLely that a low blood prothrombin level 
mav have contributed to the initiation of 
orrnage, it must be remembered that this pa 
dent Btill had a portal pressure of 240 milH 
meters of ■water following opening of tl» shunt. 
Before operation the portal pressure was 400 
mflliTpeters of water— -the highest pressure we 
have yet recorded on a case ^ drrhosis. 
Though this patient s asdtes cleared following 
operation his jaundice persisted. His termini 
iflness was u^ered m by a high fever from 
what i^peared to be on upp>er respiratory m 
fection It IS only fair to state at this point 
however that following the establishment of 
a splenorenal shunt, this man « appetite 
strength and wei^t improved. He ■was abte 
to return for part time work to his job as a 
barber 

The above case proves that a splenorenal 
shunt, though patent, may not be of a size 
adequate to shunt an amount of blood suffi- 
aent under all conditioos to adord absolute 
protection against future hemonhage. T ite 
eddibonal cases over a 3 year foEow up period 
have ihown cuch marked overall im* 

provement following the portacaval shunt 
operaboQ aa to Indudlng them m the 

above damfration 

One of the cases has already been discussed 
in detalL One case a girl of 15 years having 
Band s syndrome wi^ extrahepatic portal 
bkx^ was found to have a portal pressure of 
jiomillimetcrs of water Following the opening 
of a splenorenal anastomosis the portal pres- 
fure receded to 190 millimeters of water Thu 
patent gamed strength and weight foDowing 
operation but over a aK y«ar (30 month) 
follow-up period she has had three episodes of 
gastrobtcstinal bleeding Two of these hem 
orrhages ■were comparatively trivial to the 
attach which came regularly at 6 month 
intervals before operation 

A third case a cirrhotic who gave a long 
past history of hematemesu, was operated 
upon folloi^g a month s lazure of hemor 
rhage during which the stools faBed to be- 
come guaiac negative FoUowmg the estab- 
Lihment of a portaca^val shunt, this man t 
general condition improved markedly HI* 
jaundice gradually Improved wwcH as hb liver 


function testa. A lew month* after Cttahn, 
the patient returned to hi* job irdWS 
working ever *mce. Over a 1 year Wkw-ip 
period this man ha* had one cciiiptntiTdy 
minor bleeding episode mntwtmg of j cr 3 
ta^ stools. 

Finally there are 3 cases m widdi tie ed 
dence p<ints to closure of the portsavil tnu- 
tomosea. All 3 case* have Banti'i ^Ddnse 
with a pa*t history of frequent epuoda of 
gastromtestmal bleeding indudliig hgratna?- 
sis. In I case that of a 15 year old gul, ab 
4 years previously had had a iplenectonw a 
anaatcmioau was eflected by mtuie of de 
stump of the splenic ■vein to 00c brtnefa of tie 
left renal vein- To the other bnneh of tk 
renal vein (fonowmg nephicctomy) tbtpOTi- 
mul stump of the inferior mesenteric ran aw 


anastomosed employing a < mllHineter rtil- 
rhrombotic ocduiKn of tie a 


hum tube Thrombotic 0 
tomoae* was heralded by the sudden 
ance of asates on the seventh peatopentw 
day Some 3 week* later the patleil hid a 
attack of beroatemqis. The bdomted rra 
brandhe* were rather imall In thi* case » 
retrospect It would posably have been lettB 
judgrnent to have been sa t i tfrd with cte 
anaatomosb. ^ 

TTic second case wi* that of *a 8 » 
boy who one year previously had hid i 
spienectcuny Tm boy had Bsuti'* lyodrow 
compUcateii by bronchiectasi*. 
year foDowiog splenectomy the boy 
5 episode* of severe gastrointestinal 
rhage including bematcmeii*. Ihe 
stump of the splenic vein was anistom^ P 
the vena cava oy suture end-to-sid e- 


i year foDowmg thi* procedure, a* 
ove evidence of closure of the anirtomos^ » 
hemorrhages have recurred with equal 


oucDcy and seventy 

Fmanv in a child 3 years of 
end suture of the splemc ■vein to the 
has failed to lessen the tendency to beiuonW 
over a year's follow up penod- 


suimAaY 

In presenting the rationale of the Fx;*" 
shunt for the rebcf of 
speoal Btrets i5 placed upon the lelectl 


653 


^wd*^^(,‘IjSiron'' ““““* FEFrPPPPPP^^ 1^ N“ P"* 

;'?S "■ ■»” . sii-iS'.Stfta”"" - ' 




"- VElT^S 

t»b 


n c inomaio'^,'^ «infl ^nto ^ tplt 

L KS"'r».s5»'SSi'» 

s»SS*S“1tS^5B 

^"e nVp"'?rSciu»ay «» 


.Udrtdnasetm* 

. J SarreTj 

to *5 tb. 



SURGERY GYNECOLOGY AND OBSTETRICS 


6sa 

terminal illness from liver faflore. Whereaalt function tests. A few monthi after cpeato. 
seems likely that a low blood prothrombin level the patient returned to Im job tad bu^ 
mayhavecontributedtotheinitiafaonofhcm- workmg ever since. Over a i year fcJljT-m 
orrhage it must be remembered that this m period this rrmn has hid one canHObtclT 
tient still had a portal pressure of 140 mull minor bleeding qilsodc cfrai^tTng of i a 1 
meters of water foUowmg opening of the shunt, tarry stools. 

Before operation the port^ pressure was 400 Finally there are 3 cases m wbki tl* eri- 
millimeters of water— the hipest pressure we dence prints to closure of the portaaiiltiin- 
have ^t recorded on a case of drthosls. tomoscs. All 3 cases have BantFs rjiidnx* 
Thou^ this patient s asdtes cleared following with a past history of frcqocnt cf 
operation his jaundice persisted. Histemunal hlfr dtng fnHr Hfing 

lllneM was n^ered in by a high fever from sis. In i case that of a 15 ytsioldgldjTk 
what appeared to be an upper respiratory in 4 years previously had had a eplcnecltm u 
fection It is only fair to state at thU print, was effected by ftctarc o tk 

however that following the establishment of stump of the ^ilenic vein to one bnneh of tk 
a splenorenal shunt, this man a appetite left renal vein. To the other branch erf tk 
strength, and weight improved. Ho was able renal vein (foDowing ncpbiectcany) the pnoi- 
to return for part time work to his Job as a mal stump of the inferior mesenteoc van n 
barber anastomcied employing a 5 mflTIroeter ntii 

TTie above case proves that a splenorenal Hum tube ITirombotic oeduswn of the inu- 
shunt, though patent, may not be of a else tomoscs was heralded by the sodden s^par 
adequate to shunt an amount of blood soffi* ance of asates on the seventh postopc:^ 
dent under all conditions to afford absolute day Some 3 weeks later the patient brio 
protectwn against future hemonbage. T lee attack of benatemeds. The bifurcated 
additional cases over a a year follow op period brandies were rather small in this case » 
have shown such marked overaD fUntr^l in>- retros p ect it wcnild possibly have 
provement foUowmg the portacaval ahont judgment to have been satisfied inth 0“ 

r iation as to justify Induding them in the anastomosia. ^ 

ve classification The second case was that of an 8 

One of the cases has already been discussed boy who one year previously b id tm » 
in dotaiL One case, a girl of 15 years, having sp^ectomv The boy had. Band i 
Banti 8 syndrome with cxtrahcrjatic portm complicated by bronchiectasis. » 

block was found to have a portal pressure of year following splenectomy the hey 
3iomillimeter8 ofwater Following the opening 5 episodes of severe gastrcnntetuns l 
of a splenorenal anastomosis the poitiu pres- iha^ induding bematemesis. The pr^“ 

sure receded to 190 millimeters of water Tbis stump of the splenic vem was acMtofoMKi 

patient gained strength and weight foDowing the vena cava oy suture, end to-ao e* 
operation but over a 3}^ year (30 montlO a year following this procedure, ts^p^T 

follow up penod she has had three TOisodes of bve evidence of dosare of the anssto^w 

gastrointestinal bleeding Two of these hem- hemorrhages have recurred with eqe** 
orrhages were comparatlvelj trivial to the quency and severity 
attacks which came reguJariy at 6 month Finally In a child 3 itars of 
mtcrvals before operation end suture of the splenic vcm to 

A third case a arifaotic who gave a long has failed to lessen the ^ 

past history of bematemesis, was operated over a year’s follow up period 
upon following a month s sexure of bemor suiniAiT 

rhige, during which the stools failed to be- 

come guaiac negative. Following tbe eatab- In presentiDg the rationale 01 
liihment of a portacaval shunt, thit man s shunt for the relief of 
general conditioa improved markedly His special stress is placed upon toe 
jaundice gradually Im p roved as well as hb hver cases. 
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moiujy aiila^ wliff4i if 

SE“3=r];“-'sS 
PkHSkSBs 

“.S"* ^ Ixa biajiponiidS 
^auridt He right valvaSTK 

a^w portJcm of the sephnn nponui A .1 
■eaull of the latter ahift the onhce of the pd 
monaiy veiii hju preceded the left vilre of* 

M, paaecd uoaer the ieptum njpenoi ind 
now eiiptiea mto the left anride harag W1 
aept^ aoperina and left valve of the ilniB cr 
in nt^r worda, the intenuiricular smtcia ci 
c/^t This view i3 no Jonger consdoed 
to be true in homan devriopmenL It b 
ought that the venous pjerus fiitii ing tbe 
pnimtivo long bud is probehlj a deveWnl 
HOTi tte splanchnic venous pleiui (Tig j)- 
Ine polmonaiy venous plexus is gittered to- 
jpjther mto a common pulmoniiy vtin tlflt 
Joto directly and definitively with the Wt s^ 
ncle (6 i6) Patten m describing human e®" 
^KoJogy said Ph^dogeniticaliy the longi a® 
^fa vely new structure*. It is not saipririnfr 
tncreiore, that we find the pulmonaiy veiffl 
*^t*ing independently and not by the codto' 
sion of old vascular rh^nmat# They odiinatr 
as vessels which drain the various brtnwcs of 


E**^ni!««n.th«ao™i .iWj! "wpTOlu., 

^ -cepdee ™ ^ 

thf. Mrveavl / , - 


-a — ontwyok^bti 

» " S'elylnto ”th*elT'" 



IttaL Thus, the ^ rapidly 

nary Hood ahniittri^o°tS'm'*^'^ Pulmo- 
tom win be Influenced c j “•'‘’'■'^nnaayj- 
tio^g lungT^Sli^ fX 


Hona ““‘.->-^ ‘^^o“SV“ven„u.-.n^ 
■tudled from the embryoJogic 


^"n^o7 vf'^n^r^'^c 

rarreUte the anomalie. 

reviewed the research1h.t7,^‘£7 Brown 

the development of the heei^ono on 

inthec^eroflh^L'TvSrfl^rS 
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in the adult to the right and left ionommat© 
veina, the coronaiy iinua, the axygos rein, the 
superior vena cava, the portion of the inferior 
vena cava adjacent to the atrium, a part of 
the right atnum and a piortion of the portal 
vein adjacent to the hver Abnormalities in 
the persiftence of the cardinal vemi may give 
rise m the adult to abnormal aij gos vema and 
to a left superior vena cava (13 14) When 
there is anomalous drainage of hbod from the 
lungs, accordmg to all past reports, it has 
drained into one of the structures above 
named- Abnormal sites of drainage of pulmo- 
nary blood at first glance unpredictable 
but actually they are rather normal from the 
embryologic pomt of view This blood wiD al 
ways dram into some structure originating 
from the pnmitive venous system 3) 
If the eariy pulmonary veins once drained 
mto the sinus venosus an abnormal shift of its 
final drai n age point could easily account for 
an abnormal p ulm onary drainage into any of 
the structures onginatfng from the primitive 
venous sj'stem arrf espeoaHj the emptying 
of pulmonary vans into the right atrium. 


Should the pulmonary veins onginitc frt* 
the splanchnic venous plexus (Fig a) and thes 
dram first and defimb^y Into the left stnnm, 
certain eariy connections of the gplanclmic it- 
nous plexus with the cardinal venous lyito 
may persist and thus account for the tnem 
lous drainage of pulmonary blood Into snr 
part of the major venous system origuadni 
from the primitive venous svstem. If that b 
failure of 1 unction of the earlv pulmonary veil 
with the left atrium then all blood frcco ^ 
lungs must find an anomalous pathway W 

drainage. Thus, all anomalies that hive beo 

desoibed can be accounted for whether cce 
accepts the old or the new embryologic tbeay 
of pulmonarj van development (Fig i * 3 
and 4) 

Elmbryologiits seem to agree upon tbcj» 
scnbal metlwxl of development of 
openings of the pulmonary vein into the lot 
atnum. The method is desenbed adequatay 
In the quotation from Patten. The 
anomalous openings and their method 
vdopment have been indicated by the ta*" 
grams m Figure 4- 
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CONCLUSIONS 

I The anoraaloufl drainage of piilmooary 
blood 13 being recognixed with IncreaaiDg fre- 
quency 

3 When there Is anomalous drainage of 
blood from the lung it drains into some atruc 
ture arising from the primitive vcnout Bystem, 

3 An anomalous number of pulmonary 
veins draining into the left atnum is not un 
common and Is recogmxed by the standard 
textbooks of anatomy 

4 In the individual ligation technique for 
lob^omy of the lung it is Important to dem- 
onstrate the presence of more than one pul 
monary vein li devitahiadon of the Mide lung 
IS to be avoided 

5 If there IS anomalous drainage of pulmo- 
nary blood into the major venous system the 
patient will be benefiurf by removal of the 
portion of lung thus dramed 
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PuttAtujTISi 


i Dugnmmitk tUnATBtkn thoninjt ibt tffrrt U experijsaUSjr pra hm d 
thnwibopiiVUtli oo cAmIo^ palMtIoa. *, Tb* norm*] ftndla*i tn the vdaj, lie arte 
rlea, aad tLc artend poUatUna u drtmoiBed pietbymofTapnkallT b, Tb« detnaae 
jo Uw tl» <rf the arterkiirt foDoniiix Dgalkn cd tbe cnmmoo fetacnlrda. Tkii rmhJ 
to dccmae [a Ibe aruriotii potauVma. c. Aaarktd iJ tqe m lfl tbeafieof tht arteriofe 
aad marked dlmJmitioo I tlv arteriolar pnliatlon, foUoalrqt [ndxKtioo 
ctemial throenbi^)hleb(Lb prod uc ed bj 40 per cent wDm aaUcyfale laio 

bolated lefiDeiu of vria d. IV retom t norail o< tbelinneDof thearlerWeand 
U« arteriolar pubattew foDoaiof the bkcUng crfiteajrmpalhetfcfccBpctaeaoriflnat 
liiKln tee thmnbi^kbtkaeipQciit TUa iAterrvpbonb pmoced b^aoefUsrtixalhn 
of the (Tmpalbetk jputUoo. 

trauma aod infection and by the speeding of aspreviously it was tlioughl that theptioMi 
the circulation in the \’ams of the tower ex doe to the Inflammatory process In the von*, 
tremit> venous thrombosis con be greatl> that ^e swelling was due to the phigsMd 

mlnimlxed. Only after thrombosis oc the \*ein b> the thrombus, and that the wtiitt 

curred Is it necessary that acti've therapy be discoloration was due to the Ij-mphedeoa, it 

InstUutird It is a rule on our service that in have been able to demonitrale eipenxncttiBj 

all patients post forty yean of age who have and dinically that all of these manifaisti® 

any tissue injury operati\T accidental dur are the result of vasospasm ExpcruncntillT 

ing debvery or os the result of destruction of DeEakcj Burch, and! (3) showed thstfan 
tissue by neoplastic disease or infection the isolated th^omboph}ebJUclegtDCfltof^'CID,^o■ 
lower extrenutlca arc wrapped with compres- pulses originate and are earned over the ipt 
non bandages (Ace No 8) from the toei to the pathetic nervous system producing 
groin in order to mcrease the rate of blood flow the arterioles of the horoolatcral 
through the deep venous system The patient (Fig i) Subsequently we (16) ihowc^ 
is also made to contract the muscles of the ^nical cases of phlegmans alba dolea 
calf and the thigh Tight abdominal bandages there is a >'ery definite diminution m ® 

are avoided and the return flow of blood arteriolar pulsatloo of the Involved ertrw^ 

through the venous ^tem to the chest Is which can bo relieved by {jTnwth^ 
favored by having t« patient take deep (Fig a) Concomitant with the reEef w 
breaths- Those positions such as the Fowier'a vasospasm there are rcCef of pain pr®^ 
position which favor circulatory retardation subsidence of the fever and dlsapp esJ*^ ^^ 
of the lower extremity are avoided the edema- That the edema Is not 

Thrombophlebitis of the deep venous ^ to the mechajiical plugging of the veu^ 
tern, particularly the femoroUI^ is an inter thrombus Is demonstrated bv the ^ ^ 

estjng biologic phenomenon, because although ligating a vein surglcilly will not 
the lesion b In the large deep veins, the symp- similar edema and that the edei^ m tim^ 
toms arc the result of arterkuar spasm Where- bophlebitis will subside quickly foaowiag 
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imneccwtr) procedure when better results can 
be obtained more wifely and more stmpl> bj 
sympathetic block with procaine, 

CONCLUSIONS 

I Because the s>Tnptom3 and signs m true 
uncomplicated deep \'cm thrombophlebitis 
(phlegmasia alba dolens) are due to spasm of 
the arterioles of the invoU'cd extremity vaso- 
dBatalion produced by section with procaine 
of the regional sympathetic gongba is rational 
3 Although ligation of the Inmlved \-em 
Is imperativx in phlcbothrombosis and in sup- 
purati>’c thromtKjphlcblus in order to pre\Tnt 
emboU gaining entrance to the 8>’st<mic cir 
culation s)’mpathetic block Is sufficient in 
suppurative turombophJebitu 
3 By the prompt Induction of vasodUata 
tion the 8>Tnptoim and signs in phlegmasia 
alba dolens are qaickl> oJIcviatcd and the 
postphlebitic sequ^c are climinatetL 
4 - The use of multiple needles in perform 
Ing B^Tnpothctic blod; greatly enhances the 
efficacy of the injection 
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It TTould »ecm obviotis therefore, If tbrom 
bosia and clotting can be prevented or b not 
nuUated that pulmonary embolism cannot oc 
cur leaving out for the moment, of course fat 
embolism. Mudi has been done In the wa> of 
clinical care of patients In an attempt to pn> 
\-cnt earl> thrombosis In the vascular tree and 
from statbtJcs In our own bosprftal the ina 
dcncc of thrombosis and pulmonary embolism 
has been considerably reduced by care of the 
patient on the operating table and the avoid 
ance of manj of the conditions which, are 
C£>nduaj\e to thrombosis. It may be stated 
emphatically that with the ultimate m view if 
byan> means Induding giving anticoogulnnta, 
thrombosis m the \Tnous tree could be pre- 
vented then the solution of pulmonary cm 
holism and the late effects oi thrombosb In 
vessels would be eliminated It is obxdous, of 
course that there are difficulties and objec 
Uons to giving aoticoogulanU with thb ob- 
jective. For example there are groups of 
pattents in whom the admlnistratioo of an 
anticoagulant must be undertaken with great 
caution In the postoperative group there 
may be the danger of initiating bfmorrfaage 
into the wound or (n the operative held. Bow 
ever if the surgeon has In mind that on onti 
coagulant may be used, if the larger or medium 
sired vesseb are adequately dealt with by 
hgaturea, the danger of thb fa exceedingly 
msW and thfa danger can be reduced to an 
absolute minimum by the careful edmirustra 
tion of the anticoagulant and its proper coa>- 
trol so that the dotting times and prothrom 
bm times are kept within normal and reasona 
bie limits as advocated In the early studies on 
these subjects. AswcU there fa the added work 
and difficulty required In such treatment 
However with the proper control and a fine 
understanding of the objective and the piina 
pies, these difficulties are not Insuperable and 
m my experience they justify the end results. 

I quite agree, for example in vancoie veins 
with locah^ thrombosis b a vonx, that Uga 
tion with continued activity of the patient 
offers simple and adequate relief of symptoms 
and almost certainly chmbates or prevents 
complications such as polmonaiy embolism or 
extension to the mab vascular tree. On the 
other hand with widespread thrombosis 


through an uncertab area, It n more 
to know just where ligation would be tfiectm 
b loculating the area of thromboso, to po- 
\'ent further embolism. In my apeiiena tie 
question regarding the tenmnology of phlde- 
thrombosb versus thrombcphletsta roti m 
the knowledge of the pathology of the cooae 
of events b thrombosis b the venooi tree. Ai 
e\*civ operator has demonstisted, there nay 
be thrombosis of \'esscfa far b ad^cs of tfa 


area suggested by clblcal lymptomi orphyri- 
cai findings of ctferaa, tcndOTesi, etc. Aim 
eroUfned b an earlier paper I beilere that 
effects are as stated bv Dr Homaai miiijr 
>Taisngo the result of the mflammatocvieic 
tion to a thrombus wbch has fonneo rce 
hours or da>-s previous^ These inflamnatixT 
changes provide the patient with the caose d 
his symptoms, and the surgeon, with the find- 
ings of thrombosis. It fa obvious, theiifixt, 
that the extent of the thrombus b the vuenb 
tree fa exceedingfv difficult to dehneate^ 
nhvirirnl f*MmiTiAtinn Also DhlcboCTSphy 


physical examba tion Also pUebogriphy hi 
gi\tn only partial BlfaiactioD b defineattai 
the uppermost extension of such a thromfaa- 
As the surgeon has the objectire m tyng^ 
sels, of loculating the process below ha ^ 
ture difficulties unmediately anse. 
here that anticoagulants enter bto Iheir tw* 
atmosphere The effect throughout the va^ 
lar tree is unl^’craal and thromboeii, no mi£m 
where it is or where its eitenai<** may 1*°" 
cced comes under the influence of anbeoag^ 

lints. This fa Just as true b the oocstiooa 

further extension of thrombosti wfaeo 
ham has occurred b the pulmonary “ 
well as b the distal tree It also has ^ 
vantages of havbg iU effect b 
btracardlac thrombosis (5) Espeoa lly 
true b the prevention of thrombosis m surg^ 
cither on the artenes (6) or on the vdns tb^ 
selves. I have found it of very grrat 
dobg anastomoses as first dooe^ Blai^ 
and have uaed it b 15 cases of the 
Fallot. In none of these patients bai 
been thrombosis at the rite of 
far as one can detennbe dinicafly and ® 
has there been cerebral throrobo^or 
cerebral acadents neither ^ 


any evidence of pulmonary 
bolism. 
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which wa* so bsecurely attached that it broLe 
off and floated as an embolna. Hofwe\*cr at 
this stage the inflammatorj reaction in the 
waJl of the \’em and surrounding tissue had 
not reached the pomt where it had produced 
clinical symptoms. Even under the treatment 
by the anticoagulant, which can onl> prevent 
the further extension of thrombosis, the re- 
maining thrombi ba\T exdted the mflamma 
tory reaction which has gone through the 
changes necessary to healing of the lesion 
To accomplish this effect, in the presence of 
thrombosis or embolism, it is absolutely es- 
sential that the original principles of appllca 
t»n of anticoagulants be followed First, If 
hepann Is administered it must be earned to 
the point where the dotting time m the patient 
is kept at or about 15 minutes. It is of no use 
whatev’cr to gi\’e hepann blindly and not know 
that the effect Is being obtained Because the 
effect of heparin is so e>Tine*ceQt and because 
the dose is %'Bnable for the indiv’idual, the 
only safe way to be me of this effect is to do 
clotting tunes at short utorvals. The next 

E nnapK U to givn the anticoagulant until the 
ealmg process m the area of existing throm- 
bosis has reached the stage where no further 
thrombosis will take place. From our eipcn 
ence in the average patient wbo is able to get 
out of bed the patient Is kept at rest for 3 014 
days under the treatment Following this ex 
erdso Is encouraged and withm 6 or 7 days of 
the beginning of treatment the patient Is 
uigcd to be out of bed and exercising actlwly 
When the patient can go through this with 
some energy probably on the 8e\'enth, eighth, 
or ninth day the heparin treatment u discon 
tInuetL If however the patient has some 
lesion or operation which necessitates staying 
in bed then the treatment is continued for 
longer penods up to 3 and occaaiouall} 4 weeks, 
m such cases as spinal fusion where the pa 
tient has not been allowed to be out of Iwh 
It was demonstrated eiperimentaliv that a 
thrombus placed In a vessel is endotbelialized 
wcD within this period of time and probably 
that IS the best protection against further ex 
tension provided the remaining physiology of 
the patlat has reached normaL 

Dicoumarol h«w man y advantages over 
hepann In the way of expense and the ease of 


administration However In my expefata it 
is not quite as effective as h hejait b tn 
txntlng extension of throrabons. It an i 
used however as an important idJumL 
WTicn the patient has bcgM trestnwitsiti 
hepann for 3 or 3 da>-s, the diaxmarol an te 
added as a supplement and the patot »■ 
couraged to be ambulatory under thu trot 
ment with greater ease 

I have not used anj of the throtnbcijlk 
substances In an attempt to dmolre clotj A 
few patients were treated with sodium tetn 
thlonatc, but not enough to determioe to 
iTiluc In those treated the effect to 
be excellent. 

Dr Allen at the Majt) dime has rtperted 
(1) a large group mwhi^ anticoagulants soe 
administer^ with excellent effects. Also the 
group m Scandinana miinely ZUlncus, It- 
denius Jorpes ha\T reported large groqa 
treated anticoagulants with a t ii f ii cty a. 

One adi’antage of using anticoaguJanti abo 
IS that In a patient who fa on the d coi- 
lapse the treatment ini'oh’es rerj little 
turbance and in m> eipcnence the effect has 
been dramatic. TTifa may have advantjgo 
over operatic procedures where ether injec 
tion or operation Involves the niKkrtaking d 
more actim and energetic measures for wfani 
a patient may be in \Tr) poor conditkc. 


covcxuaioifs 


I Intramscular thrombosis and dottni? 
can be prevented by antkoagulanti, beparm, 
and dicoumaroL 

a If thrombosis and dotting have ocarntd, 

anticDagulants in appropriate doses will pit" 
vent further extension of the process. 

3 If a patient u adequatdy treated 
anticoagulants following pulmonary cmtio- 
Ifam, the chances of survivml are eicehait. 
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which was ao insecurely attached that it broke 
off and floated as an embolus. However at 
this stage the Inflammatory reaction In the 
wall of the \Tln and surroundmg tmue had 
not reached the point where it had produced 
dimcal 3}Tnptoma. E\*cn under the treatment 
by the anticoagulant which can only prc\*ent 
the further extension of thrombosis, the tc- 
raaonmg thrombi have exated the inflamma 
tory reaction which has gone through the 
changes necessary to healing of the ledon 

To accomplish this effect, m the presence of 
thrombosis or embolism it is absolutely es- 
sential that the ongmal pnnapies of ^pUca 
tion of anticoagulants he followed First, If 
hepann is administered it must be earned to 
the pwmt where the clotting tunc in the patient 
is k^t at or about 1 5 minutes. It is or no use 
whatm*cr to gi\*e beparm blindly and not know 
that the effect is being obtained Because the 
effect of heparin is so cs’anescent and because 
the dose is variable for the mdmfdual the 
only safe way to be sure of this effect is to do 
clotting tiroes at short InlerNTds. TTie next 
principle is to give the anticoagulant until the 
healing process In the area of e-cisting throoo' 
bosls has reached the stage where 00 further 
thrombosis will take place. From our expert 
eoce, in the average patient who is able to get 
out of bed the patient is kept at rest for 3 or 4 
days under the treatment. Following thK ex 
erase is encouraged and withm 6 or 7 days of 
the beginning of treatment, the patient Is 
urged to be out of bed and exercising actl\*ely 
When the patient can go through this with 
some energy probably on the Mventh eighth 
or ninth day the heparin treatment b discon 
tinued If ho w ever the patient has some 
lesion OT (^ration which necessitates staying 
m bed then the treatment is continued for 
longer periods up to 3 and occasionally 4 weeks, 
in such cases as spinal fusion where the pa 
tient has not been allowed to be out of bed- 
It was demonstrated expcrimentallv that a 
thrombus placed in a vessel is endotbehahaed 
well within this period of time and probably 
that IS the beat protection against further ci 
tcniian provided the remaining physiology of 
the patient has reached normal. 

Dicoumarol has many advantages over 
bepann m the way of expense and the ease of 


admimstratlon However in my eipefetce I 

is not quite as effective as Is hep^ fa po- 
venting extension of thrombosis. It ca be 
used however as an important ijl]tiTOL 
When the patient has begun trestriwitvai 
heparin for a or 3 days, the dicoumarol oa be 
added as a supplement and tbe patrnt o- 
coaraged to be ambulatory under tMi tnsl 
roent with greater case^ 

I have not used any of the thrombolTtK 
substances in an attempt to dhsolre doti. A 
few patients were treated with sodhnn tetn 
Ihionatc but not enough to determine to 
value. In those tnaitcd the effect lecmed to 
be excellent 

Dr Allen at the Mayo clmk; has reported 
(i) a large group in which antlaagulantsirnr 
administered with excellent effects. Also the 
group in ScandinavTa narocl> Zilhaais, H^ 
dcnlus, jorpes havT report^ Urge groops 
treated with anticoagulants with satufsdkiL 

One advantage of using aoticoagulinti si» 
IS that In a patient who Is on the verge o< col- 
lapse Ibe trefllmcnt involves very httlc da- 
turbance and in m> tiperience the effect to* 
been dramatic. "niM may hsvr tdviat^ 
over opcmtivT procedures where ather lnj« 
don or operation invmlves the undertaidE^ rt 
more active and energetic measures for wbiefi 
a padent ina> be in very poor condittan. 


coNCixmcws 


I Intravascular thrombosis and ciot^ 
can be prevented by anticoagulants, bepaito 

and dicoumarok , 

7 If thrombosis and clottuig have ocrorrtti, 

anticoagulanta in appropriate doacs will prc* 
vent further extension of the process. 

3 H a patient U adequately treated 
anticoagulants following pulmo nary^ enitio- 
hsm, the chances of survival are excellent 
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Resectiona In til segnumta of the colon re- 
flects this statistically significant lowenng of 
the operating mortalitj but the nght half of 
the colon u especially fa^•ored Pack and 
Livingston state that an operative mortality 
of 10 to 15 per cent can be expected if there is 
no selection of cases. However with some 
cJ^cs reporting a surgical mortality of less 
than 4 per cent, there Is ample room for im- 
provement m our results. 

Figure 4 shows the operative mortality by 
years. The change be^ gradually during 
iMO and 13 striking thereafter It cannot be 
attributed to improvement of surgical tech- 
nique 

In Figure 5 it is noted that resectionj were 
done In one etage in only 35 per cent of the 


one stage, contrasted with 39.1 per cent la 
the other 

In Figure 6 the samvals of 5 to 15 jnn 
following resectioiis m the 1931-1940 gw? 

are shown Of t>t^ minn ■dmi tlaUB 


this first Mriod, omittiDg those resected or 
explored elsewhere and sent here for routne 
X ray therapy or terminal care 193 csndJdsto 
were left for possible resection In 64 restc 


lion was accomplished and 21 or33ApercB 
of the rcsectables are thve today Of the I^ 
eectables who survived the operation in till 
first period when the mortality rate wts » 
high, 51 2 per cent are alive over 5 >tan 
With the lowered mortality rate of the rand 
penod, it is to be that appitmmstch 

50 per cent of the reaectablei can oe offered i 
5 year cure and this is the approxinuUe figw 
of the most succesafol tumor cEma. Post 
operative prognosis fa best in right ade 
In 41 cases resection was done elsewhere n 
the 1931-40 group and the patients were 
sent to Hines for routine x ray therapy * 
tennmal care Of these 13 or 32 p er cent , 
were alive s to 15 years later ImproTtmi^ 
in the surreal mortahty rate fa giadaw 
reaching a pomt where for further pregrtis tre 
only means of obtaining more cures is to maw 
earlier dlagnoeei to increase the pcrcentagt 
of rcsectables. Herein lies considerable roed 


VCiJl Ul LOC 

1931-1940 caaea, but in 51 6 per cent in the 
1941-1945 group Although the mortahty in 


-rt' ‘y~rj jjiC UiUiULUiy m 

single and multiple stage procedures m the 
1941-1945 group fa about the same the m 
creased number of one stage procedures poaai- 
hle fa of great significance since it reduced the 
period of hospitalization from 2 months or 
more to 3 weeks or less, and it added to the 


o IV auucu 10 uic 

comfort of the patient With the present day 
shortage of hospital beds, the successful shift 
to one stage procedures is of tremendous 
value and IS in line with the general trend 
throughout the nation The good reason for 
the early tendency toward multiple stage prx>- 
cedures in the 1931-1940 period fa indicated 
by the mortality rate of 56 2 per cent for the 


for improvement. 

Figure 7 presents a comparison ^ 
vival of patients following cuiatire rescew* 
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This IS a rather high figure compared to that 
of others who mention 10 per cent to 53^ per 
cent as having palpable masses on the rl^t, 
seldom on the lefti again indicates that 
many of our patients amvc late However 
the palpation of a tumor does not n ecessa rily 
Indicate a hopeless process. 

2 Taidamtsi of varying degree b fre- 
quently present at the site of mvolvement, 
j. CkcuU blood In the stool was surpnamgly 
seldom searched for but usually positive U 
the testa were ordered 

^ Banum onerKO x ray studies practically 
always re\Taled a suspiaon-arousing defect 
which was usually properly interpreted. The 
segment where pathology was most often 
overlooked was the ligmoid in which i ray 
studies missed the lesion ui 9 per cent of 
these cases. 

5 Proctoscopy following digital rectal c* 
ammatioD Is without a peer in lesions up to 
33 centimeters from the anus. 


had a concommltant cancer of tie 
flexure) descending colon, 4 and 

In 3 instances In tlus entire sena 
cancers of the large bowel were fouid Pn 
forations mto small bowel and xra 
noted in a few instance*. Biaddei attidnual, 
but not perforation, was occtswnifiy aes- 
tloned. Hydronephrosis secondary to or 
dnomatous obstructKin of the ureter iddai 
occurred- Abscesses often compCcited tie 
picture, and required prchminaiy dmtay. 

mSADIATIOW 

Irradiation was used frequently u a “nalE- 
aUve measure m the earlier years witli so 
outstanding i mprovem ents. Doses of i trtil 
of 100 to 6 000 roentgens arc reported, bet 
deep therapy b no longer consideTcd of imA 
value for leions above the rec fo B gnv od. It 
was felt that i ray therapy foDowmg drainap 
of abscesses definitely shortened the period of 
waiting preparatory to radical iur?«7 


PATnOLOOY 

Pathology was proved by microscopjc stud 
ies in 68 per cent of the sene*. Autopsies were 
secured m 145 (37%) of the 390 known dead 

Adenocaremoma or a colloid modification 
was the usual finding occasionally an undif 
ferentiated carcinoma. In lesions thought by 
the operator to be nonresectable a large firm 
mesentcnc gland was frequently taken for 
biopsy and the pathologist 3 report was usual- 
ly negative for carcinoma, TTus Implies that 
neither surgeon nor pathologist is able to 
diagnose cancer of the lymph nodes grossly or 
to differentiate from Inflammation A froien 
section at operation might ptevent ciaaaifying 
a condition as mopcrable. 

Operative deaths were usually doe to pen 
tomtis, embolism, pneumonia, shock and 
myocardial damage. One cecal case sue 
cumbed to gangrene of the terminal itmall 
bowel after resection doe to thrombosis of the 
ileocolic artery 

Multiple polyposis was noted by the pa 
thologist, surgeon proctologist or roentg^ 
ologlst in II (a a%) of the 486 patients of this 
study The primary cardnoma In these cases 
was located as follows cecum, 3 transverse 
colon 3 splemc flexure i (this patient also 


AVriAOE SPAN OT UTE 
In the Inoperable cases death ocenn ed 1 1 
months after onset of symptom*, * 
which suggests * vioous process. I n tkw 
having a simple exploration death occtnm 
6 months after operation and 16 monthsi^ 
onset of symptom*. Thase who andarea 
palliative resections hved 17 montta 
eration As had been shown previously 
majonty who died after attempted 
resections did so In the first and second jw* 
but some died of recurrence a* late a* 6 
following operation 

STJIQIAST 

A survey has been made of 
carcinoma of the colon leen at Hinm ^ ^ 
Hospital Hine*, Illinois, during the pa^ 
yea^ The rite* of 

fdentical with laige group* ^ 

where. The roectabOity rate of 35 *5 

is low The drop m the mortality rate 

mg surgery from 35 9 to 9 7 P® ntc 

ySrs IS encouraging Tbc5y-«rm>J^ 
approaches the 50 per “nt figu«^ ^ bS 
canics. More one stage procedums 

done m recent yearn. A review of pertmfflt 

data Is given 
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TABLE IV — THE FREQUENCY OF THROMBOSIS AND EMBOLISM AFTER SDROCiL OPHATUn 
AND CHILDBIRTH IN PATIENTS ALLOW'ED FREE MOBILTIY AND EARLY AIIBUUTIBI 
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only were quite without dbcomfort The ij 
r emaining haH symptoms m the leg All suf 
fered from swelling of the lower part of the leg 
In most instances modermtc to severe. Five 
had m addition swclkng of the thigh 3 had 
severe pain and a feeling of heaviness m the leg 

At Bauer s clinic, where all cases except 
those with thrombosis diagnosed before their 
arrival at the hospital received eariy bepann 
treatment, the process did not progress b^nd 
the calf in 80 ptf cent of the cases and it stayed 
in the calf m all cases where hq^arin was given 
before a phlegmasia had dcvekq^cd From 
ZnUacus 8 data cm conservatively treated 
cases, It appeared that thrombosis spread to 
the thigh in 80 per cent of the cases. In his 
senes of cases treated with anUcoagulants— 
the cases presumably were not treated in the 
most effiaent manner as far as early diagnosis 
and therapy were concerned— tM process 
spread to the thigh in spite of the specific 
therapy In 55 per cent of the cases. 

It was noted by Zifliacus that when the 
thrombosis had extended to the thigh there 
was hUlc difference between the conservativdy 
treated cases and those treated with heparin 
Swelling of the calf with discoloration indura 
tion with large varicose veins were present in 
most of the cases of both groups. Ulcus cruris 
occurred In ii of 154 cases treated with 
heparin and submitted to follow-up fTwminm 
Don TTie result in this group was the same as 
that among the conservatively treated cases. 
An important difference, h o wev er as com 
pared with the conservatively treated cases, 


was that bOsteral symptoms occancdonhlB 

3 cases instead of m 33 per cent u found iim? 

the conservatively treated cases. 

The sequelae in the patients with tlirea- 
bosis of the r^ilf who were treated with hepna 
were generally mUd- Of i30 5udia»Ww® 
completely free from ly roptong , *Wc tre & 
mainlns patients showed only FWtffing c» w 

oH iftomrtJon Only i ptSent b tta 

group suffered from ulcer of the 1*6 
The specific therapy had, thus, m ■ 
which the thrombosis remained localfleau 

the calf permanently saved the patjeotjf^ 

a chronic, painful, more or less leveit, 
ablemenU 


nrr XZCHNTQUI OF AnUOTSTEKlKO HOiXD 
In mMt of the Swediih dmla hep*™ 
minirt iation is started as foDowi 35 ° 
mmigrams a day are divided into 
venous mjections which are given •t 
I2XJO m. 4»o pm end 8x0 p ^ mj. 
pm- inamountsof las 
prams. On the third day thedoee faw^ 
e.E to 300 to 350 Tnillig ranii. ^ ^ 

couman^ is given on the firet day 
omitted as soon as an appropriate pro^ 
bin level IS readied 

cd even m case of an acute jj(jt 

bobsm Tlie use of 

permitted because it has reputedly 

served that thromboib in the 

to the thigh in spite of dicou^^^^ 

In fact heparin treatment 

disease bd^ the full action of dlaw 
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THE TREATMENT OF CHRONIC NONTUBERCULOU' 
PULMONARY ABSCESSES BY HIGH VACUUM 
SUCTION DRAINAGE 


HARRY E. NELSOV M D DilU*. Taa 


D uring the paat few yeara there hat 
I been progranve improvement m 
the management of chrome pul- 
monary abscesses. Lobectomy or 
occasional exterruU draina^ is now being em- 
plojcd with excellent results. It is fdt, now 
ever that in some well sdected nLv< equally 
good results might be obtained b> tiinpler 
meant. 

Often simple external drainage wQl fail and 
lobectomy despite the excellent results, re- 
malni a formidable procedure which may re- 
sult in the loss of some functional pulmonary 
tissue which demands much of the time and 
energy of a ah/? led thonac aurgeoo, ac espe 
rkneed anesthesiologist, and a tndn^ surgical 
team as well os the services of a blood 
No tune need be spent, therefore, in advancing 
the desirability of a simpler method of treat 
ment 

The purpose of this brief communication is 
to desenbe what may be such a method of 
treatment for certain carefully selected cases 
of chrome pulmonary abscess. To date, it has 
been employed in only lo cases, but the results 
m all m which the method has had a fair tnal 
have been so good that it seems justifiable to 
place the small series on record in the hope 
that other surgeons may be encouraged to test 
the method and that a group large enough to 
be of statistical significance may be accinnu- 
lated for analysis within a reasonably brief 
penod of time. 

The method proposed is an application of 
the continuous iugh vacuum suction drainage 
described by Neville m 1939 for the manage 
ment of chronic empyema thoraas. He was 
confronted with a patient slowly wasting away 
with chronic empyema of yean duiatioiL 

Fm tb« UtWo* <d SentfavtAem Medial CoOcte. 

P r m iLtfH 1 q tbe (enm od FaadtMirUJ Stnila] PieblciB*, 
bekn tW CSakal Cea«rt« ot tSe AserVao CoO^ ct Svpraea. 
Qvnluid. Oblo, Dteembs S-m. mS. 


Within 4 weehs after thoracostimy lad tte 
institution 0/ high vacuum luction dimap, 
the previously extensive empyom carity W 
been reduced to a straight tract the lia of tk 
drainage tube, and within 7 mootla tk fa- 
bent h^ returned to woA and ms tpptinit- 
ly completely welL 

When this method came to my atUntia 
shortly after It had been described, It itnxi 
me that it might be useful faj certain typo d 
pulmonary abscess which m chrorndtr ai 
other respects could be considered anilogoB 
to chronic empyema. Tbe validity of tie 
method as applied to chraolc palmoDSiy ah- 
soao •eemed oobenced by a ctreftd atedr 
pulmonary bbea resected for this caiae-Is 
seme of these case* the conduswn seemed «r 
ranted that a cure might have been obtained 
by simpler means, with greater eaa«a;M 
thne and personnel, with conaerYabon of pel- 
monary ttssuc, and with leas risk to the pi- 
tieat 

The term chronic in this amnection 11 m® 
to designate thwi type of puhnemary ahsce* 
which has existed suffidcntly loog to iot 
roentgenologically a de fin ite fibrous tiss* 
enpside. Not all obserma, of course, 
agree with this definihon but as the 
selection of cases for high vacuum 
drainage, it is an entirely adequate 
departure. If the lone of suTTonnding nkcf 

plasbc tissue 15 alight as In the type of ab*c^ 
which m some quarters might be termedsaD' 
acute or even acute, the abscess is given tkep" 
portumty to heal spontaneously or *^“1" ® 
temal drainage IB emplojrd If 
hand a considerable degree of lobar 
and bronchiectasis Is present, lobectomy u 
garded as indicated , < 

The sdeebon of case* for this metM » 
treatment rests on still other cntena- Ik 
most be single. It most be periph®*^ 
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Fit ^ RDestgeao(T«ffltik£o prior to ofMTitiooreveahfit 
t itpusiori ma» penpbenliy pMccd Ib the knrcT part of tbe 
nppaMx and In coetactultb tbe parietal plenn. 

located. A pleural bndge must exist, so that 
satisfactory external di^nagc can be insti 
tutcd without traveremg the pleural space If 
mahgnancj is a possibility and if the usual 
diagnostic measures do not absolutely exclude 
it, exploratory thoracotomy and biopsy must 
be carried out. Finally the lesion must be ob- 
serv'ed suffiaently long to make certain that 
the ca\it} IS not decreasmg m sixc spontane- 
ously or under conservative methods of treat 
mcnL If these various entena are met, the 
case IS regarded as suitable for high vacuum 
suction drainage. 

The OTieration is prcferablj done under m 
fcrcostal nerve bloa: If prcluninaiy asplra 
bou rc\Tals the existence of on adequate pleu 
ral bridge the lesion is approached directly 
If there is doubt recording or defimte evi 
dcnce against the existence of such a bridge, 
^loratory thoracotomy is earned out b> way 
of a small strategically placed masion and 
the Ble of the skin mosion for drainage is dc 
tcrmined bj the location of the pleural bndge. 


FIff a Lateral projection c o n c apo adlag to Flgcro i 
•bowing the lealoo to o c cupy the pocterior port o( the upper 
lobe. 

If no bndge is found the method of treatment 
contemplated must be discarded in favor of 
lobectomy 

The abscess cavity is entered after resection 
of a small segment of overlying nb and a 
drainage tube of appropriate size is inserted 
and made air tight by the use of flanges and 
sponges. Patent bronchial openings m the 
walls of the cavity arc fulgurated but if this 
procedure be necessary suction drainage is 
not instituted until they have closed 

Neville described the machine which he had 
devised for his patient, but in hospitals equipn 
ped with built m suction systems no spcaal 
machines are necessary The suction appara 
tuB IS set at between 5 and 10 inches of mer 
cuiy and the level is decreased only if the pa 
tient complains of a sense of severe pulling m 
the chest or if hemorrhage of senous degree 
occurs The routine described by Neville is 
carried out with minor modiGcations. Thora 
Bcopic inspections of the cavity are made at 
weekly intervals and the measurements are 
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recorded at the same time for comparative 
purposes. 

As soon as the patient is suf&acntly im 
proved to leave the h os p i tal, he is instructed 
m the use of a am til suction machine (avail- 
able on rental from a commercial hrm) which 
u dmiler to thc Standard tonsillectomy sue 
tion machine but is mechanically superior 
It IS capable of miiinttining high vacuum sue 
tion for prolonged periods, ^th only bnef 
intervals of nonopcration for the purpose of 
rryHng the motor The patient returns at in- 
tervals as necessary for observation until the 
abscess cavity Is obhterated. 

Tn every in whicb a patient was treated 
by this method thc clinical course has been 
tbe Mrrif. Following cloture of the fulgurated 
bronchial orifices, if fulguration has been nec 
etsary "tiH the Institution of high vaennm 
snctlon drainage the tlxe of the a b s cess cavity 
decreases rapidly and striking changes occur 
in the granulation tissue lining it. Previously 



lie end edemetouj. it rapidly 

eel thy appeeranct and many nm bloo^ 

pemngs gradually disappear and 
»vity ipprnach^ 
maoutageliut,thepanetaIpl^ 

ortant d^H^t to thn 
Indered when the cavity it 
enragtd by the snehon 

In about haU of these CUM Bictionwu ^ 

enbmied for perioi^ of as ^ 
control measure. Availably the^^^ 

1 the srae of the cavity proyion^™^ 
Ive, was halted end wes not resmoeo 
udion was resnstltuted 1 tn tP 

The 10 petienU to tins 
rom so to 6 s years, ffles* 

sang represented. Tbe ‘‘mti'm o' 
dor to treatment had ranged 5 ™“^ fa 
onntha. Suction drainage was Decef»J 
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^ an average of 3 weeks. In no instance in the 
senes did it fad to bnng about prompt de- 
I crease in the sixe of the cavity eventual com 
I pleteobliterabon and corresponding improve- 
i raent m the condition of the patient No un 
I toward results of any kind have been connect 
I ed with its use The carhest of the cases has 
I been followed for a 2 year period and all other 
I patients have been follow^ for at least a year 
j During the penod of observation there has 
' been no recurrence in any case though, be- 
cause of the short time interval since treat 
' ment, the possibih^ of recurrence cannot be 
entirely discounted Roentgenologic exami 


nation after obhteration of the absceas cavity 
has revealed m all cases persistence of shad 
owB indicative of residual fibrosis- 
Although the present senes, as stated, con 
sists of only 10 cases, the results secured seem 
to justify this preliminary report, chiefly be 
cause it is hoped that others will test high 
vacuum suction drainage in chronic nontub^ 
culous pulmonary abscess and will report 
their results. 
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RATE OF GAIN IN STRENGTH IN SUTURED ABDOMINAL 
WALL WOUNDS 


JOHN FAST. M.D CARLETON hJELSON M D imd CLARENCE DENNIS M D, 
Mlaaetpohs» hfifme*oU 


I N recent years a great deal of attention 
has been given to early ambulabon fol 
lowing laparotomy Tlie strength of a 
wound immediatdy following the place 
ment of sutures depends pnmanly on the 
total number of sutures which have been 
placed and upon the ability of the tissues to 
hold the sutures as well as the tensUe strength 
of the suture matenal employed and the man 
ner of placement of those sutures. A review 
of the hterature on wound healing yields very 
little reference to the rate of strength gam 
across inoaions through the rectus mu^e and 
fasaa following appronmabon of the musde 
and fasaa with interrupted silk sutures . In th e 
present study our obie<^yc is the detenmn a 
°on of theltmfuint nf h^ wlSny flt ctiberent 
P^ods of fame bv pieaminrig the tensil e 

Stren^ of t jlf hwtlm g TPf,nnH TTnt>i nfUV- 

N. flhyrD^le-Bttt«T<ft-fwn flimng -in place. 


^ Ftaa DcpntiBecit el S mt e y T3tii*BiU; ol 

Gant from the Oadnttc School d the 
d Mlanooti. 

b tlm toc nm on Fnndtmentil Sorrictl Problani 
S* Conpea o£ tl»e Amdcm Coflcfe of 

Qntkud, Ottlo, Dectmber 1946. 


According to Howe* and Harvey tie ratel 
of strength gam m a healing wound resemhles] 
the curve of growth in general (4) There are 
2 penods m the strength gam of a heahng 
wound, the first, the so-cahed Tatent penod ’ 
(j) lasU from 3 to 5 days. In the second 
penod of the curve of norrnal heahng strength 
increases rapidly and this phase contmues 
until the wound 13 completely healed Micro- 
BCopicaliy this penod is assoaated with the 
process of fibroplasia (5) 

METHODS 

For the purpose of this espenment com 
meraaljy raised healthy white rabbits were 
employed These rabbits were maiutamcd 
throughout the experiment, on a stock rabbit 
diet consisting of rabbit pellets and water 
They were kept on this diet both before and 
after operabon, and no attempt was made to 
add or subtract any dietary factor which 
would enhance or hinder the process of wound 
healing Also no attempt was made to choose 
a uniform sixe, weight, or sex. Both medium 
and large healthy rabbits were employed. 
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Fls- Tculotoetcr employed (or detorniMbaQ <i 
ctmifitb of 7^ ttrip of tusa* to be tested b fl ip ped 

m two Imtfm vhicb mzuua perpeiuBcabr to tbe Iloe of 
tetoioo Tbe tettiioti U slowly huresjed by turning s. 
brge spool connected by a win to ooe of tbe forceps on tbe 


tbne. other foecep b ittiched by Tlretstkik 
spring A rider potet b moved ow the (lUhjrtrtt iK; 

guide bar by ue strttcblag of tbe ipme, sod raeifl ■ 
tbs point of msxlmcm Control llw» siid 

roptored i^d ay between tbe riirepa. 


The rahbita were ancstbetiaed b> tbe la 
jecUon of a necessary amount of aqueous 
sodium pentobarbital Into the marginal van 
of the ear Roughly 35 mflligrama of the drug 
were used per kflogram of waght The hair 
was remov^ from the abdomen with banum 
sulfide and the akin washed thoroughly with 
water to remove all traces of the ch^cal 
No nftirked tldn reactions were obser v ed 
the use of tbe banum sulfide as a dq>ilatory 
Skin stenlinatioo was obtained by the use of 
Novak a solution (6) and stenktatioa was 
maintained by the use of sterile towels as 
drapes around the operative field Rubber 
gloves were not worn during the operabon 
but operations were preceded by a to minute 
scrub with soap and water /oDowed by rmsing 
in aqueous rcphlran solution Surgical instni 
menti, heat stenlixed prior to the first opera 
tion of the day were kept in a solution of 
aqueous rcphlran i 1000 between cases. TTic 
No 000 and No 0000 black silk (I>cknatel) 
used for closure was autoclaved at 250 de- 
grees for :o ftunutes. All suture material was 
new and none of it was antodaved more than 
once 

A nudline skin mdsion roughly 14 centi-i 
meters Jong was made beginning at a pofnr 
just below the uphold process and camid 
down to the lower midabdomen This inaslon 
exposed the Jmea alba. At this point the 
superficial fasaa was separated athcr to the 
right or to the left of the midline and one an 


tenor rectus sheath was exposed An n cn 
h me ter mdsion was then made thnxjli tk 
midantcrlor rectus shrs th, rectm musdu 
postenor rectus sheath, and pentonemn, »■ 
ally about i centimeter from the nridBue- 
Tie closure 0/ the redusiomwo 
by interrupted sutur M. No eoc iBk wu w 
In some rabbits, and No ow alk. w u 
in others. The aUTEriAf fedm ah atE 
muscle, postenor 

toneum Were' aiOnrTi iffrd -in interr^ 
through-and-throu gh shteb a plsoed 
ular 5 millim etfriDterv^ The tste 
a’DlUiarterafTof tissue on each 
were tl^ ^DTo ne square knot nat tg 
enough for apportion without b t i Tirhi rg 
5km waj do sed by mcani of a contlii** 


suture of blact cotton 

Tbe ra^Wtntarc studied at va^ ^ 
during thefr periods of wound hcsling 

were sacnficed immediately and thm 

measured for tensBe strength, . 

sacnfic^ at 24 hours, 48 
7 9 II 15 21 days and 6 

than 6 rabbits were used for any 

dctenninatioTts eiiiept 9 days, and as ^ 

18 rabbits were used for tome. In 

of 128 rabbits was osed in this sen^ roc^ 


120 raoCTCs was uscu m r — adi 

w to 24 detenninations were made 

mnnhlv 2100 1**^™®'^ 


jervatJons in aD 

The rabbit, WOT tilled by to 

administration of lo to 15 cubic ctn 
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lAnui — Tr^sIu:sTl!!:^CT^orsn,K sutl-rfd 
\ nr>ouiNAL uocvps in radhits 

FUlIu ci (trtT’jTtb of «cmod to JUmpth of 
pmlTn Ijr ocdjAtntbrd »Klf 

ru I N >t walla X l«Utt 1 

j -«] I I I 1 


^r I * I 49* 


_4iA_ 1 I _ » * 

I ^ 1 

T.i*) I 1 H <9 » 



\ » TV •• uIomW kVi r*«1 (fwn 

n a -• t. hrt • I I ly oeAtim la l> t »r«t i* 

•Ni kTutW* rniOA M l<t 6 < rrfMUjl> 

Frt * U •nT IV »»Jik «t |V Ur*r* a 

t.<4«(tl«nr V»j»| »<b tMN*t W t<Il ,1 <rm<l tof HKB 

'fck- t • hk TV VoJ u ntan »vtH I iV nntf*tir»a I 
t**n ca^urt I'oo CTU 9 p« «w. U tUt 

of air Immediate!) after the animaJ had ex 
piretl the skin was stopped from the ab- 
domen Careful note was mode at this time 
of the presence or absence of anN serous 
bWl\, or purulent accumulation near or on 
WIN of the wounds of the rectus muscles also 
anv prcK* evidence of stitch infection 

Next the entire alkdominal wall was exased 
and placed on a moist lou\l to prc\*ent dcving 
Tlus UocU of tissue svas pmneti to a cardlioard 
beneath the towel to prewnt the <i»camcn 
ffi»m lippinc tlunnp the process of ^cctioninR 
into nn|K The ti"uc was then cut into 
'tiij 1 1 centimeter in width each stnp running 
ictiws the miillinc throuch the intact rectus 
mu cic on the opjio'tle «idc ns well Tlius 
each Jlrip of ti^'uc cnn^l*lc^l of a t>ortion of 
the rectus wounij with two ilk suture^ in 
t’ior linra alba and the prcidou^b umlis 
tarlx-il rntus on the opjKaitr side the entire 
trarwYrAe piror Ifann i centimeter in width 
1 al ui 4 crnlinirlcp; lonij I me n moib 
» ^1 'Jlurr tr tine driicc (i j, (cli^lrTTm ^'th 
' ca h \ Ic of thr midUnr wji 
^ **i l(n ^i; ~ irmith )f the ut_ urr<J^_itnins 
h raPl iT Va iUm *nl iv 

' <* the piT\ iou~ K un iliatmljol 

tn_Virrml^ thr pv r cent 


WOUNT STRRNCTlt 
IVr cent of pmdoailr otKniUutied «Je 



Hie 1 Tie len«ne itrtncthi of utV.-*dlnmt ttulnmliul 
woQOrd m raUbti at varxJui penodi tfler tqiair The 
•n>o.)ibnjiTe nn Id ronl lortancen within e 6 lonrl the 
fUndard deriatloB from tbe rwan fn>in the armce for 
each Ume period, lod In t1) ca« within the width of the 
•tuidird deviation from the mean 

stirngth of the wouml Usualb lodelcrmina 
twins were made on each side of each rabblu 
nctwTcn d and tS rabbits were Icstcil for c.icli 
period t determinations \n a\*cmgc of all 
|K*rccntnpcs was taken for all the rabbits 
tested at a spedfietl |>erio<| to plot tin. cutwr 
of wound heahnR 

Where there was ans csulmrc of grras In 
fecllon or abnormal apixarancr of the wound 
the rthbit wn ^ num_CTl i n the . r7p"^M.. r.. 
vopic scetions of all wound<> tntctl were nndc 
\hhi sluttifd lltT^r tfKi. when tlicrr iv'as a m 
CMdcnc r of infection or \analioii in ni normal 
woun<l~bealitig ' ’nic~«TtlrriliInations wTre not 
inclu Irrl 

TVnxiAfrrjc rr We were unalde to fmd In the 
literature a tlc'cription of a tmvl meter ailr 
quale for our puqxKca One was thctcfnrr 
dc\i cd on the Ui'is of the rmrral principle 
cmplnvTtl for tb^ julurr irAtiri'* ij ,uratus 
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previously reported by one of u* (i) A stout 
spring Is stretched by tension on the rtnp of 
tissue to be tested The rupture tension Is 
recorded by e free rider ■which remains at the 
pKnnt of manmum tension after rupture has 
occurred (Fig i) 

At the conclusion of these expenmenta a 
tensiometer of German maLe was found dc- 
senbed m Sandblom • paper (8) on slun heal 
mg It has the added factor of constant rate 
of increase of tension poor to rupture, and Is 
therefore probably superior to the one we 
ha>'e used- 


JL£SULT3 

The first difficulty encountered was wound 
infecdoQ Routine gross examination of 
wounds and microscopic examination of one 
segment of each wound resulted In the discard 
of 17 wnimnU on thin basis and i on the 
of hianorrhage into the wound 

It was found possible to construct a smooth 
curve of strength gam which falls wed witlun 
the limits of the standard deviations from the 
mean ■value for each time period (Fig 2 
Table I) 

At the completion of closure the wound 
with suture* present was 41 9 per cent as 
strong as the previously undisturbed opposite 
Bide. This value dropped very slightly aunng 
the next 3 days, and then rose sharply ap- 
proaching 80 p)cr cent at 15 days anid naing 
significantly no more after that point 


Certain vanabons in tl«e raoJti tot 
found to attend ■vaiiationj In type d ate 
matcnal Including cat^t, snd rnimw ^ 
placement These are subject of fetkt 
Studies by 2 of us (Ctrleton Nelmi ini jefa 
Fast) and will be reported in tto on- 
muni cations. 


covcxuaioNS 

1 The strength at varying penodi d th 
healing wound plus the sutura empnwdii 
of paramount interest to the surg e o n in tk 
light of the present trend toriid aAj 
ambulabon- 

2 In rabbits, the strength of the fredly 
allk<lased abdominal wall wound u lint 
40 per cent of the undisturbed oppaite si 
and remains at this value 3 days. Thcttite 
it rises steeply to about 80 per cent at » 

3 In the 6 weeks of obsexvation m rslhh 
silk -dosed wounds never regained foD preepi 
ati VC strength reraainlngat iboutSopercE* 

of that value. 


Xlwia*, C. Soriery iHfc ^ 

1. Hoto, E. U Surf. Gjn. Ot*-, iMJ IT fW, 
%. Hcmi».i:.L,andIUrTrT S.C. iStMt 1*1.11, 
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EXPERIMENTS WITH NONIRRITATING GLOVE POWDER 

C. MARSHALL 1 RR, Jr M F A CS AiheviUe, North CMohm. tod EDWIN P I£HMAN 
M D Fj\.CS Ch«rIotte*vilIe, Vlrginit 


/^“'XXNCE the introduction of dry glove 
technique now almost univerBahy cm 
I j ployed by surgeons everywhere the 
powder on rubber gloves has been 
under some degree of suspiaon But amce any 
ill effect It might produce was masked by 
other more obWous factors such as infection 
trauma, or suture material it attracted com 
paratively little attention The mcnmination 
of lycopodium powder aa the causative agent 
in many granuloinatous lesions and mtra-ab- 
dominal adhesions is now too well known to re- 
quire detailed review The histoncal aspects 
of this subject have been ably presented by 
Seelig Verda, and Kidd (13) The use of lyco- 
podium powder was rapidly abandoned m 
favor of magnesium aihcate or talc. Ttusmor 
game mate^ was thought to be physiologic 
ally inert m contact with hving animal tissue 
and IS now generally employed as a dusting 
powder for surgeons' gbves- With recognition 
of silicosis as an industrial disease entity some 
mterest was aroused in the possibility that 
talcum powder might not be entirely umocu 
ous. In 1933 Antopol reported a cases of 
granuloma due to tme— one in the neck end 
one in the serosa of the appendix. Ihesc a 
cases were mentioned in passing In a report on 
lycopodium granuloma and the possibihty was 
suggested that unrecognized t^c granuloma 
ought be qmte common Fembcrg reported a 
cases of tic granuloma m 1937 and for the 
first time employed polarized hght both to 
demonstrate and to identify the crystals re- 
^ponsDile for the lesions. He mjected small 
amounts of talc suspended In saline into three 
and produced granulomas, but no ad 
and warned against the mdiscnnunate 
of talcum powder m the cperating room. 

ptptitjneit ot Sui'ia* utd GyMcJody ol tbe Un! 

VUjJnii Sduol ^ llafidae, mod tlw Sorpal Senrk* ot 
Jtgtpop HoipHjJ. 

tn Uia Joram on Fnadunentil Sarjcfcol Problons 
niidcil Coecna ol tbe Amtxlcoa CoQcn ot Sor 
C3ctri»ail, Oblo, PccznbcT 


Although scattered confirmatory reports (2 
4, 6 10, ii) appeared m the hterature, httle 
attention was paid to them by clinical sur 
geons and m 1943 a second and quite compre 
hensive article by German (7) emphasized the 
danger of granuloma formation butmmunized 
the tendency to form mtestmal adhesions. In 
40 of 50 unselected patients who were sub- 
jected to a second laparotomy German found 
Intra abdominal granulomas which he proved 
by means of polarized hght to be the result of 
foreign body reacbon to talc. Although there 
was a close parallel between the number of od 
beslons present and the number of granulomas 
the adhesions were attributed entirely to col 
lateral causes. He stated Tn the mechanism 
of the formabon of adhesions it is well known 
that fibnn plays an important part The ma 
bOity of silica perse to induce an ezudabon of 
fibnn would suggest that it is not important in 
the formabon of adhesions. These observa 
bons would pomt to a very effiaent mccha 
nism for disposal oi talc by the peritoneum,” 
German based bis conclusionB on the intra 
peritoneal mjeebon of a o 5 per cent saline 
suspension of talc mto mice and on dry powder 
applicabon In which he used only one test 
rabbit and one control rabbit, with and with 
out trauma. He produced granulomas, but no 
adhesions On liis basis he concluded that 
Talc perse in tbe abdomen in the absence of 
mjury to the pentoneum is quiokly removed 
from the pentoneal cavity, immobilized and 
covered with serosal cells, without the forma 
boD of an exudate and without adhesions. 
Adhesions do not develop without some form 
of trau m a tizafaon of the pentoneum suffiaent 
to produce exudabon of fibnn Even in the 
presence of pentoneal trauma and exudabon 
of fibnn the talc plays a secondary idle, In 
that it is caught up m the fibnn and is incor 
porated m the adhesions. Thus the develop- 
ing granulomas may either odd to the bulk and 
density oi the developing adhesions or may 
689 
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TABLE L— rOWDEBS USED IN STtmT 



rioar ud daMJic 
«uLo« 

rW aM 

^■alrtlra 

JaitdtttJ 

raeg-D biolu ut) bfon 

ICMUm< rrr <T«t 

bead UCllbl 

+ + + 

++ 

roc tmlidUucX 

«TCtJaoi,) 

+ + + 

4++ 

03 Calrtn 

+ + + 

++ 

06 ItCUO ImOrd UutS 

CoaUJii J 

cntlICKUJ 

+ + + 

++ 

J Kiv rani Mxnk 

+ + + 

+ 

04 Ttk 

+ + + 

+ + + 

4 A TuUhM 1 

00 Coni •UJrb dirhuhn 

+ + + + 
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+ + + 

+++ 

Cora Mutk drrWitin | 

+ + 4 

ej Cara Martk drm r* 

oA Cara rtarrk dmrattaa 

+ + + + 
"++++ 1 

i +■ + + + 


cplx lo bm EDih Uct 


impede the resolution of any adhesoni once 
formed In this sense U ma) be said to cootrib* 
ute to the disability produced b> adbeoioos 
resulting from surgical operations. 

It remained for Seelig (tj 13) to re-empha 
size strongl) the danger of talc os an adhesion 
producing agent Although mice arc notorf 
ously readatrant to the production of adhe* 
lions he was able to produce gcncrallxed 
adhcsioas quite imiformlv in a large senes 
(194 mice) m which 3 cubic centimeters of a 5 
per cent saline suspension of tnlc was injected 
IntrapentoneoUy lie tested some 24 dlderent 
powders and selected potassium bitartrate as a 
nonrcactiw substitute Later he employed a 
starch powder »hlch wos said to withstand 
autoclavTng fairl> well This represents the 
first reported use of a starch denratiNT for 
this purpose and our studies constitute an ci 
tension of Seelig s work with certain modifica 
Pons m methods and materials 

In a comprehensi\'o and detailed study 
Uchtroan lIcDonald, Duon and Mann have 
shown that talc is not an lx>crt foreign bodj 
They point out that commeraal talcum is a 
mixture of talc, serpentine dolomite or trem- 
olite Tnlc Itself u a hydrous magnesium sfli 
cate. The material leached out of a tnlc 
CMtal is not the same as the parent substance 
The degree of hydration of this denvative 
substance determines its tonaty For ex 


ample a mole of alpha sibde tcid mij- bal « 
manj as 300 moles of water The dp, A m 
and deavTigc of a talc nartide sod its rafia 
cnerg) affect its so called solnKEty k tfc 
bod> alleration of the and theproewd 
protein m tissue fluids dter the size and dor 
actenstics of the dispersed aggregato. Bj 
means of the now common use of pokcari 
light they conducted an extensive study Jd* 
pathogenesis of talc granulomas aJidsdbcBCEi, 
resulting from dispersed talc partkle3a5 to 10 
microns in sixe 

The greatest bamcr to the abendannod d 
talcum as a glove dusting powder has been tk 
lack of on acceptable replacement for It Mnj 
powders ha\T been studied and the amoai 
csl single defect in those whkh arc phy»- 
logicall} safe has been a tendency to Etat^hr 
or agglutinate m the autoda\x, thus deftstins 
the primarv purpose of the powder nsmdy t* 
lubricate gloves and bands. 

A further bamcr to rcplte t . rr x m t of tib® 
poirtcr has been a general failure fully to ip- 
preoate its donger In most hosptaliw 
geons do not c\*en talc the prccaaboo efrta- 
Ing the powder from tbeu gknts boB 
operating . 

The purpo« ot our study was to i* 

Increasing cvddcccc that talcum powder a • 
dangerous agent in human surgery » 

cvalnate certain proposed rcploremenU f« 


EXPEBDOaCTAL STUDIES 

Piyitcal pmprrttes PreUnu^ 
studies were made on the physical 
of ten powders, with commercial tiK sj 
axilrol 


3?otrol . . ,, ,4. 

^ P°wdc™, (T.bt= I) ^ 


were made available to us bj the 
of Choical Research, Ethicon Suture La^ 

tones Division of Johnson and JohMon, 

Brunswick New Jersey The 

ders have already been tned emt^ . 


vestigators (7 iij oua wye y 

comparaUi-c purposes. 


cuinpaniuNc 

draffiimted lOO loi 107 and io3 
from enm Btnndi winch has been . 
phj-dcal and chcmccnl ^ 

linimtJon in the autodac-t 
ders ditfer oubsUntialiy only in 
ment, except that numbers 107 sn i 
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had a Bpecial chemical treatment to improve 
their luoncatmg value The identity of the 
remaining powders in Table I is self-evident 

The fineness and flow and dustmg qualities 
of the raw powders were arbitrarily classified 
by gross estimation from -f to d — | — I — f- the 
latter representmg the greatest freedom of 
flow and ease of distribution in dusting glora 
and hands. Samples of each were then auto- 
cla\’ed under 15 pounds of pressure for 15 
minutes and retested The remits are shown 
In Table I 

Esarmnation of these results shows that 
powders 100 and loi were about comparable 
to talc and that powders 107 and 108 and tan 
talum onde were supenor with respect to 
physical qualities after autoclaving No ex 
pemnents on tissue tolerance were conducted 
with the group of powders showing mfenor 
physical quahties. Powder 107 was also elimi 
nated beausc smcc No 108 was known to 
represent a further refinement of it detailed 
8tud> became an unnecessary duphcation 
Tissue tolerance studies were therefore con 
ducted on powders 100 loi 103 A (tantalum 
oxide) and 108, with talcum (104) as a controL 

Meihod of Mtng p^rUoneci rocciton Dogs 
were selected as the teat animals because ac 
tual operating room conditions could be closely 
approximated and because the pentoneal re- 
artwns of dogs more nearly approach human 
reactions than do those of mice, rata guinea 
pigs, or rabbits which have been used In studies 
heretofore reported by others. In a further 
effort to duplicate operatmg room conditions, 
dry powder was used In open operation rather 
than by mjection m a sahne suspension 

In every operation the abdomen was opened 
through a standard rectus mdslon Rigid 
aseptic technique was employed throughout, 
except that b^ore beginning the operation 
both operator and assistant washed their 
gloves thoroughly imder running tap water 
In every operahon the small bon^ was run 
from Treitz s ligament to the Ileocecal valve 
a powder was being tested It was dusted 
as evenly as possible over the bowel and both 
“^enteric surfaces as the bowel was nm 
^en the last loop had been handled or treated 
the abdominal wound was dosed m layers 
With mTV , 


TABLE IL 


E>tilv«Wt)t*l wnUfic*. 
Inua operat dk rwea 
utorea 

f lVeI(iitLn|Taiin 

ria teaipuuD Bcamrn 

1 pain 


1 H 

4 pain 

1 5* 

1 K 

Spiln 

1 014 

' H 

6 pain 


1 , 


After an mterval of 3 weeks each dog was 
reopened the same technique bemg used and 
explored for adhesions. When few adhesions 
were found a careful count of them was made 
after the method of Lehman and Boys (13) 
When adhesions were too numerous to count 
they were designated 4 'H — h or +-I — | — f- 
denoting generalized massive adhesions 

Quanitty of tulfxrwder In order to arrive at 
a suitable quantity of powder for test pur 
poses 4 pairs of gloves were drawn from the 
ready supply m the operating rooms of the 
Univ'trsity of Virginia Hospital The outer 
surfaces of these gloves were washed as 
thoroughly as possible under a single washing 
With a fixed quantity of water ^ The water was 
then evaporated and the residual perwder was 
found to weigh o 526; gram This was taken 
os the maximum amount of powder with 
which the pentoneal cavity might be contami 
Dated by an operating team of four persons, if 
only one pair of gloves were worn by each and 
if none of the gloves was punctured. 

Smee the powders to be studied were of dif 
ferent speafic gravities a volumetnc measure 
Was considered better for comparative pur 
poses A set of kitchen teaspoon measures was 
employed and approximate values were ob 
tamed for talc (Table H) 

One-half teaspoonful represents the amount 
of talc from 8 pairs of gloves. On this basis in 
order to make the tests sufficiently ngoroiis 
this amount was selected as the dose to be 
dusted over the pentoneum of dogs Certam 
exceptions to this dosage will be noted under 
results. 

Badmal iludia Although it had already 
been shown that the physical properties of 
powder 108 were not Impaired by autoclavmg 
it seemed desirable to establuh that this 
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nc. I ^nuJl bovd o( (knt (mtoj «Uh uWQca pmdrr 
The boiid tad caocnttry Li Iwv fmxnfd h 

tad Uid ^er ibe cod of bodirt. VfbriMns trv an 
Btf fTKTO ci tad dm ihtt ti« cobra t tasta btitp 
pthn b)u « ap. 

powder (which »tU be thown to ha\T t bleb 
order of tuwe tolerance) could In fact be 
e£rc^«l> iterilired 

Tliroughthccouftes) of Dr hrankMclcne\ t 
laboratory at Presbj-terian Ilo^llal New 
\ork some spore threads were obtained of a 
hifibl> heat resistant strain of Badllus sub- 
tllii. This strain when the test tulie Is com 
pictcl) surrounded by the water will with 
stand boiling for to minutei. 

A sample of powder loS as rccciwl was 
autoclaved for 15 minutes at 15 pounds pres- 
sure. Culture from this sample was stenie 
A second sample was contaminated with 
heat resistant DtdUui subtilis siwrcs and then 
cultur^ without autoclas’ing DacOtus sob- 
tilis was rcadilj cultured from the sample 


TABLE HL— CO*fTaOL STUDIES— NO POWDEH 
AND TALCUM PCmUER 
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Pt 
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FIs 3. uadcr kw rem tiiwtb u •i’ws 

I cl a n B m loop* cd bonL 


A third sample was similirh coatum^ 
and then cultured after autoclaving Cttet 
from this sample was stenie 


RESULTS 

CeninJs [Table III) Noodheswnsrtsalttd 
when no pc^cr was used, ^^’ben 
used dcTLscgmerallied adbesioas wot fonnw- 
E%-cn when the dose of test 
duced to /» teaspoonful orr^bl) 

Ingi from one pair of glom the result 

These dogs were sacrificed and 
the imaU bowel was remosTd o» 
formed one coh^\T corglutlnatcmM 
when draped crvTr the end of ® 
like a cep (FIs .) m 
tinated talc were rraddi K^^rfosco- 

the adhesions (Hg 3 
pic sections tiien through 

showed the talccmbedded under the sdi^ 

against the serosa (Figs. 3 ttyumiterd 
polarised fight the °L. _n^ td 

irns e^•ident (Tigs- 5 and 6) 
superior meacnterlc node* were ^ ^ 

la^ Sections of these were taken to 




tenmne whether or not there had been any 
phagocytoslB of the talc vrtth deposit m the 
regional nodes. Under ordinary light these 
sections showed only the usual inflammatory 
lymphoid hyperplasia Under polanzed light 
^aufltivc study showed only an occasional 
birefnngent particle— an average of one to 
three a section 

Expmmmls {Table IV) Tantalum onde 
produced as extensive adhesionfl as did talc 
Further work on thi^ powder was abandoned. 

The results with powders loo and loi were 
encouraging and in the case of the latter suf 


fiacntly so to suggest testing the effect of an 
Increas^ dosage. Two dogs were treated with 
a fuU teaspoonful of powder loi equivalent to 
washings irom i6 pans of gJovea It is of 
interest that each of these dogs had been used 
m a previous series and the mcreaaed dose 
had been put in when they showed no adhe- 
sions after the first test One dog showed no 
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adhwions at hU third laparotomv and the 
other showed onK fi\T Since powder loS was 
known to repreent a further refinement In 
procc^dnp and since Its ph\*slcal properties 
were luperror the next ma}or serte* was con 
ducted »-Ith this powder Inc\*cr> case when 
the dog was opened after 3 weeks not a trace 
of powder was to be found nor was there a 
sihrIc adhesion present The bowel when re 
mosTd en Noe was as clean and healths as if It 
had ne\Tr been touched (Fir These sink 
InR results indicate the supenontj ol |»owdcr 
loSoserescrj other powder tcsictl and are as 
{^ood as the controls without powder 

CUNICAL r\AUAT10S 
armnRemcnl with the sup^nnlcndcnt of 
a pn\*ale hn^ltal in this als poaxlir icS was 
installed in the opcmtlnR room in pber of 
talcum without ine pnor knowledRt of the 
surReons workinp there The operatlnR room 
stipcrvisor was asked to lake note of ans com 
ment the> mighi spoataneousl) nuke 

^\7th oot} one exception esxrj surgeon com 
meoted fasomblj haNHnR rwliced the im 
pro\‘emcnt in ph>*sical nualil) o\*ct the pow 
derpresiocjl) in use and asked what the new 
powder wus The iihrIc cicrpllon mailc no 
comment at all fasmrablc or unfas*orablc and 
apparcntl> did not notice the chanpc 

In the course of this trial use on!> one un 
favtirablc feature was observed It happens 
that b this partiaibr hospital Rk)\*c powilcr is 
put up in aluminum salt shakers and u«c<l 
throuRhout the course of a da> s o|icratinR 
schedule Frequcntl> these sheers ore not 
emptied in one da> and arc reautoebved and 
usrf apain the next da> It was noted that 
while the ph)‘ilcal properties of the powder re 
mained unimpaired throuRh one or at most 
two aulodavings there was some tcndctic> to 
dump after the third such slcriluatfon After 
the fourth or fifth althoufih the dumps were 
readily shaken out and fine dustlnp powder 
could be obtained from the can man) residual 
lun^ were left 

This single disadviinUge seems trlvnal In 
comparison with the many adviinlaRcs de 
nvTd from the use of this powder and b casll> 
obviated cither bv using iniaUer ibakcr* or b> 
employing the widely used technique of put 


ting up the dusting powder fa fadfrlioi 
packages with each pair of rIovts. 

DISCUSSION 

It has been shown m our control itrfa 
that the atraumatic, aseptic manlpuUlkicifti 
handling of the small bowel docs not prodm 
adhesions In health) dogs. 

UTien dr) talcum poa^bdastedorrr tie 
serosal surfaces massive dense lodnnccnBt 
aide adhesions were produced wherever lit 
talc came m contact with the tLsoes. Thiib- 
dicales that neither trauma nor mlcdioo ut 
rroulfttl In the presence 0/ talc to protiwi 
adne^l ons and the powilcr alone most here be 
held rrs)»onsnjle rhis is In direct coolnut to 
the oiiscrvations reported bv Gcniuju 

I urthermore our stud) of the rtpooil 
Umph noiles indicates that at least after j 
Weeks an) effort on the part of the body to 
remove the poaiJer \b the I)TT»phatlc 5 bs 
been unsuccessful 

Our observations on the test powders be- 
rate that powder loS is compictcl) ihsoiW 
from the iwritoneum without »n\ d«D«- 
Mratisi infiammator) rraclion and that Itpo 
duciw no adhesions whatever 

TTic fate of this powder <loes not offer W 
great pharmacological problem ClX Siocthh 
a enm starch powder it is simplv taken op by 
the penloncum and metabolued like any t 
gestrd starch Its advantage over raw itirch 
and other Ireateil starches ts that its doitm^ 

lubricating and flow qualilicsartaotidvtTSCTr 

affected b\ aulocbving Its superwrit) 0^ 
talcum powder tantalum oxide or 
mineral metallic or nonmcUboGied powder 
Is obvious. 

MacQuIdd) who has Investigated tlw soifr 
llxing projicnsilics of this substance h^ 
human patients and In animals, has fsTW 0 
dcmonitralc under eipenmental wcEtl®*’ 
an) sensitizing or anaph) lactogenic pro^ 
ties. However subcutaneous tissue 
obtained b) MacQuIdd) jl 

some instances at least complete *hsc^ » 
of the powder had not occurr^ at the 
56 days In such cases, relativTly 
parted masses (up to loo mgm ) had been ^ 
bedded and under such drcumstances 
aorpUon might be expected to be iwW 
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difficult MacQuidd/s studies are being con 
tinued and will be reported In detail at a later 
date _ 

CONCLUSIONS 

1 Further evidence is presented that talc 
IS a deletenous substance m living tissue, that 
it produces a violent peritoneal reaction and 
dense adhesions and that its use as glove 
dusting powder is dangerous. 

2 A commercially prepared dusting pow 
der IS shown eipennientally to have 

a. Excellent phj^cal qualities of flow and 
fineness, unaffected by autoclaving 
b Complete absorption by the i>entoneum 
without inflammatory reaction and without 
the formation of adhesions 
c. Compkte stenhty under standard auto- 
claving procedure after known contamination 
with spores of a heat resistant organism. 


3 A brief rlimml trial of this powder has 
been entirely satisfactory 
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EXPERIMENTAL IMPLANTATION OF THE COMMON 
BILE DUCT INTO THE INTESTINE 

FREDERICK M BINKLEY M ROBERT PALMER, M ind 
H J McCORKLE, FjLCS S«d FnmcjKo, CtUfonut 


C UNICAL and experimental surgical 
procedures in which the bile duct 13 
implanted mto the intestinal tract 
have been employed with increasing 
Irequenc> m recent years. It is desirable that 
biliaiy mtestmal enaatomoala be done In such 
a mann er as to prevent leakage of bile into the 
pentoneal cavity m the early postoperative 
penod and to avert the later postc^erative 
comphcation of cholangitis which often is asso- 
ciate with stricture at the site of anastomosis, 
stasis and infection of bile, and probably with 
reflux of mtestmal contents into the bibary 
duct system 

In consideration of these pomts several 
types of expenmentsi implantation of the 
common bile duct into the mtestine of dogs 
were performed m an attempt to develop an 
effioent, simple procedure. 

The e.’tpenments were divided into four 
mam groups 

I Simple implcnioUon Cbolcdochoduo- 
dencstomy was done m 13 dogs, 8 of which 
had a nonnal common bfle duct- In the re- 
mainmg 5 ammala the common bile ducts were 
hgated at a prelimmary operation Two or 3 
we^ later these animals were reoperated 
upon and the dilated common bile ducts were 
implanted into the duodenum 
The technique of implantation of the bile 
duct Into the duodenum is Illustrated m Figure 
1 After the bile duct is ligated and dissected 
free a smgle row of mterrupted cotton 
sutures is placed postcnorly approximating 
the duodenum and the posterior wall of the 
duct at a distance of 3 to 5 innh 
nictcrB from the free end of the duct The 
poitcnor row is tied under direct vision, m 


^ nMd* trf Erocrimcit*! S urt a j r of the PtJw ntt y 
Mt*al EdwPThh wwk wu 
Breoo Fond. 


»■ . ^ "J U>* lowm 00 Fandunaitil SorrioJ PrcJUani 

o wc Um Ofatcil Copjrm of tha Arottkan CcJfeag of Sarmca. 
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order to insure accurate serosa to-serosa ap- 
proximadoD Two incisions are then made in 
the duodenum one just antenor to the suture 
line and with a curved hemostat which is 
passed through the two mosions, the common 
duct is drawn mto the lumen of the doodenum- 
An antenor row of mterrupted fine cotton 
sutures is placed completing the serosa to- 
serosa anastomosis. The bgature is cut from 
the distal end of the duct, leavmg a free end 
from 2 to 4 miUimcters in length extending 
mto the lumen of the duodenum- The second 
masioD IS dosed with i or 2 interrupted cotton 
sutures- 

In none of these animals was there evidence 
of leakage of bile from the anastomosis m the 
early postoperative period The postoperative 
course was not remarkable except for the 
unnaiy findings. In most ammalci daily 
urinalysis revealed the presence of bile dunng 
the early postoperative penod but the unne 
invariably was free of bile by the loth post 
operative day In order to detemame the cause 
of the transient jaundice 3 animab were sacn 
ficed on the 5th postoperative day In 
animals the common bile ducts were found to 
be somewhat dilated Hiere was considerable 
edema at the rite of anastomosis and in the 
surrounding duodenum In all cases bile flowed 
spontaneously mto the duodenum. 

The r emainin g 10 animals were sacrificed 
from 34 to 338 days after the choledocho- 
duodenal anastomosis (Table I) In these 
a nimals the anastomosis was found to be well 


TABLE L—SniPLE HIPI-ANTATION 
Nonul iket EirUttd doct 

Nomber <4 ulnuli S 5 
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Petnllt m asutoioosa 
SatiifacUay 6 ^ 
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betled and appeared to be fuDCtiooing aatia- 
factorily Tbw was no evidence of itenosis. 
The mucosa of the common duct appeared to 
be continuous with the duodenal mucosa and 
the onfice usually lay between mucosal folds. 
Histological sections showed the ductal and 
duoden^ mucosa to be directly cootmuous, 
and several histological sections revealed ek 
vation of the duodenal mucosa about the 
stoma, forming a papilla like structure There 
was a TntntmjJ fibroblastic response and no 
evidence of chrome inflammation {Rg a) 
X ray studies failed to demonstrate regurgita 
tloQ of banum or free air Into the extra 
hepatic blliaiy passages (Fig 3) 

TABLE n.— SIMPLE IMPIANTATION 
INTO BLIND LIMB OP JEJUNUM 


Nomba of iTtbrab 
PoctopaMfn duntioo— 


deyt 

Renlti a 


Sttitfsrfnfy 

TT wri«f«rtn> y 

Uartafltiei> 

tCuM of peTkoohk, 


4 I 

S t 6 67 

3 

1 cbokfichlt. 


S 


FI*. 3 RoenttenofrMJ 'ig* fa- 

Gajtitiatiatin*] »eri« coaiflailJy „ 

RfOTtitatJoa of b*rium or frt* air Into 


There were 3 deaths m this Tn 
were caused by an overdose of aotfiom 
barbital used for anesthesia. One 
with peritonitis on the 15th 
but there was no apparent ksk^ ® ^ 
the anastomosis. The origin of 
this animal probably was containing 
intestinal flora at the time of open^ , 
a Stmfiie imphnlaliffn jX* 

jtptnttm In the second grcn^ of 5 ^ 

cianmon duct was implanted into a 

of jejunum (the Roux arm 
utfliicd) tlK Bune method bd^ , 

Kribedfor the firrt group of 
In doge latnfectoiy fiahm of 1 *^ 

Junal limb was difficult to obtaffi 
tomoscs were unavoidably under . ^ 
tension In 3 of the 5 tu 

satisfactoiy and the findings jjj. 

those described in the first group I ^ 
There were 3 deaths. Owan^^^^ 
3rd postoperative day with diffuse pentaDu*’ 
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ing aatisfactonl) In one tintrrml the duct wall 
WTU thickened and there were numerous ad 
hciioas and an increased amount of scmmng 
about the anastomosis. Hlstologlcai e iamin a 
tion nrvTaled a marked Increase in connecU\*e 
tissue reaction and inflammatory response 
vrhen compared with eunllar sections from Im- 
plantations m groups I and II (Fig 6) Two 
of the 3 animals in which a tantalum tube was 
used died one on the i ath and one on the 30th 


tubtj hid raMincd In ***Vj^S^ 
Tlje third «mmal 

po,tap,«U« 

{oiuid to have pasKd 

motn. thionsh tbo J 

tomosia tras f*tnctiomng^^^^, 


c^■a tho duct ivdl ™ “orow 
lodcnl Kctions 


amount of conn«tive 
mosis with a moderate 

In 3 ammaU the 

Mdcd nt Its junebon rth 

the defect to replead If yjakoJ 

fajaA reinforced with 

moh Ataptehinhieryopenw 


one of numerous h\'er abscesses, and the latter 
died with pneumonia- In both animals the 
anastomoses were well healed and appeared to 
be functioning satisfactorily and the tnnt^^h^Tn 
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coB o e ctlv e dvue retcdon. 

liT flap 0! rectus sheath was dissected free and 
folded back over a square of tantalum mesh 
placed upon the anterior surface of the rectus 
abdominis sheath and sutured into position 
(Hg 7) In this manner the sheet of tantalum 
mesh was covered on its anterior surface 
the flap of fascia and on its posterior surface 
bj the anterior wall of the rectus aheatln Two 
to 3 weeks later this double thickness of 
fasaa, reinforced with tantalum raesh was 
Closed and fashioned into a tube, which was 
then anastomosed at one end to a dilated 
common duct, and at the other end to the 
duodenum The anastomosis was performed 
about a rubber catheter which was left ci 
tending into the duodenum and portions of 
omentum were broucht about the anastomosis 
(Fig 8) 

These 3 animals were sacrificed at intervals 
from 119 to 251 days postoperatively 
(Table R’} At necropsy the anastomoses 
found to be surrounded by abundant 



vascular adhesions. In all 3 animals the anas- 
tomoses were patent and appeared to be 
{unctlonmg however the cxtranepaticbihaiy 
^tem was distinctly dilated The rubber 
catheters were noted to have passed Into the 
gastromtestmal tract The tantalum mesh 
tube protruded into the lumen of the intestine 
for a distance of 2 to 3 mflluneters and was 
almost entirel> covered with duodenal mucosa. 
The tubes on being opened were found to be 
almost completely lined with mucosa, how 
ever, there were spotty areas through which 
the tantalum mesh was viable. A relatively 
thick fibrous wall surrounded the tube which 

TABLE IV —ANASTOMOSIS OSINO 
aEINTOaCED FASCIAL TITBE 
Nombet of anlcQiJls j 

Po«tof}ermtiv« dmtiaQ — day* 

Rcsdtt 0^ anUtotsocb 

S^UsUctory j 

Uimtisfactory o 

llortalitlci o 
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Tit K Ai^txoo^ otfflito* rdnlorad Ujdal tube. Ead-to-«nd 
Fud*] tube in«- 

tnfTvwf< to doodemna trrts robber cttaeter 


apparently waa not constricted due to the 
presence ^ the tantalum meih. 


SUUUAKY 

1 A Bunple type of biliary Intestinal anas- 
tomosis hwB been done in 18 expenmcntal 


tomosis hwB been done in 18 expenmcntal 

animnU. It may bo done rMidly ana has given 

good functional resalta witn mmimam infl am- 


I IIIH .Liiiiini iCMliUa TllUli I - 

matory reaction at the aite of anastotnosla. 

2 Anastomoses employing a rubber or 
metal tube have been done In 5 ejqierimental 
anlmwU and thcsc anastomoses invariably 
have exhibited evidence of considerable in 
flammatary reaction scarring and stenosis. 

3 An experimental method for the replace- 
ment of a defect m the common duct of 


.uinMlj by a gmft of fuaa mnformf by 
tantalum we mesh is described 
4. It appears desirable to ^ 
possible type of anastomosis 
^ I) In situations uhere a 
of the common duct remains to pennit 
implantation of it into the « 

the Roux arm ptmoplc may not 
an instances, and might be ^ 

tioni in which the presence or possbflity « 
cholangitis is a factor frt 

5 Tic nie of metal or nibbCT 
n«^c.l copport In 
Mutomosi! chouW be 
caiBC of their tendency to prodneem^^ 

scar tissue reactKm with stenosis. Hoarv 



CARROLL SURGERY OF SOFT TISSUE 

IS acknowledged that there are nmn> mtua 
Uons where such support is cssentiaL In such 
mstances temporary support with a very soft 
robber tube appears pr^cmble to more per 
mancnt support with rigid metal tubes 
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PRINCIPLES INVOLVED IN SURGICAL THERAPY OF 
“ENCAPSULATED FIBROSARCOMA OF SOFT TISSUES 

WALTER W CARROm M D,, Oucago Ihmou 


I T IS an established fact that success m the 
treatment of any malignant disease de 
pends to a great extent upon a knowledge 
of Its ongin and course. This means that 
the mstitutioa of adequate surgical measures 
based on this knowledge is just as important as 
the early recognition of the presence of the ma 
lignancy Even though it 13 the pathologist s 
responaabOity in the average instance to make 
the actual diagnosis of mahgnancy when the 
surgeon is m doubt, it is the surgeon who has 
undertaken the responsibility to effect a cure. 
Having undertaken this responsibility it seems 
logical that he should be expected to possess as 
complete a knowledge as is practical concern 
ing the pathological entity at hand When this 
pathological entity happens to be a sharply 
delimited tumor found anaing from the 
tissues of the body that is, from the subcuta 
neoufl tiasue, musde or intermuscular fasaal 
planes, the gross appearance of this tumor 
may lead to the impression of a relatively be 
mgn process before the pathologist has an 
opportunity to declare himself It is not too 
unusual that the same impression may be 
common to both individuals even after using 
the time saving device of frozen section tech 
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mque for histological study with the result 
that both are temporarily lulled into a false 
sense of security Under such aroimstances 
the deffnibvt surgical extirpation results in a 
simple enucleation of an apparently encapsu 
lated tumor from its bed or areolar tissue Ihe 
postoperative clinical impresaon m such in 
stances agrees with the preoperaUve diagnosis 
of perhaps a fibroma until the permanent sec 
Hons ere examined by the pathologist If the 
final diagnosis happens to 1 » ‘fibrosarcoma of 
low grade malignancy, the surgeon is faced 
with the problem of considering the original 
surgery as bem^ adequate or of choosmg a 
waiting game. Since tumors spread in the hu 
man body only by actual dissemination of via 
blc ceils or arc manifest m more than one part 
of an area through a mulhcentnc ongin the 
correct decision m this Instance will be de 
pendent upon an accurate and full knowledge 
of the disease process. 

PATHOLOGY 

The histological stuches of the last few dec 
sdcs have made considerable progress m dis - 
tingui sh i n g among the various tumors once 
collectively known as fibrosarcoma. In the 
coarse of this differentiation an expected 
amount of controvert has taken place among 
tholc^ists, out of which has arisen a fuller 
owledge of the growth cdianK^tcnstics of 
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Fit* 1 . Tbrn cxuDpW o( fifaracucooEi e*cb of mhkb is rtIhUi ttn tam t of tvaor a, c ri h3 w tjie; 
prcKatitvtT1d<6oed£breuteip«ikdr<rdUtb««vtatIoo h, Uvoat tjrpe c, bbrasTisoatsis tjix. 

these neoplasms. ^lao) forms of sptnd]e<eU Unf'bAusen t div**>v* with its cgnifiont lad- 
sarcoma now prove on doser ln\T*tlgatioo to dcnce of mahmant dej;encnt»a. Soch a 
belong to groups of tumors arising from nerve aiudj rcN'tals that the solitary neurofibroma, 
structures, muwe fat or sj-tiomoI tissue. In the neurinoma and the ncurogaucsarcofflaal 
other words, it now appears that practicnll) ame from the ctUa of the sheath of Schwa, 
ad of the sarcomas of the soft parts arc de- that Is, from the connective tissue cm-eriagsd 
ri\’cd from spedaliied tissue ceils and not from penpbcral and central ncr\*es. 
the supporting fibroblasts. The fascial sor I>c*pltc this microscopic difiercntlatioQ iD 
comas of Mrchow’ thus remain as one of the ofthcmalignanttmnorsbercmentiooedtiiaDi- 
few pure forms of fibroblastic sarcoma CMm festiufSdcntl^ limflar gross charactenstn^ 
though modified bj lipomatous or m>'ioma warrant sa>’lng that with few esceptions they 

tous degeneration whereas an acellent exam present the same common problem to the w 
pie of tWf recent donfication is rqjrescnicd bj geon. Since the> present this commoop^ 
the fyiio\’ial sarcoma group The synovial tis- Jem we feel Justified in discussing them 
sues are generally agreed to haN-e arisen from the common beading of encapsulated fibio- 
mesoden^ tissue but they normally arc sarcoma of the soft tissues, 
composed of an endothelial layer and on outer hfost fibrosarcomas arising from soft tiswa 
fibrous layer The tumors orislDg from this (except those of rctropcntoncal and intrspcn- 
tiHue thus fall into two micros co pic tj'pes. tonemongin) usually stem from subcuUncou* 
The first arc those arising from the inner layer or intcrmusinilar ftsaal tissues tnd 
and are more cpithcloid m character while the though somewhat low in general 
second arc those anting from the outer layer thar gross appearance of apparent encapj>^ 
and arc usually indistinguishable from the tion Is known to surgeons (Fig 
common fibrosarcoma. On the other band, all uncommon to find them densely adh°^t 
gradations of spedaliied fibroblastic tumor tendinous a^neuroses, this freouen^ 
formation now considered os of neural ongln ing to be the apparent point of ongu^ 
may be obtained by a complete study of the ha\*e noticed that these tumors 
pathological posnbmtles found in von Red compass an occasionai nerve trunk of mooa 
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ate sue along with the accompanying blood 
>TS5el, but whether this could be considered as 
a demonstration of nerve ongin is difficult to 
state without histological study The fibro- 
sarcoma and the synovioma have in our eipe 
ncnce been single tumors sharply outlined 
from the surrounding tissues, growing expan 
sivcl> and conforming m outline to the area in 
which thty he The neurosarcoma on the 
other hand may be of unicentnc or mulbcen 
tnc ongin presenting the same encapsulated 
or circumscribed appearance When multiple 
the localized nodules ansmg from different 
parts of the same nerve may fuse with one 
another so that adjacent nerves running m fas- 
cia or musde may become mcorporated m the 
tumor process m such a manner as to give nse 
to a false impression of infiltration When 
nerves are involved primarily or secondarily 
there is remarkable preservation of function 

There is no one charactcnstic gross appear 
ance of these tumors as regards color con 
sirtency or size smee these qualities depend en 
tirely on the relative cell alar or fibrous content 
as widl as on the presence of mtemal hemor 
rhage, necrosis or myxomatous change which 
m turn may be dependent ran the primary 
rate of growth of the tumor Ulceratioa is usu- 
ally a very late finding unless the tumor 
growth Is of such unusual rapidity that it out 
strips its own blood supply 

RECUXaENCM 

It has often been stated by way of definition 
that fibrosarcoma is a tumor arising from con 
nective tissue characterized by a tendency to 
recur after exosiom Taylor and Nathanson 
recently reviewed 246 cases covering a penod 
of 25 years. Of this group 62 per cent repre- 
sented recurrences when first requesting their 
treatment and of the remaining 97 primary 
cases local control of the disease was effected 
in onlj half the patients. One feels that recur 
rence or persistence of the disease has become 
w accepted fact when discussing this type of 
tumor It is this tendency toward local recur 
Traces that has limited surgical effectiveness m 
the therapy of the disease Were this con 
trolled then an increasing number of patients 
^uld be salvaged before the well known 
blood borne fatal metastasis takes place 



Flff. t FlbrtiiiiTxottrcoinanrtseQttQgawdldefinedcmp- 
•ole iritb &ttmclurteat to neaiby matde doe to tumor cu 
penneatioQ rtwUhig In partial destnctlaD of the capsule. 


Study has shown that m general there arc 
four different microscopic mechamsms, any 
one two three or four 01 which may be mstru 
mental in the production of the recurrence. 
The first and probably most common, mecha 
mam is that of extension of the tumor through 
Its capsule with quite minor involvement of a 
nearl^ structure. This Is far more obvious to 
the microscopist than to the surgeon A 1 
though this may be overlooked in the gross 
speeffiaen it may be noted on careful eramma 
bon as a pomt of minor adherence to nearby 
musde or it may occur at the apparent point 
of tumor ongm (Fi^ 2) In general these 
tumors grow in the direcbon of least pressure 
but deroite this advantage to the host, the 
point of ongin or any other point of attach- 
ment may present areas in which the tumor 
has penetrated the capsule, even dissolving it 
at tiimes to mvade the surrounding bssue with 
the capsule appeanng grossly Intact (Fig 3) 
A pseudocapsulc may even form to confuse 
the gross picture there bemg a layer of fibrous 
tissue thrown up in front of the odvanang tu 
mor Such permeaUon of tumor cells produces 
a focus which ifleftinniu will be a mdus for 
locnl recurrence. 

The second mechanism pertains to the fac 
tor of lymphatic spread This is a neglected 
subject be<mu3e lymph node involvement typi 
cally occurs late In the course of the disease, 
although In 1926 Hertzler reported a patent 
with early involvemenL It h^ been noted as 
high as 8 per cent In a senes of 256 
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Fig i. K, left, rcxKtntiae at Bbrotucotca tltraoifi lu pofet n-ho t IJm buBor hKl its nigio frtra tW An* 
own emptok. b, Tin ipract at ccQi tt tbo tppwcDt pcamn^M. 


Long duratioD Urge sUe of the primary tu 
mor local recurrence after eiasioQ and ulcera 
tion are prominent dndingi in proten in 
stances of lymphatic metastuia There la no 
doubt but that the tumor is slow to reach the 
Urger lymphatic regional coUectlng depota, 
but the fact that sudi does occur must make 
one mliie that in\’olvrinent of lymphatic 
channdi in the areoUr tissxte about the tumor 
at the time of excision is a potential hazard for 
recurrence Under such arcumitances local as 
well as distant spread of the tumor becomes 
more likely dunng the surgical procedure once 
many new tissue ^ces are laid open to the 
tumor cells. 

The third mechanism concerns the concept 
of muldcentnc origin of some of the turaora. 
This follows from the onginal observations 
made by Geschickter (3 ^ and b> Stewart 
and Copland Working with neurogenic sar 
coma they have noted the fremient de\TloT>* 
ment of a tumor after surgery higher up in the 
nerve trunk Gescblckter concluded that this 
represented an extension from the ongliuU 
tumor along the perineural lymphatic spacet. 
In the same manner he implicated the peri 
vascular lymphatics of lai^ vcmcIs which 
were connect^ with the main tumor mass. On 


the other hand Stewart and Copdind hrt 
oinsdered such a netclasrn to be sa lode 
pendent new growth arising In the coo d a n Bed 
segment of the same nerve, thussUributing* 
certain tendency toward rriahgnant dcge«« 
tion to the ncr>T itructum. In studying tk 
malignant changes in 466 pabcnti with vm 
Recklinghausen^ dis ea se, Hosoi has ikd 
light on the problem by stating 
Id risanif malljiiaot tranifonnitloo Uia 
[n about 13 per cut of all cua of too Reckfim- 
bauen ■ doea»« When thb btppeoa, the tini« 
fTDwi rapidly and tends to recur locally ct« 
repeated operathre meamm In tome a»«i iw 
nserc erfirpttloa 0/ a maliznint tumor or cren^ 
benign oDe appear! toitimuUtcanotberncorodtr^ 
distantly located to undergo larcomatwa tnnsi 
matlon.” 

The accompanying photomicrographs 
an excellent example of muldccntiK 
malignant neurinoma arising within the 
muscular fasdal planes of the erector 
musde group (Fig 4 ) The 
Uficatlon belt bes between a IraphtUc ^ 
static nodule lying In the soft 
■unrounding the primary encapsulatrt tc™ 
and a second primary neoplasm 
nearby branch of the same 
arose the original neurinoma. Close 
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scopic study makes the latter opinion the 
more tenable- 

The fourth mechamsm concerns the nov? 
well substantiated phenomenon of autoinocu- 
laUon or implantation at the time of surgery 
due to spill^ of tumor cells into the wound 
The eipenence of Harrell and Volk Is ated to 
this regard These men reported an acadcntal 
aatogenous transplantation of an ulcerated 
fibriKarcoma of the heel to the left thigh 
during the application of a pedicle akin graft 
This was explained as due either to direct er 
tenaon of the tumor through the graft or by 
acadental contamination of the moLSion at the 
donor ate with tumor cells. The cxpenencc of 
Greene m successfully transplanting human 
fibrosarcoma to the antenor chamb« of the 
eyes of gumea pigs and carrying it by serial 
transfer through 14 generations odds further 
weight to this concept- 

■nLEATMENT 

Before conadenng the application of these 
observations as they might be related to ther 
apy it Is of interest first to note the report of 
Meycrding Broders and Hargrave covering a 
» year span m which they recorded a 3 year 
sumvtl rate of 21 per cent m 132 patients 
afflicted with fibrosarcoma. Smee it is now 
Bwiertlly agreed that radiation therapy Is of 
httle value (i 12) the obvious conclusion to 
be drawn from such a pessimisUc report as 
well as our own experience is that the pnmaiy 
surgical attack on these tumors appears to Us 



inadequate m many instances- For these tu 
mors located in the eitremibes one might 
eaaly conclude that the percentage of cur^ 
could be increased by routine amputation but 
closer examination of a large senes of cases re 
veals that this would result m an unnecessar 
Uy large number of amputees without mate- 
rially lowering the death rate. Thus Meyer 
ding and his co-workers reported that of 28 
cur^ patients m their senes only 6 had ampu 
tations performed There is no doubt but that 
amputation is absolutely mandatory when 
complete cxasion is impossible, when deep 
nerves or vascular tnmLs^pcar to be m 
volved or when recurrence haa taken place for 
the first or second time- Even m this last 
mentioned group where recurrence has taken 
place, Meyerding reporta but five cures in 34 
instances where amputation was performed in 
the absence of demonstrable metastases. We 
reaUxe that proper evaluation of available sta 
tistics on amputation for these tumors is diffi 
cult because of the previous inaccurate histo- 
logical diflercntiation and also since this ma 
neuver usually has been reserved for the ad 
\'anced cases, but nevertheless the procedure 
does not seem to fit all the requirements for 
thepabent requesting primary care. 

Tnc answer to this low rate of cure seems to 
he in the performance of a more complete 
local excision at the time of the first surgery 
In a negabve way this means that the tumor 
should not merdy be shelled out of its con 
necbvc tissue bed In a positive way this 
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metns th&t the tmnor ftiid Its areolsr tusue 
bed plus any attached muscle, nerve, or blood 
vessel should be cxased en tmme Blunt dis- 
section here is not the answer In revicwinff 
the operative reports concerning the removu 
of some of these tumors, we have noted that 
the tumor frequently was shelled from its bed 
down to an apparent pomt of on^ or at least 
to a pomt of attachment from wmdi it was cut 
free with a scalpel Because of the lymph 
drainage within a muscle, It is felt that partial 
eidsion of muscle may bo inadequate ^en a 
muscle bcDy appears to be mvaded In such 
Instances our experience would lead us to sag 
gest that complete extirpation of the muscle or 
group of muscles is far aupenor to a recurrence 
Section of nerve trunks and ligation of vascu 
lar highways should best be tierformed as far 
as pnaslble from the tumor U Involvement of 
thw Btructores presents Insufficient mdlca 
tion for amputation then the least we can ad 
vise u wide ezdsioD and restoraticm of nerve 
coDtinul^ with fresh autogenous or homo* 
raoQs g^ts. The logic of such a proceduie 
^ been clearly demoostimted (s) With the 
more prevalent ability m sldn noting there 
seems to be no excuse for allowing any possl 
bihty of recurrence by cutting too close to the 
tumor when excising overiymg skm 


APPLICATIOX or BtTEOICAL ECCmiON 


From the practical standpoint these gener 
ahtics, if accepted, must be reduced to terms 
of procedure for the individual patient. In 
other words some consideration must be made 
concenung the mdsion to be used as well as 
the part to be played by the pathology If 
needed in estabUsfaing the diagnoais. llieM 
steps must be carried out with sufficient ease 
and safety to allow for the most efficient surgl 
cal extirpation piossfble Our feelmg at rhta 
tune IS that most tumors found m the areas 
mentioned eventually are proved to be mahg 
nant following mlcroacoplc study Very few 
instances of purely benign tumors can bo 
found among such a group except for the 
fibromas with thear charactcnsticalfy long his- 
tory and small size and the lipoma whi^ is 
quite easily identified Wilson foimd that 90 
per cent of in specimen a of fibrosarcoma 
measured over 5 centimeters in greatest diam- 


eter while the tame percentage of arrai 
measured under 3 centimeten. SochinW 
tion may be helpful but not iml/n cccritied 
with duration and rate of growth Certimly 
any small subcutaneous nodule wHchlni pc 
Slated for years and which suddenly begiw Co 
grow rather rapidly will be suspected of msEj- 
nant change before it reaches the cntial ta 
ofj centimeters. 

U the diagnosis is obvious a more vigeroB 
attack can 1 m planned at the eaillest phue ai 
the surgical IntervcnfaorL There is 00 doubt 
but that the dement of surglcsl jodgnest k 
prominent In such a matter and for the nle d 
clarity it Is logical to liken this problem to tkl 
of breast carcinoma. In many insUBces tk 
experienced surgeon can with the fulleit Jeiti- 
fication proceed with his radical mastrriaB; 
without the aid of a froitii section becnae to 
him the pwiUiologlcal diagnosis U qmte eridoi 
while in other instances he will r^ upoc tbe 
microscope foDowing a kxal aakoti bden 
TOlng on with the more radical procedure, tfa- 
fortunately the pathologist finds himself » 
disadvantage with the froten s ecti oe tah 
nique when attempting to diagnos® some ® 
these tumors without Ue use of special 
TTieoreticalJy this very practical proceoart 

loses some of Its utility but this does not mess 

that it should be omitted from our aitiiiin» 
taxium when we are m doubt, for it can esti> 
Hah in a general way the degree of mili ga ai^ 
\hmt an individual tumor may possesa Bj 
this we mean that a mad dog" tipcofti^ 
can be diSerendtUed irtfm a aJet p m g d^ 
type irrcrocctive of the cdlular 01^ 
remtive proportion of cells to fibriflar InW 
cellular substance is probably tbe bert 
crltenon for estimating the degree of nianr 
nancy in these tumors. 


smoiAxT 

The Mgh morUhty r»te to P"*!'”** 

With fibrosarcoma presents a severe cniu^ 
to the sur ge on . Some of these patien 
aHy never will be cared but nia^ 
vaged by preventing fatal blood^rne 
stasis. Thii form of metastsBJ^T^^^ 


related to the inadcnce of loc-- — - - 

more than to the incidence of the diiase. 

local extirpation of tbe disease tbus 
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of paramount importance. Since the tumor 
frequently occurs m the extremities the quea- 
bon of amputation also must be considered 
among the methods of obtaining local control 
of the disease. At the present time we fe^ re 
luctant to advise amputation when a satisfac 
tory local eiaaion can be first achieved but on 
the other hand if a careful evaluation of the 
spiced of growth the site location and histo- 
l^cal nature of the tumor would warrant it 
amputation should be earned out as the pro- 
cedure of choice. If the tumor presents as a 
recurrence, it is highly likely that a high am 
putation should immediately be advised un 
ka a more adequately wide cxoaion could 
itni be performed In such instances, the site 
of the resultmg defect should not be a barrier 
for adequate examon as long as prop>er skin 
replacement can be achieved. It is not pxissible 
to outhne typilcal procedures to be followed for 
each instance but we are impressed with the 


fact that the successful outcome m most in 
stances will be determined by the procedure 
used at the time of the first surgical mter 
venbon 
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PANCREATIC REFLUX DELIBERATELY PRODUCED 

HENHY DOUBILET FJi.C3 New York, New York 


T he importance of biUa^-pancrcaUc 
reflux as an etiolc^cal i^or in the 
production of acute pancreatitis or 
acute cholecyibtia been amply 
demonstrated m recent years (i 3 5 7 8 gj 
In the past, pancreatic reflux was demon 
strated in about 25 per cent of patients in 
whom a tube was placid m the biliary tract at 
operation (2* 6 ) The diagnosis was based on 
two methods (i) the finding of pancreatic 
eniymes (notably amylase) m high conccntra 
tion m the bile recovued from the tube drain 
age and ( 3 ) the visualization of the pancreatic 
duct when lodued oil was mRcted Into the 
tube draining the bUiary tract 
TbLcee observations £rc<iuently depended on 
a fortuitous conjunction of events. As a rule 
pancreatic eniymes could be found m the bth 

Fnaa th Dcr^rtaal ai Sutvwt H«w York Omlrtnlty Col* 
Uadkioe. 

rroestad hi (bo (am wk 1 S(ii |t ■! ProttlOB^ 

betel (far Qaial CoofTcw tb« Ancrtcaa CaCqtt el Scrrfnea, 
Or^riud. OfalOi Brcaaber d-oo, ^6. 


ary drainage only occasional^' usuilfy tte 
meals ( 3 ) but sometimes only in simpb tk- 
tained late at night (Table ^ Smibriy tk 
pancreatic duct (xruld be visaalired dmiq tk 
performance of a cholangiogmn only 
such accidental periods wnm the panaeuni 
not secreting and when in adtEtkm tie 


TABLK I — AUYIASI CONCENTllTICiH (xQ 
P£2 100 C.C. OLVeOSS) IN T TUBS PUU 
AGE BILE OBTAINED AT 3 El- nrmTlU 
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doubilet pancreatic reflux deliberately produced 



I 

II 


t 

1 

! 
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_4r. - . jt*,*i* SiC 


Flc 3 K y moc t phlc timflng cA the recUUace of the muium iphlncter of OddL 
FoUotridg the aamioUtimtton of inorphine, /t gnlo, the zxmiiA] reaUtaoce of the 


spUocter (ira mm of w&ter) rlaet to joo miUlmctm utd Kradu^Uy nb«des to >oo 
mOOmeten (a ooe boor 


mOOmeten to ooe boor 

ter of Oddi was suffiaently spastic to permit 
the reflux of iodized oiL 
An effort, therefore was made to determine 
the optimum conditions under which reflux of 
panCTca tic juice could be routinely obtained and 
the pancreatic duct could be visualiied most 
frequently dunng cholangiographic studies 
When the reaiSance of the sphincter of Oddi 
U normal (about 150 mm of water) iodized oD 
passes through the common bile duct Into the 
duodenum without filling the fine bOe ducts 
(Fig 1) Two min utes after the subcutaneous 
injection of 1/6 gram of morphine (Fig 2), the 
whole biliary tract ran be visualized Kymo- 
griphic tracings (Fig 3) reveal these pressure 
changes dearly (4) One can note however 
that the resistance of the sphincter which rises 


to 300 mm of water comes down to 200 mm 
at the end of an hour The mtraduodenal m 
jection of hydrochlonc aad causes a temporary 
spasm of the sphincter lasting 10 minutes (Fig 
4) When the sphincter Is moderately spastic 
(Fig 5) m cases m which the bile and pan 
creatic ducts join above the sphmeter, the 
iodized oil runs up the mam pancreatic duct 
and out through the accessory pancreatic duct 
(Santorini) when this duct is present In the 



FTg 5 VIfu*lixitlon of the mam (Wlraonj) ■nH lecct 
n, , ^ ^ •«y (Santorinf) ponenabe docta Tbc Ictdlxed oil ptMc* 

ti .1!^ tatitdoodeal lsiit»ll»tlon of toth nornol down the conunoc bCe dnet, metl* w ith rwiiUoce frotn ty 

c«aei Immaflite ipum of the iphioctet i ^ o cter of OddJ. tnd puKt op the nvitn pencreatlc duct 

rhe rewUnce me* from alwQt 150 to ajo mlUI of Wlreon* tud then thioosb the acce»ocy duct of Santo- 

rini Into the duodenum. 


•oloctcr of Oddi, tnd pewet up the pancreatic duct 
Wlreona and then thxoosfa the acccMory duct of Sauto- 
oi Into the doodenum. 
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Flp. 6 u)d 7 Infection of (odfeed oO ihcwt amidenbfe (pum of tb« tptfnctrr of 
Oddi (I!( 6, i^O msct tike ItqMtic docu nn octEncd to a cmfdaaiife extent befon 
tba ou paMa Into the daodfeirom. At the tusio a portfen of the paaoeatfe dact 
(arrav) b GQed. The tuactjoe of the tommoc and penaeetlc dacu at the a nwin a 
at Vata b efeariy vinaSaed. FoZkrwtof the adoshimTatioa of ntcrphbe (>1f. 7 ) ^ 
whole Ufiao' tract b oatfijaed. The iomoMd tmddtT-of (he doodata} waSaianaaft 
of fflorpMue actloo cmei axopnaboo of the Intiamm portka of both the a gm o n 
and paaenatle ducti. The ampoltaij Janedott ef thcM ducta an, hoamr (till dsdf 
oqthjied (arrow) 


following otae (Fig 6) one can deariy sec the 
fubraucosal Jnnction of the two ducts. Two 
minutes after the injection of morphine (Fig 
7) the whole bDlary tract is outlined due to 
spasm not only of the sphincter but of the 
duodenal wall through wWch both ducts pass. 


WTicn the bDe and pancretUc ducts art oe- 
nccted by a fully uooWructcd 
fn the foEowing unusual case (ITg*. S t) 
which Dr Ralph Colp of Ihc Mt SmI Ha- 
pltaJ kindly allowed roc to itud) pissisc ® 
pancreatic juice mto the biliarj dramsgc « 



Flj*. J aad 9. lajectfeo of kxQzed oD rerewb a hu f tl / JH a tfrf rV J fd i y hp * 
maitodlT iJHat^ tortoom p a rwr eattc doct fFl*. 8) The narrow iobaiacEi& 

d the two do^b daily teen (juTow). AnoihoYlCT (r^ 9) octlnee the whole «btto 

paTw.Ty^rii7 doct ai far n t^n. 
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He. 10. Stmoltioems adlectioQ of T tabe bOe dr«la*gD 
(S tnDCt 00 left) tod duodeoil dnioam (5 tobet oq tight) 
laQcnrlng the iojeetkm of ftecretia hi tbe cote lHuttrat^ la 
FmireiBeQdo The hnt tobe conteiu drthMCc of the to 
zdWe cDtitn/ pcciod, tod the foUowfog cotnecutire tobo 
dnlntgc of iO| to, 40, and 60 minntea liter tecretla ftlmo- 
Urtoo. Note ute varladooi In the density especially of the 
T tube dninage, doe to apurta of ahDOSt water pan- 
crcatic ^dee ml ring with the bfle 


of quite frequent occurrence When secretm 
WM administered intravenously to produce 
panoeatic reflux under controlled ba^l con 
ditioas, it was found (Hg 10) that about 
half the pancreatic juice passed into the 
duodenum while the other half passed up the 
cxtmmon bile duct Gushes of almost water 
clear bile (containing pancreatic juice) would 



credo io the cue Qlastrated in iinrea S, 9, and 10. The 
vanatkma in the amylaae cootent of the two drainage fiuidi 
appear to be r^ted to the changes in the vohuoe of te 
aedao. 

alternate with darker bile coming unmiied 
from the liver Similarly the duodenal dram 
age contamed occasional traces of bile but fre- 
quently was water dear The composite result 
depended on the resistance of the sphmeter 
and the volume of secrebon at various mter 
vals 

When this drainage material was exammed 
for amylase (Fig ii) it was seen that the con 
ccntration of amyla« was approximately equal 
in the biliary and the duodenal dramage the 



FIa Ii end lo^ectloD of iodlxed oO in thU cue b which unyiue wu itcdt 

cred In the T tabe drilnage, rereeled a moderately tpaadc iphbcter and a 

commoo bCe duct (Fig 11, left) The paooeatfe (arrow) wu Timaflied follow 
Ing the bjecdon of morphine, oedy after two prcrloo* ftllarti (Fig. rj) 
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r*acfeati rdnx. la tHi cue (Teble I tod Ha uxt 
3) the b)ectKio ot lecretlo wu folioved bj toe •ppoir 
toce of imjdu* Iji low coocentimDOP in the ud to caij)~ 
te nmplci oolj MocphiDe ttocped tU reflm due to 
■pum ol KiluscteT of Oddi tad dootWrttI w&IL BydiDcUodc 
ocdd btnmtoderaOy pt o du c ed qmiazi atdjr of toe tpWnctg 
and rccalted b t rnjiTi.mnjii refln of pUKrentic Juiet 

small difierences being due to Nmabk admix 
tures of bile 

Howe\Tr in most case* of pancreatic re- 
flux, am>Ufle wu found m the biliary dnun 
age quite infrequently and the pancreatic duct 
waa viSQallied only after producing qiaam of 
the sphincter of Oddi by rccans of morphme. 


Fl* 5. The raltlrre csocratntkoi erf tajk* hb 
r tujM onben ud in the drxideMl 


■f PT, erf iLe i^uficUT orf Oddi prodaetd by jtmArrfrwi 

tdmbdstiitioo of hy drochkrfc odd (kc Fa mL Otk- 
dicatet that iJMut 00c third orf tht fauoy (kdotci 
cd erf paoarabc fulce. 

In the foUowingcaae (Figs. J3andi3)thcpsfr 
oeatic duct wia vtsoaiiied by Injecti® » 
jodixed oil only after the thud attempt, ud 
amylaK ww found in the bQe after m 
plea of bOe were analyxed. 

Accordingly the patient was ghtn ifl^ 
venously a standard dose (So diriiral unitj) 0 


hnd received wibcnUnetMi b}ectloo orf /# fmb raoephioe hour pjerfcilj 
eodTJeto filEn* orf pnnmwtlc durt (niTOw) Sillihtrotmti«iorfthep*tknt(Fi* 7 
cleeriy rrveiJ* the enitcenknl reUtfamUp td th« tv dacti ana thdr Juncttai auw 
tha orf OdcS 
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secretin and the biliar> drainage collected at 
10 20 40, and 60 minute intervals (Fig 14) 
Amylase was recovered only m the 10 and 20 
minute samples ^Vhen morphmc was given 
just before the mjeebon of secretin no amy 
lase was recovered due to the fact that the 
spasm produced by the morphine mvolved 
not only the sphincter of Oddi but also the 
duodenal wall, shutting off an> reflux In a 
third procedure a duodenal tube was passed 
and following the mjection of sccretm mtra 
>*enously 20 cubic centimeters of onc-tenth 
normal hydrochloric aad was Introduced In 
traduodenally c\'ery 10 minutes This pro- 
duced spasm of the sphmeter but not of the 
duodend wall and as can be seen a large 
amount of pancreatic juice (os represented by 
amylase) was reco\’er^ in the biliary dram 
age The concentration of amylase recovered 
m the bfle as compared to the concentration 
m the duodenal contents (Fig 15) showed 
that one third of the biliary drainage con 
Ested of pancreatic juice There can be no 
question that such procedures which control 
both the flow of pancreatic juice and the resis- 
tance of the sphincter of Oddi will result m the 
discovery of the marmum madence of pan 
crcatic reflux- 

Similar pnnaples were applied m the visua 
lixation of the pancreatic duct by iodized oiL 
Smee two main factors food and hydrochlonc 
aad, stimulate the secretion of pancreatic 
juice, the patient was fasted and a Levine tube 
was passed 2 hours prior to x ray examination 


for continuous suction of the stomach con 
tents. To control the resistance of the sphmc 
ter of Oddi, morphme, ]/(, grain, was given one 
hour pnor to the cholangiographic study As 
the kyraographic tracmg m Hgure 3 demon 
strates i hour after morphine injection the re- 
sistance of the sphmeter fallsalmost mvanably 
to about 200 miUimctcrs of water By this 
time the spastic effect of morphme on the 
duodenum has worn off When iodized oil was 
injected mto the common bile duct under 
such conditions the whole pancreatic duct 
was visualized (Figs- 16 and 17) 


CONCLUSION 

Therefore it can be seen that control of 
pancreatic secretion and control of the resis- 
tance of the sphincter of Oddi by various 
means can be utilized to diagnose pancreatic 
reflux after operabon on the biliary tract 
Similar methods are being developed now to 
diagnose this condibon on the operatmg table 
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THE EFFECT OF EARLY POSTOPERATIVE RISING ON 
THE RECURRENCE RATE OF HERNIA 

JAMES B BLODGETT M acu) EDWARD J BEATTIE, ^LD^ Boitai, MaadaoQ 


T he onguxal ftrticle on this subject 
was wntten by Riet, a g>'itccoI(^ist 
in ChicaTO In 1899. He was Tin 
pressed by the rapid return of 
strength in the patients who rose CArly after 
operation and he noted the lack of unfavor 
able complications resulting from earl> ris- 
ing Although the practice of early post 
OTierBtive rising was taken up by man) of the 
European surgeons It was not Tridcl) used In 
this country until interest in the subject was 
stimulated by Leithauser of Detroit m 1941 
when be pubuihed a series of 436 cases Since 
the publication of LeithausePs hnt article 
there have appeared a number of clinical re- 
ports on early postoperative ambuladoo 
la Jaoc cl tg4t a critical mi'Wtzgatiort <f{ 
early postoperative rising was undertaken at 
the Peter Bent Bngham Hospital (i) Thw 
was to study what efect early ambulation has 
on postoperative complications, and whether 
it has any cflect on the late op»crati\'c results. 
Smee po3toperati\T comnlications arc most 
common among patlcnta having major Ultra 
abdominal surgery this group was used to 
test the effect of oirl) postoperaU\x rising on 
postoperative complications. Two hundred 
and tWty-eight such patients who had risen 
on the fiiat or second postoperative day were 
compared with 443 patients who got up after 
the seventh postoperative day Our pertinent 
conclusions of that study were that the In 
adence of atelectasis was slightly lower m the 
early ruing group (4-6% compared with 
6 3%) and that the inadcnce of deep-leg vcm 
thrombophlebitis however was slightly high 
cr in the cariy nsmg group (2 9% compared 
with 1.8%) ^Vith reapect to the madence of 
postoperative wound disruption there was a 
slight reduction in the eariy nsmg group 
(i 3% agilnit 2 7%) 


Fran th* Ptts Best Brlgfa m SuTilul Service 

Pracfilad b tbt krw ea FoodaDCxUl BsTrleiJ rmUoa * 
bafon TIm Otnlrml ruMiM Ue AmerioM CcDege ci Sat 
non, Cknkitl, Oblo, DacamW 6-jo, 


Today wt present the results of t ctotiJhi 
stud) to determine the inffuoicecifadypcst 
operative rising on the recurrcaa ole d 
hernia. TTie control group riymii d 
\*anous hemiorrhapliM on 177 
These patients got out of bed oo the semli 
to the fifteenth postoperative day They to 
followed from 6 months to 7 years. Tie tot 
group consbta of 174 henuontiiJiio m 13 
patients. The majority of the test group r* 
on or before the first postoperative dar u 
patients rose on the second day They to 
all followed from 6 months to 4 yean. loter 
rupted, fine silk technique was laed ia d 
coses of both groups. 

The tedinJ^ erf getting the pabent ort i 
bed iS etsendally the tame u Laihuas^ 
On the morning following operthoo the f 
tient IS turned on the side operated opm. Be 
flexes his hips and knees so that his lom iep 
are at the edge of the bed. The nurse bdi 
her elbow in the patient 1 elbow and the P*- 
tient pushes his feet off the ude of the bed o 
the nurse him up ndewayi to 1 

position As the patient alts on the iHccfw 

slippers with heels, or shoes, are 
before he stands on the foot stool. 
standing he is encouraged to breath 0^ 
and to cough several times. The 
walks around the bed and dts in ha , 
about 20 minutes. As he returns to be 4 
walking and coughing are repeated. » 
assisted out of bed In this manner twice iw 
until he can get up himself which 
hcmloirhaphy is usuaDy on or 1^ ^^ 
third postoperative day If the patiait 
to get out of bed on the day of the 
be Is allowed to do so unless there h 
specific contraindication limy ^ 

dmts who had hemiotThaphypep 
imder local nerve^ikxk anesthesia, got 
of bed to eat lunch on the day of qjeia^^ 

There was no selcctioo *m«ig the 
who rose early following hemioerhaphf 
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TABLE L— THE MCUEBENCE RATE OT 
DTOIEECT IK 0 T 7 INAL HERNIAE 
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TABLE IL— THE RECURRENCE RATE OP 
DIRECT INGUINAL IIERNIAE 
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groap mdu<k:s older patients patients ^th 
poor abdominal wall structures, and patients 
wbo had all types of anesthesia and operative 
repairs. 

As a group, the early risers were somewhat 
older because the 3^unger patients were m the 
Army daring the penod when most of the 
early nring patients were operated upon As 
we review me two groups we are again im- 
pressed by the rapid postoperative recovery 
which is found to be present among the 
group of early nsmg patients 
In comparing the recurrence rates in the 
two groups, the results ore classified with re- 

r t to the method of operative repair^ and 
tyrc of hernia, that is indirect direct 
femoral mdsional and lunbflicaL Indirect 
fa^gnmal hernia according to Watson’s mono- 
P^ph) camea a lecuirence rate of 5 to 10 per 
cent. Shelley In an exhaustive study of over 
1600 indirect inguinal hemiae at the New 

repair rrfen to Ililtted i mfxlified repair in »tldi 
Odjoboi to riat md the mernal eWkiiM tudR *re 
til* yfmttrtc ctad wo tbe cort b trwupUnted 

MJcntiaeoQ* tb*ae ntd the crtenttl rtn* tpocoiiiaHaa 
I** toMtnal linj ki 


TABLE IIL— THE RZCURRENCEB IN TEUORAL, 
INCISIONAX, AND UUBILICAL HEENIAE 
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TABLE IV —TOTAL RECURRENCE RATE OF 
INOUXNAL HERNIAE 
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York St Luke 5 Hospital found a recurrence 
rate of 7 3 per cent 

Table I gives a tabulation of the recurrences 
ID indirect inguinal hemiae It shows that In 
the noncarly nsmg group there were 5 re- 
currences m 131 operations and that m the 
early nsmg group there were 5 recurrence* In 
114 operations. This is a recurrence rate of 
3 8 per cent m the noncarly risers and 4 3 per 
cent In the early risers. 

For direct berms, Watson gives the recur 
rence rate as between 10 and jo per cent. It 
may even be hig ler As recently as 1942 Page 
reported a recurrence rate for direct hernia of 
35 per cent 

Table n presents a tabulation of the 
reoirrcnc^s for direct inguinal hemiae winch 
shows that, in the nonearly naing group 
there v^re 6 recurrences in 49 repairs In the 
early nsmg group there were 4 recurrences 
among 36 repairs. This is a recurrence rate of 
12 2 per cent in the nonearly risers and ii i 
per cent m the early risers. 

The recurrences m the few femoral ina 
sional and umbilical hemiae are listed in 
Table HL This shows no appreciable mcrease 
Id recurrences in this small group as a result 
of early nsmg 

Table IV gives the total recurrence rate in 
mguii^ hernia. It is seen that the recurrence 
rate in 180 inguinal hemlorrhaphies treated 
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by postoperative bed rest is 6 i per cent 
whereas, the recurrence rate in 150 Inguinal 
herniorrhaphies treated by early rising is 60 
per cent 


CONCLTISIQN 


We conclude from these data, that early 
postoperative rising exerts no signifiaint ct 
feet on the recurrence rate of hernia 
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THE USE OF THE MALE SEX HORMONE IN WOMEN 
WITH BREAST CANCER 


FRANK E. ADAIR, M D FJLCS New YorL, New 1 ork 


W E have now arrived at the point 
where it has become profitable to 
pursue the use of hormone therapy 
in certain types of human cancer 
Hoggins made one of the most Iraixirtant con 
tiibutiona that have been made in many years 
m the field of cancer when he was able to pro- 
duce 35 per cent cures m prostatic cancer — 
a di sww widely recognized to have on cx 
tremclj^ high mortahty His study of the hor 
monc influence in this disease naturally sug 
gested exploration of other fields where cancer 
is either produced or materially influenced by 
the sex hormones. Beside the prostate it is 
patent that other organs such as the breast 
uterus ovanes adrenal testes and thyroid 
should each receive senous attention and 
ciperunentation 

I recentlj made a study of 5000 cases of 
early breast cancer relative to their ages at 
the time of the development of thdr cancer 
The peak of the greatest number developing 
cancer was 45 years This age probablj rep- 
resents the time when certain chemical changes 
are present dcNnaUng somewhat from the 
normal ovarian hormone The ovanes are 
undergoing at this age certain changes leadmg 
up to the menopause which comes on at an 
average of 46^^ years. 

On the other hand the year when next to 
the greatest number develop breast cancer is 
age 60 years and here we probably have a pa 
tient who has practically no ovanan hormone 
output It is possible that the 13 or 14 years 
since having a definite ovanan function as 
evidenced by menstruation may represent a 
complete lacL of ovarian hormone output and 
inay represent a possible cause for the pro- 
duction of breast cancer m the older age 
group This theory fits well mto the fact that 

Tb« ttadk) were mad piariblc by & emit (rco Mr Lsob 
tba B mst Ssrlce (d the M BDOrklEMpUsXN nr Ycck. 
in th ty iTTpnaiirm oo CanrtT before th QinlcEl Cm- 
poi o( the Anolra Cnllefe of SoifeciQi, OrrduMl. Ohio, 
l^«e»ber i6-*o, itnd. 


the women of 60 years and older with breast 
cancer arc improved by the use of the es- 
trogens. 

During the past sewral years my depart 
ment has been making a clmical expenmental 
study on approximately 200 cases of cancer of 
the lemale breast In which testosterone pro- 
pionate has been emplojTd 

In the beg inning the results of this therapy 
imng small amounts seemed to be of no 
value (Farrow and Woodward) I next treated 
48 patients m my pn\’ate practice employing 
a dally dose of 2c nuUigrams intramuscularly 
to ea^ patient (175 mgm weekly) It soon 
became obvious that in certain cases of ad 
vanced breast cancer and more particularly 
in those metastatic to bone, that wc were deaf 
log with a very potent agent capable of pro- 
ducing striking dlnical improvemenls as wdl 
as changes some of which were demonstrable 
by X ray films 

Up to this time we had been hampered m 
our clmical research b> the high cost of tes- 
tosterone propionate, and at this juncture 
Dr Henderson of the Schenng Corporation 
generously made it possible for us to commence 
our new attack employmg large doses. 

Dr Julian Herrmann and I then began by 
giving some paticntsasmuchaa loomilhgrams 
daily by mt ramuscular m jections of the agent in 
oU We vaned the dose usmg m some instances 
the testosterone pellets placed subcutaneously 
in order to obtain a more prolonged absorption 
of the agenL After much trial and error we 
arrived at our present dose of 100 milligTams 
by intramuscular mjection three timi'a weekly 
for a period of 8 to 10 weeks making a total 
dowge of 3400 to 3000 milligrams We freely 
admit that we have not come to a final con 
elusion as to what should be the exact dose 
how much total should be delivered and how 
long it should be continued Obviously many 
of these factors must be determined and will 
be influenced by whether or not the patient 
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still raenatruatea, on whether or not her o\’a 
ne* have been made funcUonless by x ray or 
surgical castration aa well as many other 
factors. 

At the present time the work U being pur 
sued by my aasodates and myself not only In 
the advanced cases but also m the new cases 
of early operable breast cancer 

It has now gotten almost bej'ond the point 
where It is necessary to demonstrate the value 
of testosterone therapy by giving case reports 
os we have alreadj pme^ ample cases m the 
hterature which show the value We are now 
at the point where we can draw general con 
elusions of what may be antiapated by this 
therapy 

Our eipenence has shown that In only a 
email percentage of cases is lmpro^Tment to be 
anticipated wben the cancer mvolves the soft 
tissues such os h\*er lungs, brain and local 
skin recurrence It is true that m a few in 
stances there haNt been sinking lmnro\’e 
meats where an advanced ulcerating breast 
cancer with surrounding skin nodules anUaiy 
node* and neck nodes were involved where 
masse* were metastatic to the lungs and In 
one instance where the patient was bavdng 
convulsions from metastatic disease in the 
brain However I fear it must at present be 
taken for granted that most such cases receive 
no benefit aside from the temporary general 
improsTment which frequently comes as a 
result of testosterone mj^ona. 

On Ibc other band a most sinking improve- 
ment Is obtained in most of those cases having 
bone metastasis. There is some spedfidty or 
predilection for the agent to do its work of 
repair in the bone cases— and as yet we do not 
understand the reasom It Is probable in the 
metabolism of bone repair under the Influence 
of testosterone that the bfUions of cancer 
cells are snowed under* by the copious de 
posit of caldum precipitates especially in 
areas of bone destruction— a locking in proc 
ess where ccD reproduction Is dtffic^t Slml 
lar to prostate cases, tbe cancer cells will still 
be present after testosterone therapy We do 
not yet know whether the improvement of the 
bone destruction b> the invading cancer b 
confined to cases of breast cancer alone or 
whether metastasis to bone from some other 


type of cancer may also be Impcorcd W bs- 
tosterone such as from thyroid or tFViret t 
Is important that this study be porod ui 
that a study in cases of pnmsiy bone ic 
coma also be carried out. 

After approxiinately 2 weeks of lestcaton 
therapy the relief of pain from booe i*ti 
stasis b usually very Lack of slop dwu 
pain Is replaced by a natmil sleep. It b 
usually possible to cease giving narcotlortii 
may have been given in large amoonti. Soee 
of our patients had such ptm tint It s d 

not possible to continue their work, were iMe 
to return to their jobs b comfort W tir aid 
of a month of therapy The areas of boot (t- 
•truetJon aa evidenced by absoroboo of tie 
caldum salts by collapse of lerteboc, and bj 
fracture of ribs are filled b with dense csBb 
aimilar to that seen following x rav thersiT 
How bng thb imptwcraent b toe o«c« 
tissue persists is not \Tt known. However it 
have 3 cases in whim disease was confined to 
bone haNdng no ascertamabk soft tasoc b- 
volvement h Wng free of evidence of 
sjTnptoms for a penod of t }4 to 1 >e*n thff 
coromenang the testosterone therapy 

A bnef example of one of these cases 1^ 
woman aged 7r years who had been conOT 
to her for a period of 10 mcotJaa, nn 
vddespread bony metastases to tbe 
pelvb and ribs several of the latter 

fractured After 4 weeks of te*toitero«t» 

apy she was able to leave her bed ^ 
o! 3 weeks ol therapy she 
common the feeling of elation end 
By the end of 6 weeU she was ^ 

ovTrtbcdty free from symptoms. The W 

symptom wiuch bothered her was the 
once and the irritation of the enlarged cfltc^ 


This paUent started on her 
therapy m July 1944 and up until DwaiOT 

I 1946 a period of 2 W 4 ^ 

livbg in good health Three ^ 

began to have nausea which has 
it may be su^iected although oot 

riTm^in.x^TTi^^tastasatotw 


liUt lujusuaj — • , , fof 

bone to keep the disease confined ^ 
some time before finally spilling 
tissues such as the lungs or abdomeiL 
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i. DemooftrttlQe destnictioo of « Ur{e tna of Fl( t Tbe miDe patieot lo vttks Utcr foOowlnf 14 lit> 
fnnw boce by metaituc cutctr from breut Jectlona, 100 rnfTliyriaB e»cb, of UMotterooo pro^oute, 

touHof 4400 mfElfniD*. Tbeamofdotntctioowboen 
611 ed in by ciUot and the man pfotradbt from the fon 
In cases of widespread bony metastasis the betd bai dlnppcareii 
use of testosterone propionate seems more 

efficaaous longer lasting and more practical In the advanced cases of bone metastasis 
than X raj therapy When it becomes ncces- the blood chemistry is fairly consistent. As a 
sary to treat multiple widespread areas of rule such a patient has a blood calautn well 
metastatic bone disease, with the x rays it above the normal of 10 to 12 milligrams per 
becomes a matter of great difficulty to deliver 100 cubic centimeters The blood calaum at 
so many doses over 80 many areas not only times goes up as high as 17 milligrams Under 
because of the nausea whi(± frequently ac testosterone propionate thcrapj the rule is 
companies such treatments but there is also that the blood calaum slowly comes back mto 
the practical problem of bringing a patient normal limits theoretically bemg redeposited 
who suffers mtcnscly from bone metastasis to in the areas of bone destruction 
the hospital or x ray laboratory furthermore Tbe alkaline phosphatase also acts charac 
Budi a large number of x ray treatments may tcristically, it is an enzyme necessary for bone 
produce an anemia in the face of which x ray repair The normal limits are 3 to 5 mflhgrams 
therapy itself becomes meffectivc. During bone repair under testosterone thi^ 

We nave had many instances m whidi the figure at times reaches as high as 15 milligrams 
*hin of the patient had been so damaged by indicntmg that bone repair is taking place 
^ ray therapy that it was not possible or prac Most of our work to date has b«m on ad 
deal to ddivcr further i ray treatments to the vanoed breast cancer cases However we 
bones. Fortunately it is usually possible m have recently started to work on the early 
such a case to commence with the testosterone operable cases of breast cancer usmg the radi 
therapy and still obtam some degree of dm cal mastectomy supplemented by large doses 
ical improvement of testosterone implanted mto the latisslmus 
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doru muscle or bto the subcutaneous tissues 
near the wound at the time of the operation 
Although we have used this combination In 135 
such cases to date we have nothing to report 
as yet. Two months after the operation we 
will again Implant further doses of testo- 
sterone on thetheorj that possibly recurrence 
and metastasis ma) be influencea or lessened 
by subjecting any remainmg cancer tissue to 
the unhealthy en\’ironrQent of testosterone 
bearing blood and scrum. It Is obvdoQS that 
such a human experiment should be under 
token and evaluated. 

It ma> be of some Interest to note that In 
two pregnant potients with breast cancer re- 
cei^'lng testosterone that repeated Aschhelm 
Zondek teats were negati>T up to s months of 
pregnancj when the patients could feel Ufe. 

It is scared) necessar) to state that the pa 
tient recei>nng testosterone therapy do'elops 
unpleasant masculinixing scquelse as evi 
denced by a deeper husk> voice hair on the 


face, punplesonthe face and bodjsndtfla. 

larged chtons which m certain caw betoco 
a source of great annoyance. 

On the other hand under 
therapy there Is usually at least tanpondj 
a gain In weight, a feeling of wcH bring. the 
of bone pain and a repair of the bene destn: 
tJon caused by the metastatic 
As a mle the dtntcal imprcrmncnti by tk 
use of testosterone arc far more tfan 
the X ray impro\'ements reveal 
Testosterone may be employed co 
patients with breast cancer at any ige, lUe 
the estrogen therapy must be itri^y rrwfmw^ 
to patienti of 60 years and older 
It must be here i^mphitiTfd that ve are ut 
slating that testosterone Is a cure for breut 
cancer however its effects are very pnifutm] 
and gratlfybg but Indicate that men 
dinl^ rescardi must be earned cut m do 
field before we can fully evilnate dcaage tr 
final results. 



resection of intra-abdominal cancer that has 

INVADED THE ANTERIOR ABDOMINAL WALL 

ALEXANDER BRUNSCHWIG M D FA CS Chicago lUinoii 


I NVASION of the anterior wall by cara 
nomas pnraary in the abdominal \Tsccra 
or mvasion of the anterior abdominal 
wall by metastoses from such growths 
does not con^tute a situation In which radical 
surgical exasion is necessarily contraindicated 
The primary growth together with its panetal 
extensions maj be excised en masse to removal 
in some instances of all macroscopic evidence 
of tumor Such procedures were earned out m 
ft limited group of patients the histones arc 
bncflj as follows 

Case I J C no 283119, male aged66yeftn wi* 
Ribiccted to % nght bcmicokctoray rtaectlon o( the 
lower half of the stomach and elliptical portion of the 
abdominal wall aboat the urobQicua to remove a 
large caranoma of the tranivene colon which was 
ipreadmg to the adjacent itructurea mentionedL Pa 
tlent ii livug and well 4 yean and 5 months after 
(^terabon. 

Caiz 1 G P no male aged 63 years, 

bad a resection en masse of 16 centlmetera of sigmoid 

Fra thaBepartmoit a< SoTTwy. 

Wvda wee tided br U>« f*h«* K tod KItjy F S. tVoreme 
Fund, O cl ren hy o< Chfctiti. 

Pnjuiied b the tympochnn «a Outcer before the diatfml 
Cot^mtot tht Axnerktn CoUese o1 S M ryeoct, CWreUnd, Obks 
Ewmbff ifr-To, MS- 


colon an elliptical segment of the parietal pento 
nenm and deep fascia In the left lower quadrant and 
segment of the lower Jejunum 10 centimeters in 
length (or carcinoma of the sigmoid which was in 
filtrating the jejunum and ant^or abdominal wnlL 
End to-end enterostomy and double barrel colos- 
tomy were performed andthelatterwasaubsequently 
dosed Patient fi bvlng and well 2 >Tara s months 
after operation 

Case 3 Jaw no 274690. female aged 34 years 
Laparotomy was performed for remo^^^ of many 
pcntoncal metastascs from a pseudomucinous cyst— 
adenocardnoma of the nght ovary m 1941 A second 
Uparolomy was done for resection of numerous 
mclastascs over the pcntoncal surfaces of bowels and 
In the mesentery of the smsll intestines A half fist 
sise mass infiltrating the abdominal wall m the nght 
lower quadrant was excised to«ther with portions of 
the rectus masde Patient Is living and well 2 years 
a months after second operation- 

Caft* 4 T L. no 322684 male aged 39 years 
Resection of the abdominal wih of the left upper 
quadrant and rubjacent recurrent colon for card 
Doma with descending colon spleen containing 4 
metastases and taQ of panoeas Double-barrel 
colostomy was done and was later snbs^ently 
dosed- Patient Is living i year a months after opera 
tion. He has an enlarged nodular liver due to 
metastases. 

P W no 37W1 m»lc igcdsBytan A 
right hemicolectomy was done and 20 ccatlmeten of 





n*. I Ditjrtimnadc representation of opcratlotis per shaded ircai Indicate extent of anterior tbdomin*] 

tocmed la Cases 1 to 3 Black areas caidnoraa vnived by ncojiasm and r tsected - 
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j. I^ocr^ cA Mrrgkal t prr trrwn from Cajc 5 ibowing A Urge legiD ea t 
« Icnrer right qtadrint of abdorahal wmll lododing ikhi, «abaiUJsa)U5 fat iBdm^ 
caliture Infiltrated by C aodalylog cardoom* arUng In ctcmn, B -nd 

tran*ver»e colon, / Io»cr Detmi. 


Cas^ P HeL no ^19547 mile tficd 49 years 
M ^enorliiUon eioaioa ms done of the sl^oid 
w*nog caranoma. to«ther with a long loop of ^e 
upper Ueum Invaded by caianoma, aj Treil as the 
raeMtery of the ileal loop the dome of the urinary 
bladder and the deqjer portion of the anterior ab- 
dominal wall In the left lower quadrant. The colos- 
tomy was subsequently closed PaUent lived 14 
moaihi returned to work for 8 months, but died erf 
recurrences. 

E R no 160578 female aged 48 years, 
.u hidsion II by 7 centlmctcn was made 

in the left lower abdominal wall to include the 
w recurrent colon cardnoma (previous Mikuhez re 
•cctlon for primary growth) and the Involved sub- 
Jiccnt descending coloa. A doable baircl colostomy 
was made. Patient lived 10 months then died of 
recurrencei. 


T) 8 C. P no 335186. female, aged 55 years. 

done of the lower two thirds of the 
omidj, body of pancreas, spleen, periumbilical re 
gton of the abdominal waD, the falciform ligament for 
®J^oma nnmary in the body of the pancxeaa, with 
■ow iprad wd metastases to itmcturei mentioned 
t^t hved 4 months. She died of cardnomatoiis. 
^ EE no 350135 female, aged 68 yeara. 
en mass* was done of prevwns lower right 
rnemon scar with nnderiying mass infiltrating 
tm^ wall Mnltiple small metastatic masses 
peritoneum also were excised PaUent lived 
4 ^nthi received palliation, 

°° 306534 female, aged S3 years, 
^ *W 3 a sopracervical hysterectomy and tal 
S"°?pto«ctomy for bOateral cyit-adenocard 
of Ovanes were done, October 1943 the peri 


ombOical region erf abdominal wall en mass* with 
tmderlying and attached tnmor 15 centimeters In 
diameter was erdsed. The latter was a large me 
tastatlc maaa, the rite of extreme pain , Patient lur 
* months. She died of caronomatosli 
Catt II E B no 339^ male ag^ a8 yean 
OperaUon w carried out as follows total gastrec 
toray partial bepatectomy partial pancreatectomy 
transvc™ i^ectomy ^>enectomy resection en 
with the above, of the abdominal waU in the 
Icit uppCT ^drant for round ceU sarcoma (radio- 
iwstMt) Patient survived 3 months died of rap- 
idly developing Barcomatoris. 

13 C B no 255457 male aged 48 years. 
Kes^on m mass* was earned out d cecum as- 
cending TOlon right kidney and ureter 70 cent! 
meters of Denm and abdominal wall in the right 
lower quadrant for recurrent cardnoma of the cecum. 


TABLE L— SUMMABY OI* RESULTS 


Case I Ufing and well 

^ t LWngandwen 

Case 3 living and weO 

Case 4 Living but has bepedc 

Case 5 Living and wtlJ 

Case 6 IJvrt 

Case 7 lived 

Case 8 lived 

Case 9 lived 

Case 10 lived 

Case XI Lived 

Case It lived 

Cite It lived 

Operative MortaBty— s Patients 
*O t a ti i IroQ corooaTT 
tParitenltia ' 


4 yr*. 5 mos. 

3 yrs. 5 moa. 
• yrs. a mos. 
J yr fl moa. 

5 moa. 

I yr s mot. 
10 moa. 

4 moa 
4 moa. 
s mot. 

3 mot. 

IS days 
Sdayst 
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Patient died twelfth day poatoperatlve. Ncctopay re- 
vealed coronary ocdotlon. 

Can 13 C F no 197414. male, a^jed 77 yeaia. 
EiteiiorlxatiOQ reiection was dorw ol the dctceodlna 
colon and the mnaculature of the left dank, for carcT 
□oma of the former invading abdominal wall mnica 
lature with abacea formation 

DISCUSSION 

In all instances it was possible to close the 
wounds tightly following resection of portions 
of the abdominal wall There were no wound 
disruptions. Soft rubber drains were inserted 
m some cases when suppuration associated 
with the parietal invasion was ob\'iou3 No 
definite recommendation may be made for 
these repairs since each procedure nrpresents 
a specud situation The generaU> accepted 
pnnaplea of fashioning full thickness (skin 
lasoa, and sometimes musde) sliding flaps are 
follow^ 

Three patients hai-c sumi^d over t year 
andarelivmg well, and returned to their usual 
occupations Tor an a\-erage of 36 months since 
operation One patient Case 4 receixad pal- 
Imtion for a year having returned to his uWl 
occupation but at this writing exhibits deten 
oration due to obvious multiple hepatic 
metastases. 


The results in the senes of 13 jwhimii 
summarited in Table L One patient lormtf 

1 year and 2 months dying of iMUjUiei,bc 
had returned to work for a penod of 8 wvrrtin 
One Is living and apparently weD 5 nwit^ a 
after operation 'Ihcpatrentswhottmvtdfcr 
shorter penods appeared to hare recdvtd pal 
liatioQ although this was bnef OpenPoin 
performed m these patients became d pa 
and obstructire sjTnptoms refcrtbfc to tie 
mass that was excised together with its fan- 
elal extensions. Some of the best remlti to 
achiexTd m patients with cancer of the edea 
which had invaded the abdommilnlL Itku 
long been recogmied that sach aranocHB 
maj ci’oJre by 1^1 spread to adjacent baoo 
and ^^3Ctra before d^tant metasuses ocon 
and these results are in iccordaBa withtWi 
principle 

EmniAXY 

Invasion of the anterior abdorainal wsD bT 
carcinoma pnmaiy m an abdominal tbcb 
docs not ncceMarfl} Indicate that the Icact k 

Inoperable Palliation and prolonged furaril 

of the patient may follow cxtcncre resedxn* 
of suii neoplasms with their panctsl o- 
volremcnts. 



OBSERVATIONS ON THE GENETIC NATURE OF 
GASTRIC CANCER IN MICE 


LEONELL C STRONG Pb Sc.D New Htven^ Connecticut 


T he practice and saence of mediane 
being based exclusively or even pre- 
dominantly upon the saence of bac 
tenology the conclusion is inevitable 
to some investigators that a cell or an mdlvid 
oal 15 mcapable of doing anything without 
being impinged upon by some external force 
The science of genetics, stemming from the 
study of embryology teaches differently 
Genetics teaches that a zygote that la the 
fertilized egg when placed in a suitable envi 
ronment of temperature and hurmdity, given 
a few spea&c aiemical entities such as the 
essential ammo aads and the vitamins and a 
source of energy is capable by development 
from spaaally related internal nuclear entities 
or genes of giving nsc to an adult plant or am 
mal This determination la so precise that 
manyiaaal familial, and Individual character 
latica are handed down from one generation to 
thenext Thisprocessofheredityhasundoubt 
edly been going on from immeraonal time and 
It probably will go on m the future subject to 
change ody by the sporadic appearance of 
mutations from time to time It Is the present 
mtcntion to sec whether this concept of bio- 
logic determmation can also be applied to can 
cer particularly to cancer ol gaatnc ongin 
In the first place all cells of the body axe 
derived by cell division from the zygote Smee 
cells and tissues reproduce physiological and 
morphological characteristics of their speaes 
m each and every generation they must, of 
necessity retamman> potentialities from their 
xygotic origin Superimposed upon this back, 
ground of mtnnsic determinations arc many 
variations necessitated by environmental 
changes which are not of necessity heredi 
tary Now cancer is denved by ccU division 
fmin some somatic tissue and therefore must 


TUi experiment hu been made pcifble br cmiti from Tb« 
Jiae Coto CUiu JJenortU Food lor Sledkxl Roeercb and Tb* 
'’SiF 5"*^ Pmeiteil la the XTmpoiinm on Cuctf be- 
(^nW l CencrcM of Tbe Amman CoDex* of Sarceoos, 
Qtrehad, Ohio, Decembe ifr-io, ^4^. 


retain some potentiahties denved from the 
xygote 

The production of gastne caremoma m mice 
was the result of the practical apphcation of 
genetic prmaples by which the attempt was 
made to dupheate or to simulate m imee the 
variable biological state of the human popula 
tion For this purpose the genetic processes of 
hybndixationandselecfaonwereus^ Inaddi 
tion however each mouse received the subcu 
taneous mjection of i miUigram of methyl 
cholanthiene dissolved in o i cubic centimeter 
of sesame oil at 6o days of age This procedure 
of mjection has been followed for both parents 
formally generations. Beginning with the earlv 
hybnd generations the tendency to give nse to 
local tumors at the site of the injection of the 
caranogen has been suppressed by keeping the 
descendents of the most resistant to-cancer 
pair of mice in each generation Due almost 
exclusively to this regimen of selection toward 
leaistanct to induced cancer there has been 
produced an maeased latent period for the 
appearance of not only bcally expected tumors 
but also of other types of tumors which 
appeared due no doubt to the fact that the 
selected hybnd mice with increased biologic 
vanabihty hved longer than they normally 
would following the mjection of methylcholan 
threnc- Four stages or classes of mice based 
upon the classification of induced tumors have 
appicared m this selection expenment os fol 
lows (i) the appearance of tumors such as 
epidermoid caremoma and fibrosarcoma at 
the site of mjection of the caranogen (a) the 
surfaw spread of tumors over the entire body 
such 08 caremoma of the mouth the rectum, 
etc. (3) the appearance of tumors m the tho- 
raac cavity such as adenocaremoma of the 
lung bronchiogenic caremoma and mesothe- 
lioma and (4) the occurrence of tumors appear 
ing in the abdomen such as primary caremoma 
of the hver liposarcoma of the uterine mesen 
tcry heomyosarcoma of the uterus and gastne 
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carcmoma. Beyond these four stages where 
specific types of tumors occurred there was 
oDtamed a penod, of short duration In which 
no tumors appeared in roite of the fact that 
an overwhelming dose ^ of a very powerful 
carcinogen had been mjected- Even ^th con 
tinued selection toward greater resistance to 
all types of mduced tumors, there occurred a 
reverb of susceptiblhty to mduced runner m 
which tumors appeared earlier and earlier m 
the su cceedin g selected generations For the 
present purpose however we shall confine our 
selves to the gastnc carcinomas which began 
to appear m Bta« 4 enumerated above. These 
gastac lesions showed histological variability 
some growing as polyps, while others grew 
mvaaively through the underlying muscular 
layers of the stomach. Metiitases into the 
surrounding visera have also been obtained 
from these adenocaranomas of gastric origin 
When a suitable genetic experiment had been 
performed, it was demonstrated that the sus- 
oqptibihty to give rise to this gastnc lenon 
showed linkage relationship with the gene that 
underhes brown hair pigmentatioa. Thus it Is 
clear that a mutation has occurred on the 
brown chromosome sometime during the ex 


or Mm: doMly rekted biobjol tntty mn- 

tmeourij the mdei, htmertr , 
graiter mucrptibnity to gietnc Wmftai 
femaiea. 


In Addition to these gastnc fcawta d Ea> 

sal ongm there has also been obtuned Krml 
adenoacanthomas and squamous caidaccB 
of the forestomach which may eerve u icura 

of matenal for other types of rvi-pbik fntfrrrj 
by a subentaneous of me dijUsiu - 

threne. In the gastric lesLon, tocoe d vbd 
are undoubtedly adenocarrinoenu, it b dm 
that we have produced a hereditai; fne 
or an inherited susceptfbOity to a ifirty b; 

In his very excellent book on the Tcnah- 


tions of ZooioCT Professor W K-Bnxkibd 
thistosay 'ifllkePaky Ikickaitooelnaj 
change its positioo raise its tempentuTe, lod 
bring about other changes that nn^t tl b 
computed from a few simple data. Wutlap- 
pens if instead of a stoa^ I bde a dog? 
What a difference between a Uci igalnitsdiy 
and one against a stone I Li one case the sfa^ 
modltKois may be stated in a few weed s, w 
the result may be conmuted whfleinthcctitt 
a book would not suffice for the sts t i rm^ g 
all the facts, and the best socnct 
powerless to compute the result.” Tta H»- 
tration is used to discuss the theme d 
tire book of the relation of stimulus tolumii* 
constitution in biologic response « 
Perhaps it is not too far fetched to ® 
concept to celhilir physroloCT 
runr^ One may insult a cell^ a m dOpBc^ 
of agents such as bacteria, viruKS^u^® 
and vitamins, but, m the last anslyc*,^ , 
call responds or even acts or fall* hi re^^ 
Is due to no smaU degree to its 
genetic conatitution determined, 
origin from the lygote- 

cept of the natnre of intrinsic ^ 

^ty together with chemical 

benign and mahgnant ti^rs ^ 

cept to be of value should 

contributions of the past, U 

w.y for ne:. contribulta,. 

place to point out to an 

that the cancer problem has o^t>e« ^ 

and therefore we ihoiild not espect 


tent of the injectioo of methylcholanthrene 
mto mice and that this mutatioQ is responai 
blc in part, for the deveU^ment of gastnc 
caronoma following the subcutaneous mjec 
bon of methylcholanthrene. Another point of 
generic interest is the fact that the untreated 
descendents of these mice which had developed 
gastric caronoma following the subcutaneous 
m}ectkm of mcthylchoUnthrene conrinued to 
develop gastric carcinoma spontaneously and 
they have conrinued to do so through eight 
untreated generations. At periodic tiroes dur 
mg the experiment of injecting both parents at 
nxty days of age with roeth^cholanthrene a 
group of I uo mice have been separated off and 
kept under standard laboratory conditions 
without being subjected to any experimental 
procedure. In the succeeding groapa of lao 
mice referred to above the Incidence of spoo 
tancouB gastnc lesions and caronomas m 


creased in frequency and, at the same rime 
appeared earliCT and earher In life Now there 


appeared earlier and earher In life Now there 
is available a strain of mice m which all mdi 
viduals develop gastric lesons or caronomas 


LYONS ArmBIOTlC AND CHEMOTHERAPEOTIC AGFNTS IN SURGERY 739 

solution in the bterature Rather should it be should be ot more than on academic interest 
desirable to advance in the study of cancer by In conclusion it may bepomted out that if 
produemg more and more nmhgnant condi genetic pnnaples of hybridisation, selection 
bons m eipenmental animals that duplicate and inbreeding arc capable of giving nse to a 
or even approach the types of tumors that arc great multiplicity of tumor types then the 
kilhiig more and more men and women at an reverse ot these same genetic principles should 
ever increasmg rate. For this purpose the gen lead to the buQding up of a biologic state that 
ebc coacept of cancer has justifled itself and will refuse to give nse to cancer in any form 


CORRELATION OF THE USE OF ANTIBIOTIC 
AND CHEMOTHERAPEUTIC AGENTS WITH 
GENERAL PRINCIPLES OF SURGERY 

CHANtP L\ONS MD New OrituTu, Loomtna 

T he introduction of potent chemo' lished and fundamental pnnciples of surger) 
therapeutic and antibiotic agents Conlrowrsy has attcndcid problems rcquinng 
challenged many traditional concepts surgical judgment, but control of the capnaous 
m the surgical management of mfee quality of bactenal mvasivcncss has made 
tions. A new group of nonsurgical speaaljsts more clearly evident the violation of funda 
has arisen from the ranks of internists to con mental biologic laws The broad diagnosis of 
cem themselves with the drug treatment of infection can no longer absolv'e errors in diag 
mfections previously consider^ as surgical nosis judment or technique It is the pur 
diseases. Paradoncally this trend has not pose of this discussion to summarize the basic 
been correlated with a dimmishing surgical surgical pnnaples validating this viewpoint 
responsibUity for the treatment of brnpcnduig 

or established mfections In fact the net im treatiuot of mrcNDiNG wound infection 
pact of this challenge has been the visuaUza Experience in wound management among 
bon of new fields for surgical exploitation En military surgeons m World War II crystal 
tirely apart from the generally acknowledged Uzed much opinion about matters apparently 
necessity for the surgu^ drainage of pus there stiU controversial among civilian and expcri 
are four major problems of clmical concern mental surgeons. The major point at issue is 
(i) treatment oi impendmg wound infection the logic of local chemotherapy hClitary ex 
(3) treatment of mixed infectioiis due to both penence justifies the abandonment of local 
gram-positivc and gram negative bactena (3) chemotherapy m all wounds except occasional 
treatment of the intravascular compbeadons complicated wounds of serous cavities or ma 
^bactenemic infections and (4) rdle of anti jor joints Included m this philosophy of 
bacterial agents m surgical management wound management is abandonment of the 
It Is interesting that the dramatic accom- concept of prophylactic use of chemothera 
phshments of the era of andbactenal therapy pcutac and antibiotic agents. Prevention of 
have so httle altered the integnty of estab mfectioa is an exerdsc in surgical technique 

Antibacterial agents are reserved for the treat 
ment of Impending mfection upon indications 
derived from clinical appraisal of the wound 
Thus, chemotherapy is solely an adjuvant to 
surgical competency In wound management 


^ Dtpcrtoenl ol Suiniy Tnl*ao UnhreriJty Scbool of 

Odt«rC3ii4c. 

. iTy wottd fa the tyiBpoelam oe Andtiodc and CbeiBc<l«r»- 
pfw fa SnioT befort the Ofalfal CoofreW o< the 

CoDete o< Sorjeoei, Cfcrdaod, OUo, Decanber 6-ao, 
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Wotmd Infecticm may be subdivided into 
two major components invasive infection end 
wotmd supptiration The mvasive bactene, 
capable of destroying livmg tissue, ere the 
hemolytic streptococcus, toxigenic clOTtrldlum 
and staphylococcus. AU are susceptible to 
pcnidllin therapy with occasional stmln ex 
ccptions. Wound pathogens, responsible for 
woimd suppuration are a more heterogenous 
group and relatively resistant to currently 
e\’aiLable chemotherapy In addition the 
wound pathogens demand a nutntioDal pabu 
lum other than living tissue within the wound 
Devitaliaed tissue blood clot and serous exn 
date m an open wound are removed naturally 
bv septic d^mposiuon hence, the existence 
of su(i a pabulum is of greater clinical Impor 
tance than the Identity of the bacteria con 
cemed with its hquefaction The imtlal surgi 
cal care of the wound and the use of qjUnti 
and pressure dressings are far more piactical 
than attempts to sterflue residual dead tissue 
or exudate within the wound 7 n other word*, 
the surgically clean wound require* no local 
chemotherapy and no amount of chemother 
apy can sterilise an imperfectly d£brided 
wound 

The living tissues of the wound are best pro- 
tected from the ever present haxard of mvasdve 
Infection by pcrfunon with a blood borne anti- 
bactcnal drug S^temic therapy achieves 
this obiective. It Kas been learned that the 
surgically dean soft part wound nsks mvasive 
infection only by the hemolytic streptococcus 
and that sulfonamide therapy adequately an 
tiapates this danger However residual blood 
dot has been foimd as potentially acceptable 
as dead muscle as a mdus for dostridlum in 
fection Ihc greater antibacterial potency of 
penidUm for clostndium and staphylococcus 
mnles it the drug of choice for wounds with 
residual hematoma or dcMtahxed tissue Such 
wounds are the compbeated soft part wounds 
and compound fractures. 

Agam dliucal expediency has ebetated the 
abandonment of routine bactenologlc culture 
of wounds a* an mdei of infection. The gross 
pathologic appearance of the wound 3 to 10 
days after initial surgical treatment is the best 
e\'ideQce of the adequacy of the initial ciasion 
and the presence or absence of infection It is 


this general pnndple which undofia tie tT> 
stage technique of wound 
further dcvelqjment of bnportanceli tl* jepj 
gallon of reparative and reccaistiuctTTejitc 
of wound management Pratp mwnwit d g- 
constructive procedures to an dectne aiei 
ule during convalescence and after rjcri 
healing has yielded greater luccesi in 
rchabihtation 


TREATMENT OF MIXED mFrCTKOa DUl Ti 
BOTH ORAM POSmV* AND (JRAM SEOmct 
BACTERIA 


Evidence for the minor rOle u Toond pilk 
ogens of the gram-ncgativa baoTS cf tlectt 
form group is gradually appearing Erm a 
pentomtis and bronchopubnonaiy 
tion penldlhn appears to be optimally efc 
tive when used in dosage adequate to cnatrd 
the gram -positive components of the infcctxc 
A ahniUr conclusion has been rrached a tt 

study of wound infection*. 

IhJ* reasoning does not atesd, hff rrvit 
infection* of the urine bOe ot cerehro!^ 
fluid These body lecrrtion* oxtain in MOj 
dance of » ts^tiaJ roelabobta for bato* 
gro w t h and are defidtnt in ra lf ou a m w e fr 
hibitor*. Under the drcumstancEsrfK^ 
infection of the urinary biliary or 
nal system, the combination of pemaEu w 
cither fol/opacilde or streptainydn 
desuable. To be effective chcmotberepy i^ 
be combined with iwtoration of Dormti 
for these lystcms. 


TREATMENT OF THE INTIAVASCUIAI CDSTU- 
CATIONB OF HACTERIIMIC INFETOCCO 


The reduced mortaUty rate in 
infections offers the moat convfaong pft® 
the potency of presenUy 
terialMcnts. A consequence of 
furvivS rate i* an increasing in 
reaidoal comphcatlons of 1 

quent ocourence. Many 
luch a* the gaa abscess of the retinp^^^ 
apace as a compheation of gw 8*^^ —A 
thi^ ha\*e been noted- Such 
present problems In diagnojf* or 
However there are certain ^ 

the v-ascular bed which are 
ognition and merit dis®ssiOO a* to pw-r^ 
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of irtalmcDt. These nu> be considered in two 
majc ca\f^oncs first the inlra%*a«cular foa 
of ^ *npjniUon and, second the metastases 
ll f rc^rom 

The nlra\‘3<ajlar foa of suppuration ma\ 
W furprallv acce<.sililc or <urpcall\ lnaccc?si 

Ifc That surpicalcJcLlon of ^lsq>lic thrombi 

ml mandators mas be deduced from the ex 
p'-nmec with endocarditis and casxmous m 
nuslhromiiophicbiUs, That con*ers*alivt man 
vcTirnt is not uniform!) successful is a(>- 
5 arml from the experience with p) Icphlcbitis 
la the treatment of these lesions it is impor 
lanl 10 record the gradual abandonment of 
concomitant anticoagulant therap) in cun*c 
<piCTice of hemorrhagic complications. 

The sqilic thrombi amenable to surgical at 
tatl arc lho«e osvyaalcd vnlh endophlcbitis 
f the pcnphcral sems Most frcqucntls In 
ST Isctl arc the sems of the pclsnc, jugular ond 
aphcruilcmorul <salcm3 The essential palho 
V> k cKanj;e^ of v.*ptic endophlcbitis render 
unliiel) the ilclachmcnt of a sufllacnlls large 
nnWi.« to produce ImmsTiutclv fatal pulmo* 
car) infarction Mo't comraonl) progre«si\‘e 
ir/fic in/jrrfum e/ the funj and subsequent 
focal pnrumonilis result More rarcls there 
1* an eiUnding Ifmmihcsts cj a mejor rmcuj 
/jlKav Such a process in the inferior s*cna 
casa tilth uUinutc occlusion of the renal \x\ns 
i' as«wicutcd with renal sliut down and death 
/rum uremia The life endangering qualities of 
oenphcall<^nt ju ids surgical interven 
Ion for ans acccs.iblc focut of «eptic endo- 
I bid itis. 

The po^Aibnil) of sqitic endophlebllit is 
\ '^\te»l In recurrent clull< spiling fesTr 
anj p^r^ntent IcucocsPKn The earls diag 
r r- 1 < f pr ivt ihrombf) is of *^)tic f»ul 
r^ -nar) infarction \* not alwajs ca s The 
vjtiv cmlxib in the lung ate usualls micro 
^ pen r and rasl no <ha ! /H in the rncnl 
rr min. llir cliaraclen lie r3«lin!ogic csi 
r (J n dlijilr rt unilfxl orras f f hghll) In 
C7rirf>l den us i«. ilcpmdrnl u}wi the dcsel 
I rd ineumonitn around the arras of 
‘ 'irTi in U n character! tic ( f ihrv |rs ms 
t’ St I' > in»-riM,i to j jjijnirali n in r, ite < f 
iTi \r eh'^ therap) Ten' <. n pneum » 

* I , nrun jib* :a\ rmpsTma an Inas 
t \r Sr^ ^ , arr fraturrs of ll b 'u;.puia 


live phase demanding appropriate considcra 
tion and treatment Although the ultimate 
hcalmg of multiple p)*ogcnic abscesses of the 
lung IS remarhabl) complete in the sursnsors 
carls venous mtcrruption is the preferred 
ractliod of treatment Local tenderness o\\r a 
likcl) stnous palhwa) mas be the onl) clue 
to the particular ate of sthous insols-cmcnt 
More rarcls , the differential diagnosis of <cplic 
endophlcbitis and endocarditis of the nghi 
side of the heart ma) require consideration 

Ascending septic thrombophlebitis of the 
inferior S'ena casa is usuall) a compbcalion of 
an obsnous focus of inflammation or Qb<y:c?s of 
the pcisTS or losser cxtrcmits The due to 
casal extension of the sqilic thrombus is mas- 
sis*e edema of the cxtrcmit) at the tunc of 
iliac msTsKTroent 

i\5 a general pnnapic it ma) be stated that 
cxasion of the affected segment is preferable 
to proximal hgaUom Suppuration of the distal 
stump such as occurs spontaneous!) m the 
stms of the face ma) demand sxnotom) for 
drainage of pus. On the other hand technical 
considerations dictate simple bgatlon of the 
mfenor ca\‘a This is readil) accomjilushed 
through a nghLuded rctrqwntoncal approach 
unless the ncccssit) for concomitant inlemip 
lion of the oianan \xins dictates a transpen 
loneal approach 

Another complication and a little empha 
sized feature of the successful trcalmcDl of 
cndocanlilis of the left side of the heart Is the 
occurrence of ra\ colic oncur) sms. Ebir!> diag 
nosis of the<e lesions Is mandator) if surKical 
treatment is to l>c successful No method of 
anrur>*3mjTThaph> is appbcablc to the fqillc 
and necrotic wall of tnesc ancurj'sms. Flic 
onl) practical method of treatment ispruxinia! 
ligation Fortunatel) man) of thetc palirnU 
ate suiTinenll) )outhfui >0 that adequate cil 
bteral arculation will develop after such on 
trlcnal intcrrujilion 

sAtr or A imscrrkut aoi n» is ninnrji 

Au. rstx-Ksu or rti icsi, ua srjur r 

Tlir chmnicalU ill palicnl dqilcletl jis jiff 
s itrnl infecll m can rareU l*e curnl Ij\ rn >- 
th'Tapv a! n" Tin has r'l'i-vullj t-*- 
jdiisur 1 n ll «• rCjiCt er\e ^illi »cli nisco- 
wIm* m rrr'ifwncn irv j -“f I » f ' » citr* 
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chronic empyema of pleural decortication im 
der the protection oi pcnidHin demonstrates 
how a chemotherapeutic agent may aid the 
surgeon in attaining a physiological objective. 
In many long-standing leg ulcers the factor of 
superfic^ infection contributes to their chron 
idty, but success m eliminating the hemolytic 
strcptococa staphylococa or colon bajcilli 
win not alone allow the ulcer to heal if the 
poor circulation m the fibrous ulcer bed cannot 
Bustam the growth and continued vitality of 
an epithelial covenng Permanent hesiUng 
may await restoration of normal blood flow m 
the affected extremity, removal of scar tissue, 
and apphcation of grafts of healthy skm 
Tbere is now ample evidence that chemo- 
therapy and other forms of local treatment of 
large decubitus ulcers are gestures of futility 
unTw.^ the nutritional deblkty of the afflicted 
patient is first cbrrected and when that has 
been done and aU dead tissue removed plastic 
closure of the ulcers can be performed success- 
fully m the face of a very considerable amount 
of bacterial contamination 
The large scale dimcal investigation of the 
use of topical sulfonamide applications m pre- 
vention of infection m civilian accidental 
wounds, ivduch was earned on under the 
OSRD during the war served to bring out 
very clearly the primary importance of the 
physologii^ confflhon of the wound and em- 
phasized the limitations of chemotherapy m 
meeting this problem. Conclusions from this 
study (3) were recently summarized 
“i Factors tending to delay or mterfere 
with wound repair such as extensive tissue 
trauma mcomplete dibnderaent, or improper 
or HI advised closure with tension residual 
dead-space or implantation of foreign mate- 
rials, win always predispose to the develop- 
ment of infectiofi ^ acadental wounds, 

"2 TTie use of chemotherapeutic agents m 
any combination and by any route does not 
prevent local Infection of the wound when 
these predisposing factors exist, 

3 Chemotherapeutic agents are probably 
of great value in preventing invasive sepsis 
and death from Infection following accidental 
wounds.” 

Therefore the surgeon who attempts to 
lean heavily on the crutch of prophylactic 


topical sulfonamides m the performance of 
reparative surgery wHl sometimes be dis- 
appomted, and many of his good results will 
have been obtamed in spite of rather than 
because of the apphcation of the drug How 
ever, there appears to be a valuable place for 
the local use pcmollm, and perhaps strep- 
tomyem as well m the treatment of many 
established infections of wounds, in localized 
abscesses, acute empyema suppurative arthn 
tis and periostitis memngitis, mastoiditis, and 
bronchiectasis. This practice is In keying 
with physiological management if the anti 
biotic is also given mtramuscularly m full 
doses to control such mvasive ospe^ of the 
Infection as may be present, and if the tepi 
cally apphed drug is dissoh^ in a suitable 
vehicle The vehicle which has g iven the best 
results in cases under my own observation has 
been normal salme, containing 1000 to 5000 
umts of pemaDm per cubic centimeter ad 
ministered cither by mtermittcnt aspiration 
and mjection as m acute arthntis and em 
pyema or m the case of mfected wounds, by 
intermittent imgetion through a very small 
mdwellmg tube which is held m place by the 
dressmg or by loose gauze packing In order 
to achieve the maximum effect, the drug must 
be applied so as to mamtam a high concentra 
tion continuously m all parts of the wound 
Therefore, to summarize this imtiwl phase 
of our discussion the primary concern of the 
suig^on m the care of the localized infectious 
lesion should be to conserve and augment the 
natural mechanisms of the body for combat 
ting infection Surgical procedures can be of 
great value b removing tisaies which have 
lost their capacity to react to infection m im 
provbg blood supply, and b providing phym 
ological conditions favorable to healing Pern 
cillm streptomycin and the sulfonamides will 
display their greatest value if used with proper 
discrimination m conjunction with surgery 
directed tovrard these ends 
TTie need for constant attention to the phys- 
iological mechamams of Infection is even 
greater b the management of severe mvasive 
Infections, such as pentomtis septicemia, and 
gas gangrene where them derangement sen 
ously threatens the life of the patient. As one 
Btuiffes these mfections at the bedside and m 
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orely the use of inlfonamidei in pentcdlS k 
Sn^,n°^ the newer anahiobc iraab, mdo 
peniallm and atreptomycin unmopportmatr 
has been afforded to study moreMlr He 
comnarati\e uaefubas of ttoe tfeott fa 
«»5^ttmg the factor of toxemia. 

till another phyaioIogicaJ iystamriudiip- 

pears to be thrown out of balance in penlceftB 
la the equilibrium between the plaimi pro- 
^•ytic enxyme and its reqjccthe inMbitr 
^la la essentiall} the Mmi» lyjtcm nii 
knung was concerned with ui his stwl 
of WTHmd exudate*, to whkh referroce n 
made b the first Dorbon nf fbn runrr 1 


most readi^ demonstrated throogh its irt* 
on fibrbogen and fibnn, prtstnmhh 
cilit* for the meat part m the form of m tu- 
preoirsor Howe\er just as b the ca* 
pancreatic tiypeb which it risemhbi. 
the plaama protease may become coonrrtfd to 
Its active form through contact with acfr 
of bacterial and origin. *11*^ 
fibrmol^un of the bemohlK strrp" 
tococcus is, b fact mereJ) an actmtor of tie 
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plasma proteolytic ensyme system and m 
conformity with conventional terminology, has 
been renamed streptokinase ’ (ra) The ac 
tion of the plasma protease is normally coun 
terbalanced by a arculatmg inhibitor factor 
corresponding to and closely resembling the 
pancreatic trypsin inhibitor However it was 
found (lo) that m the crisis of pcntonitia m 
the dog this equillbnum Is thrown out of bal 
ance and the escape ’ of the lytic principle is 
evidenced by on mcreasc m the lytic activity 
of plasma against both fibrmc^en and fibnn 
L}*sts of arculatmg fibrinogen and perhaps of 
prothrombm as well appears to explain why 
the blood of animals and patients in shock 
from pcntomtis and from other causes some- 
tunes fails to clot. The worf: of Grob aug 
gcsted a method of determining the signifi 
cance of mcreased plasma proteolytic activity 
m the pathogenesis of pentorutis. He had 
shown incrcasmg the titer of protease m 
hibitor by repeated intramuscular Injections 
or oral fe^ng of trypsm is accompanied by a 
tnarfeed increase m the ability of animals to 
withstand the local digestion of tissues caused 
by subcutaneous mjeebon of proteolytic cn 
tymea of animal and bacterial origin. My 
colleagues and I therefore undertook to e\’alu 
ate thi protective influence of repeated tryp- 
am injections against the lethal sequences of 
appendiceal peritonitis, and obtained an m 
terestmg result, Pentomtis was produced m 
i8 pairs of dogs by appendiceal hgation one of 
ea™ pair had received daDy rntramoscular m 
jections of cryatallme trypsin for ii days and 
the other was a control The management of 
the animals was m all respects identical and 
the healthier looking dog of each pair was 
fihraj's selected to be the control The end- 
msult was the survi\al of 15 trypsm prepared 
buria ls and of only 6 controls. The animals 
^ch had received trypsm preparation failed 
to display many of the morbid cUmcal and 
laboratory signs which were conspicuous m 
toe controK It may be added that efforts to 
mfluence the morbidity and mortahty of the 
Qpeninental disease in dogs were far less sue 
®aafid when chemotherapeutic agents were 
®iplo>’ed The mortali^ rate m 15 dogs 
treated with large doses of penidlUn was 33^ 
per cent (10) These cipenmcntal studies are 


mentioiied here m order to Indicate that there 
are important aspects m the morbid process 
of an established bfection which are not 
likely to be countered solely by the admmis- 
tration of bactenostatic chemotherapeutic 
drugs. Wc must continue to recognize that the 
infected patient is a more complicated sy'stem 
than a laboratory culture and that recover} 
from mfections requires the stabilization or 
readjustment of many physiological disturb- 
ances which the infection has created 
Therefore m treating the toxenua of severe 
infection, all possible use should be made of 
pemdllm sulfonamides, and streptomyan 
nut the fundamental physiological disorders 
that denve from bacterial infection must also 
be kept In min d, so that adequate supportive 
treatment, aa well as chemotoerapy may be 
given The foUowmg aspects of supportive 
treatment deserve particular emphasis 
I Patients with senous mvasive mfections 
Including pentomtis, bacteneimos of aU types 
gas gangrme and meningitis should be ban 
died with the same concern for maintenance of 
blood volume as is employed m modem treat 
ment of severe bums, and of hemorrhagic or 
postoperative shock. This will require gener 
ous use of whole blood, of plasma and of saline 
and glucose solutions guided by frequent esti 
mstlons of hematoent, scrum protems and 
electrolytes and unnary output 

a These patients should not be permitted 
to suffer from even temporary protem starva 
lion The patient with an acute infection is 
undergoing very active protein catabolism 
the quantity’ of mtrogen excreted in the unne 
reflects a utilization of protein which is equiva 
lent to three or four times the normal daily re 
quirement Still more is being continuously 
lost in the formation of inflammatory exu 
dates For example a patient with empyema 
may be losing equivalent of a pmt of 
plasma each day In the form of purulent thora 
centcsis fluid Unless on equiv^ent amount of 
protein is supplied in the diet or by parenteral 
injections a rapid depletion of liver and mus- 
cle protein is twiind to occur thereby under 
mining the resistance of the patieht and aggra 
vatmg the problem of his convalescence All 
patients with infections should be maintained 
on a high protein high calonc intake and a 
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record should be kept of the amounts of food 
actually ingested- If oral feeding is contraindl 
cated protem should be given parcntcrally by 
a suitable hydrolysate, with glucose The av 
erage adult patient should receive at least 135 
grams of protem and 2500 calories, daily 
3 The utilization and ezcretion of several 
of the vitarams is much m creased during acute 
and chrome infections. After studying the re- 
quirements of patients m shock from vanous 
causes Levenson and his assoaatea have rcc 
omniended the following dafly doses of vita 
mins during the period of acute stress 

AacorUc ackl -o gnm 

RIbc£tTlll 50 mfm- 

Nlcottnlc fedd joo m^ta. 

After the period of cntical has passed 

these doses may be reduced to approximately 
one fifth of the above figures. 

In view of the possibility that some of the 
physiological derugements In severe Infec 
bona are related to equate storage of these 
vitamins, this aspect of balanced supportive 
treatment should not be neglected 
4. Smee the absorption of toxic breakdown 
products of bacteria and tissue is stiD the basis 
of toxemia m infection much caution should 
be exercised before abandoning to chemother 
apy exclusively the treatment of conditions in 
wUch surgical intervention has been our prin 
apal life-saving weapon m the past- The cvi 
dence may now Justify the nonoperative treat 
meot (i) of acute hernatogenous osteomyelitis 
and other Invasive infections where tlw sus- 
ceptibhity of the causative bacteria to piem 
rUHn may m most cases be assumed, but it is 
doubtful that chemotherapy will ever be more 
than a valued adjunct to surgery m the treat 
ment of conditions such as appendiatis and its 
complications, and chronic pulmonary suppu 
ration and gas gangrene- Penldilio in large 
doses may be of deftmte value in estabhsb^ 
peritonitis following neglected appendiabs, as 
the recent report of CrOe has shown but it 
will not compete with surgery as the pnndpal 
treatment of choice m acute appcndidtis. 


SUmiAILY AKD CCWCLUglflXr 

1 Chemotherapeubc agents ihonli be It 

lected, and used, with a v^w towtrdii%b 
the natural resistance of the body to oktu. 

2 Although it IS important, wtwcw pc* 

ble, to empl^ treatment directed rpedSj 
against the licteria involved in tn 
the treatment of associated (fisonkn riudd 
not be neglected In certain rml'tVrK tJ* 
persistence of the infection is entudydqjcd- 
ent on an nndcrlymg phyxiologicjl kace, od 
In these cases, ebemo therapy Is of only »W 
ary importance 

3 Rational treatment of severe mfecdaD 
charactemed by toxemia demands Hroxtne 
measures as well as admlnistratioa cf dmcK 
therapeutic agents. Parhcolar ttfaiboo masl 
be given to maintenance of blood vchme pr*- 
vision of an adequate intake of protem, 
orles and vitamins, and surgical ranovilcftk 
cause of the toxemia. 

4- Study of the pathologic pbjimlogycftie 
toxemia of mfectimis should be eaCDtjiicd,ii 

the hope thsC marts 2 sty from these ccedldoo 
may be still further reduced- 
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SYMPATHETIC INTERRUPTION IN CASES OF TRAUMA 
AND IN POSTTRAUMATIC STATES 

HARRIS B SHUMACkER Jr^ M New H*vcn Connecticut 

T here can be no doubt that on cuinstances ansing from mBitary demands 
erroneous impression has persisted a considerable number of very informaUve 
from the past concerning the favor reports have come from the Fonvard ^Vreas 
able influence of war upon medical Such contributions naturally are attributable 
progress. Actuall> the period of war must be primaril> to the proCdcncy and sacntiiic 
recognized as having resulted in rctordaUon interest of those who conducted them. Great 
of progress as compared with what might have credit must be given however, to the Surgeon 
come from a period of peace whether racas General s Office and to the consultant system 
ured by the health and longcvitj of the world utilised in the vanous theaters of command 
population the adequacy of undergraduate and to thdr earnest, if not always successful 
and graduate training of phj’siaans or the efforts to assign duties to medical ofScers ac 
advancement of fundamental and applied cording to thar training and ability, to sup- 
knovvledge. It behooves us then to salvage port them whenever possible with adequate 
from the war effort all accomplishments which equipment and to stimulate the caireful 
may be useful m the conduct of any future recording of case records, 
military engagement and more particularly The segregation of patients with vascular 
those contnbutions iriuch maj wd in peace- disorders and abnormalities involving sympn 
time practice. thctlc function m the Vascular and Neuro- 

In the recent conflict not only was military surgical Centers permitted a study of many 
merhane on a higher plane than in any pre- of the problems for wbch syTopathebc Inter 
ceding war but arcumstanccs permitted a niption has been recommended as beneficial 
better evaluation of the preventive diaCTios m numbers rarely if ever before approached 
tic and therapeutic means which were utlilred This information has been supplemented by 
Of c^Kiaal importance m this regard was the observations of these and alhed conditions in 
creation by the Surgeon General of speaal Forward i\reas. It is the purpose of this 
centers for the care of certain types of injunes communication to inquire mto the rdle of 
and disease, a plan which made possible careful temporary and permanent interruption of the 
study of these disorders and of their treatment symipathetic nerv’cs in the care of patients who 
under favorable circumstances by a group of have sustained trauma- No deti^ed analysis 
medical officers competent for this tasL by vrill be attempted but rather a general pre- 
spcaal mterest and professional preparation- sentation of the problem as it developed m my 
Thor study was however necessarily limited own experience and as it has been presented 
more or less to the later manifestations of by other medical officers in the current Amen 
these conditions, although prompt evacuation can literature. For the sake of br^ty I whwH 
somchmes placed In thar hands patients ill or omit reference to the valuable work of niimer 
disabled for only a few weeks. In addition, ous investigators whose contributions before 
in spite of the difficulties resulting from the the war established the principles and funda 
nec^ty for prompt evacuation of patients mental background for the appheationof sym- 
certain defidenaes m facilities and other dr pathetic interruption in the surgery of warfare 

one cann ot emphasize too strongly the value 
of these investigations. Certain personal ob- 
servabous from the recent war have already 
been recorded m more detail elsewhere by my 
ossodates and me (26-29) *md other reports 
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o! blood flow If sustained return of normal 
blood flow IS difficult to achieve promptly and 
there is no ossoaated injury or disease con 
traindlcating such treatment, anticoagulant 
thenip> should be instituted without d^y in 
order to inhibit thrombosis m the affected 
artery and m its collaterals 

No data are available as to the Incidence of 
failures m patients who have been treated 
promptly and adequately it may be antia 
patea that success wGl accompan> such a 
program of treatment. 

TEAimATIC INJTIRV OF UAJOi AJITERIZS 

Though they did not constitute a consider 
able proportion of battle casualties, cases of 
direct trauma to major ortenes presented a 
difficult therapeutic problem Odom reported 
that there were 837 vascular injuries to major 
arteries among the 93 030 battle casualties 
sustained by the Tbrd Army during a 9 
month campaign in Europe, an madence of 
0 9 per cent Four hundr^ and twenty three 
of the 1833 amputations performed were 
necessitated hy injuries to blood vessels (33 
per cent) De Bai.e> and Simione stated t^t 
0 96 per cent of 163 980 battle casualties were 
wounds of artenes and 618 of the 3177 ampu 
tadons from the Mediterranean and European 
Theatres were earned out because of artenal 
injury (19 5 per cent) In a smaller senes of 
cases, Ki^y found that 20 per cent of major 
amputations were done because of inadequate 
blo^ supply Bradford and Moore reported 
that o 7 per cent of 16 000 surgical admissions 
to their hospital had mjunes of important 
artenes. It may be conduded that shghtly 
less than 1 of each 100 soldiers wounded in 
combat sustained an artenal mjury and that 
appronmatcly 30 per cent of all major ampu 
tations were performed because of trauma to 
blood vessels. 

Medical officers were instructed by directive 
to utilke sympathetic blocks m all injunes of 
arteries in which the arculatioa was 
definitely or questionably jeopardized. The 
results of this procedure for obvious reasons, 
art difficult to analyze The additional therapy 
lu cases of artenal injury was never depend 
ibiy identical In some the concomitant vein 
^ras ligated while m others it was left mtact. 


Although hgation and division of the artery 
were recommended in certain cases ligation 
mcontmuity was performed In some, an effort 
to maintain the contlnuiU of the blood flow by 
suture or nonsuture methods was attempted 
while m the majority no such efforts were 
made In most instances adequate control of 
any attendant shock was promptly accom 
pllshcd but not mall There was not uniform 
ity in the application of measures to prevent 
nffeebon and additional trauma nor m regard 
to the temperature to which the limb was cx 
posed. Indeed, adequate sympathetic anesthe- 
sia was undoubtedly not always obtained by 
efforts to block the chom Of equal import is 
the fact that sympathetic blocks were corned 
out as often as nccessaty in some cases and too 
few blocks spaced over too wide intervals m 
others. Of perhaps even greater importance in 
making evaluation of this procedure difficult is 
the varying character of the injury incurred 
In order to amve at valid statistical conclu 
sions one would not only have to segregate 
treated and untreated cases according to the 
location of the artenal injury but would have 
to be artain that the two groups were compa 
rable from the standpomt of tne character of 
the local lesion the associated trauma and the 
general state of circulation Actually the c-t 
tent of local trauma vaned. In certain 
patients the artery was thrombosed without 
laceration m others simply lacerated or sev 
cred in still others ba^j damaged over a 
considerable extent. Sometimes there was 
extensive local trauma with injury to coUa 
teral vessels, extravasation and edema, as 
well as associated fractures of varying seventy 
or injunes to penpheral nerves. In contrast 
some patients had no associated lesion of any 
significant extent- Furthermore in spite of 
efforts to the contrary case records of patients 
were often defiaent with regard to important 
factors concerning the character and the ex 
tent of the local and general injury and in 
rqjard to the therapeutic means employed 
It must be remembered too that analysis of 
of the results of sympathetic interruption sole 
ly on a basis or the madence of gangrene 
necessitating major amputation as is some 
times done omits consideration of pyosaible 
effects of this treatment upon subsequent 
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the aerasc tolemncc was not strikingly 
altered 

The results of sympathetic interruption in 
cases in which blood flow through a major 
artery was Interrupted by trauma indicated 
this procedure to be of deflmte benefit, m my 
opinion at the same time they cleariy demon 
strated that this procedure offered no guaran 
tee against ischemic difficulties With regard 
to avilian practice I believe the military 
experience would suggest that every lacerated 
artery be repaired if this were possible that 
sympathetic blocks be used promptly and as 
often as necessary, that when improvement 
with blocks IS only transient permanent sym 
pathcctomy be performed by operation if 
feasible otherwise by alcohol mjection If 
s^pathectomy is not earned out all addl 
tional aids In vasodilatation should be utfllxed 
such as reflex vasodilatation and the oral 
administration of alcohol The limb is to be 
left exposed to room temperature and to be 
protected from injury and infection 

It IS my impression that eaii> sympathec 
tomy will often prove helpful when procaine 
blocks are of httle permanent help due to 
thar transient benefit. In selected cases seen 
later after injury sympathetic blocks and 
more often sympathectomy will he found to 
be of considerable aid ® 

AOTERIAL ANEtmYSUS 
AND AilERIOVENOUS FISTULAS 

Before the war sympathectomy or alcohoUc 
Infiltrabon of the sympathetic nerves had 
been used sufficiently often m cases of oncu 
ryim end arteriovenous fistula to establish 
its usefulness as an adjuvant m their operative 
treatment, A number of surgeons during the 
war had occasion to employ sympathetic 
blocks or sympathectomy in such cases and 
held the opinion that they were useful aids. 
In the three Vascular Centers sympathectomy 
and sympathetic bbeks were utilized in vary 
degrees In general, these procedures were 
not employed at the Ashford General Hos 
ptal, and the bnihant results obtamed there 
by Eltm and his assoaates furnish striking 
proof that large numbers of patients can be 
treated successfully without resortmg to sym 
Pathetic mtemiption, though those of us t^o 


have studied patients after sympathectomy 
have been convinced of its usefulness At the 
De Witt General Hospital sympathetic inter 
niption was used fainy extensively and was 
thought to be very hdpful m selected cases 
(ii) At the Mayo General Hospital a great 
many sympathectormes were performed This 
experience has permitted me to evaluate the 
procedure carefully and to formulate certain 
concepts concerning Its benefits and its limi 
tations 

Sympathectomy tends to render the col 
lateral circulation more efficient by eliimna 
tion of vnsoconstnction in the collateral 
vessels. Though sympathectomy may also 
contribute to improvement in arculation by 
fostering growth of new collaterals and though 
certain observations suggest that this may be 
true, convincing proof has not been demon 
strated When the collateral circulation 
appears Insuffiacnt according to carefully 
p^ormed tests when a suffiaent time has 
elapsed to have ordinarily brought about 
adequate collateral orculatiou and when such 
means as mtermlttent occlusion of the artery 
appear to be achieving httle or no improve 
ment, sympathectomy is indicated It is also 
Indicated m all cases with poor collateral arcu 
lation In which mtense pam infection or 
threat of rupture make the necessity for early 
operabon a real possibility In the majonty 
01 cases the collateral circulation will be found 
to be adequate immediately or shortly after 
sympathectomy In a number however the 
tests for collateral arculabon may show im 
provement but may not become adequate 
over a penod of months. Because sympa 
thectomy has been accomplished one can m 
no sense assume that the collateral arculabon 
will be mvanably satisfactory or that gan 
grene or ischemic paralysis will alway'S be 
prevented 

Sympathectomy is indicated m any case m 
which on aneurysm or fistula is associated 
with a penpher^ nerve lesion and m which 
the collateral circulation is precarious mdeed 
m any case with severe peripheral nerve injury 
and obviously unpaired arculation regardless 
of whether tests for collateral circulabon are 
satisfactory or not. It appears wise to do 
everything In these cases to make possible 
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carl> furgical treatment of the anexuysm or 
fistula: in order to avoid delay m operating 
upon the damaged nerves. Occasionally one 
will find It advisable to perform aympathec 
tomy as a safeguard in cases of vascular 
lesions of important main stem arteries when 
the location of the lesion makes accurate cohh 
pression of the artery and testing of the col 
lateral circulation Impcssible. It appears 
rational to perform sympathectomy in those 
cases Trith i^emic lesions distal to an oncu 
rysm or fistula. It is mdlcated when there Is 
significant vasospasm in the affected extrem- 
ity The proerfure may occasionally be 
advisable when one or more of the important 
artenes m a limb have already been b^cd or 
thrombosed wnH m which cure of aneurysm 
may entad hgation of other important artcr 
les or collaterals. Sympathectomy ma> some 
tune* be required because of assoaated 
causalgia. 


Sympathectomy need not necessarily be 
performed before operation the two proced- 
ures can often be earned out in one session. 
In every instance however one should retest 
the collateral circulation after sympathectomy 
and make certain that it is satisfactory before 
proceeding with the surgical treatment ol the 
aneurysm or fistula. 

After operation, s>Tapathectom> will also 
be found to be an adjuNrant m cor r e c ting 
certain difBculUes which sometimes follow 
extirpation of an aneurysm or fistula It Is 
dcarl> mdlcated when there is annoying or 
incapaatnting sensitivity of the hand or foot 
to cold In a patient wh^ place of residence 
and work or avocation make such ciposure 
necessary and when improvement In symp- 
toms Is noted on exposure to cold during a 
penod of procame sympathetic anesthesia. 
It is useful in cases of persistent edema which 
have not improved upon conservative treat 
ment It 1* generally hdpful and often 
dramatically so in cases of isdiemic paralysis. 
It appears to foster return of nerve functiOQ 
in cases of peripheral nerve injury in which 
the circulation is unpaired It is also useful 
m the treatment of associated causalgia which 
is improved temporarily but not cured by 
syrapiatbetic blocks. When a limb is found to 
be cold and pale or cyanotic after opieration or 


when gangrene is definitely thrett0«i im. 
pathectomy should be util^ iniocKcm 
it brings about gratlfymg restorstoo ol ped 
drculfltion though it will not ihnyj prewst 
gangrene In regard to the two rrrnT.v^ 
arculatory disorders which miy folkrv ijb- 
pathcctomy sensidvi^ of the limb to edd 
and decrease m exerdse toloince, the pro- 
cedure has a very beneficial effect opwo tk 
former but rarely has a striking cffecl 
the latter 

It is my feeling that when lynpitietic 
Interruption appears to be Indicated, perm- 
nent *>Tnpathe^m) Is generally prtfetide 
to procame blocks, though blocu ancknbt 
edly have a place in the treatment ol ccrtia 
cases. Sympiathetlc btermptian rena jah- 
fied for the Indications which have bea 
enumerated where no dear indiattop tab 
there seems to be no point m perfonning ifes 
procedure. It must be looked upon u a wh- 
ai>)e adjuvant In the surgical trcatmcBt d 
aneurysim and fistulas. It cannot be itfid 
upon as a certain guarantee against bchom: 
difficulties, nor can (t be relied upon as aw 
corrective for all functional disorder* wni 
may be present 

To have performed a lympathecto^ 
not rdieva the surgeon m responsiKEcj' fa 
utilizmg carefully performed tests for aid* 
end circulation for ex cr d s ii ig every cue » 
prcvTUt destruction of collateral vessels at t* 
time of operation and for praervinf t» 
conUnulty of the artery if powible- 


THE POSTTBAmUAIIC DISOXDERS 

The poettraomitic Tuomotor 
comprise a number of condlbonJ . 
many divergent opinions arc bdd 
would include cml> those cases with 
puin weakness disabilitj atrofby 
porosis, and either vasoconstnction ca 
dilatation. Others would indu^ tn 
category vanous vasomotor 
lowmg trauma, infection u>d ^ch . 
diWers as thrombophlebitis. ^ 
here wfll be limited to thedifficiffdofcJ^ 
trauma or to trauma and 
It has been my eipcnence t^t 
orders may be characteniw ^ ^ 

complaints and physical finding*- 
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pain 15 present either at rest or more common 
ly with activity and weight bcanng m others 
pain IS absent In some edema is massive, m 
others moderate or mild, and some have no 
edema at all Some have evidence of vasodi 
latation the majority of vasoconatnction. 
Cyanosis, coldness sensitivity of the part to 
cold and hyperhidrosis may be present In 
varying degree. Some have marked weakness 
of masdes some virtual paralysis. Sensory 
changes may be present 
In a group of disorders so vaned in thor 
manifestations there Is httle wonder that 
treatment cannot be stereotyped and that 
results of therapy are not uruform Those 
who have utilized sympathetic blocks and 
sympathectomy have been fawrably ira 
pressed with the results of such treatment 
(33) as have my assoaates and I It is not 
my feeling that such treatment should invori 
abl} be apphed or that it can ever be utilized 
as the wlc means of therapy It Is dlflicult to 
outline cemasdy one s view's of treatment for 
such a complex problem but to do so as sue 
antly as possible the following suggestions 
are made 

In any case of trauma which is unassoaated 
with mjunes contraindicating such treatment 
early active use of the part should be insti 
tnti^ Obviously wounds must be d6bnded 
fractures properly reduced and imraobilired 
and every precaution taken to prevent mfee 
bon \Vheaever edema is present proper 
elastic support, elevation and gradually m 
creasing use of the hrab in dependency should 
be utilized One must be sure to encourage 
the patient and to do every thing to prevent 
development of an attitude of inv^dism. 
If a real neuropsychiatnc factor exists, it 
must be recognized and suitable treatment 
instituted 

Whenever there are signs or syTnptoms sug 
Stsbng a reflex disturbance such as is under 
consideration and these manifestations pre- 
■'^t active use of the limb or do not improve 
rapidly with such activity and with proper 
•**ociated treatment, sympathetic blo^ 
should be tried without delay and should be 
repeated as frequently and as often os ncces 
If they bring about transient improve- 
ment but appear to have no permanent 


benefit, one should not hesitate to proceed 
with sympathectomy In certain cases it will 
be preferable to employ local procaine infiltra 
tion first before performing sympathetic 
blocks. If such local infiltration bnngs about 
temporary benefit but no cumulative improve- 
ment and an imtable trigger zone seems to 
exist which can feasibly ^ exdscd such a 
procedure may be Indicated In connection 
with local infiltration it is proper to introduce 
here the technique of procamization m the 
early treatment of sprains and strains which 
was found very effective m army personnel 
(20) That at least part of this Ixmefit results 
from blocking the sympathetic impulses Is 
suggested by the fact that such mjunes have 
been treated with equal succtas by syrapa 
thebe blocks (32) 

In the treatment of the late sequelae we 
have found that many patients obtam an 
e.Tcellent result from active use of the limb 
physiotherapy and elastic support when 
ne^cd It was found that m a small number 
of patients manifestations very similar to 
those gcoerally observed were either initia 
ted or perpetuated by neuropsychiatnc fac 
tors. In such cases psychiatnc therapy is 
obviously required In some a bnlhant result 
is quickly achieved others are \'ery refractory 
In rare cases responding unsatisfactorily to 
psychiatnc treatment, sympathetic mtcrrupi- 
hon may be a useful adjuvant m correcting 
certain manifestations such as persistent 
massive edema. WTien the simpler means of 
treatment show no promise sympathetic 
blocks should be earned out. Occasionally a 
patient is helped dcadedly by blocks but 
ordinarily any beneficial effect is transitory 
In general sympathectomy is the procedure 
of choicx for such cases. Except for cases m 
which a fundamental psychiatnc problem has 
been unrecognized before operation, the 
results are gratifying The manifestations of 
vasospasm and sympathetic owractivity re- 
spond dramatically cyanosis, coldness hyper 
hidrosis are reheved and 8ciisiti\nty to cold 
is cured or improved. Edema is generally 
lessened sometimes dramatically Pam is 
generally improved and is sometimes com 
pletdy eliminated Sympathetic interruption 
can ne^r be regarded however as the sole 
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form of trefttmftnL Whether it Is used or not, 
the patient must be encouraged active cier 
else must be enforced and edema must be 
dealt with by elastic support, rest, and gmdu 
ally mcreasing dependency 
No data have made available in regard 
to possible usefulness of sympathetic interrup- 
tion m the healing of fractures. It has been 
demonstrated however that sympathectomy 
may bo extremely useful m rrfuang edema 
and In eiiml gating marked vasospasm before 
bone grafting and other plastic restorative 
procedures. 


CAUSA LG lA 

The war afforded an unpvaraileied oppor 
tunity for studying large numbers of cases of 
CBUsalgia and their treatment (2 12 i8 
31 33) In general excellent results from 
sympathectomy were obtained The majority 
of patients obtained complete relief and im 
provement was almost mvoriabty noted in the 
remainder It has been the common observa 
tion that the results were better In the upper 
ex tr emity than m the lower Certain obsec^ 
tions suggest that the poorer results in the 
lower extremity may be due m part to Incom 
pletencM of the gan^onectomy— that it may 
be necessary to sympathectomlxe completely 
the area of the nerve lesion as well as that to 
which the pam Is referred (2 33) The senes 
of Rasmussen and Fnedman suggests that 
postganglionic operabons for the upper ex 
tremity are infenor to the commonjy cm 
ployed preganglionic operation m the tr^t 
ment of causolgla. Although such observa 
tions have not been uniformly made it has 
been my experience that the more severe the 
pain the more apt one is to obtain complete 
relief following sympathectomy Since the 
pain IS generally more severe in the upper ex 
tremities this may be an additional factor in 
the somewhat higher inadence of complete 
cures In these cases as contrasted with those 
having Involvement of the lower extremities. 
In general it is thought that the results are 
more favorable the earlier treatment is in- 
stituted. 

Some surgeons have utilized sympathetic 
blocks only as diagnostic and prognostic tests 
and some (33) have never obtained pennanent 


rehef from any number of pfoou* 
thetic blocks. Though we found thti n 
pathectomy was necessary in the nnjenty d 

cases, ray assodstes and I obserwd permtan 

relief from sympathetic blocb in nunKiw 
Instances. It is our feeling that ooe Awitj 
proceed with sympathectomy if r^cfm 
IS limited to the penod of sympathetic 
and that a series of blocks ihcrald be tod a 
patients who experience prokmgel refirf tfic 
a procaine block. If the relief does not bean 
progicssi\'eIy more prolonged as sAStTwi 
blo^ are earned out, they should be tbo- 
doned and operation should be earned oW. 
It is apparent from the ciperkiicc m the i» 
that a rare patient with csuialgui miy be 
cured by neurolysis or ncuroniMphy a by 
artificial fever theraw A rare cue, 
be ossoaated with definite oeuropiydBar 
features and rt^>md favorably to p^thhtii 
therapy (16) In general, however lympiliei 
tomy Is reepured Altogether the rtfdo ti 
brilliant 


PHAJfTOlI LIMB PADI 
Arn> AMPUTATION STUMP PAI* 

Few wartirae observatians have coeoe 
attention c o ocenung the use of lyop*!® 
Interruption m the distressing phantem w 

lyndromeandmampatationitninppsiii- to 

sure, a few cases of pam and 
minor amputation stiimps with 
or relief followmg iympathectcmyjii« » 
recorded (12) and I have made 
vaUona. In ad6tioii, Pool has 
thectomy in conjonctlon with cordofc]^ 
few case* of phantom limb pain ““ 
impression that lympathectomy ^ 

iul In rebeving the boming pain 
Hvndromc. In general, 
have been made of lymp^tk 
In the complex amputation 
mg major amputations ^ ^ 
hmb syndrome-In 0 ^^ 

of the Infrequency with 
ties have o<xuircd m milltf'^ 


aeheve the pniuaiy lesson to be 
Jie experience in the recent ^ pd 

ie treatment of ^^nputatiM 
Dhantom hmb pain but with tl^ 
jy proper operative techiuciae, by 
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i3e of the stump and by careful conditioning 
)f amputees to the nonnal physiological sensa 
ions of a phantom hmb which they almost 
nvanably crpenence (19) I have had occa 
non to obseive m patients in whom such 
irocedures were performed for other reasons 
hat the nonnal phantom limb sensations may 
X temporarily but not permanently rcheved 
both by sympathetic blocks and by sympa 
thectomy My own small eipenencc would 
lead me to behevc that sympathectomy rarely 
[las a place m the treatment of amputation 
jtump and phantom hmb pain 


TIIE INJURIES DUE TO COLD 

Opimons arc at wide vanance in regard to 
the rMe of sympathetic interruption in the 
injunes due to cold—frostbitc trench foot, 
and immersion foot or hand Elsewhere (28) 
I have attempted to review this subject It 
appear* clear that although other factors may 
have a part, thrombosis of artenes and arter 
loles Is the primary factor concerned in the 
production of gangrene— the most disastrous 
MQuel to mjunes from cold It is further 
well established that vasoconstriction is the 
pnmary response of the body to exposure to 
cold, and tl^t, although a transient period of 
reactive hyperemia may follow vasoconstnc 
tion is one of the commonest sequela. These 
facta would suggest that efforts to block sym 
pathehc impulses and combat vasospasm 
mi^t be fruitful m the treatment of the acute 
and later manifestations of these disorders. 

Numerous students have advised against 
ayinpathetic mtemiption m the early stages 
of tnrnch foot, immersion foot, and frostbite, 
Porhtps on insecure grounds. There is httle 
information from our own war experiences 
<»nceming the effect of these proc^ures m 
t« early treatment of frostbite although some 
of our aUies and opponents reported good 
results with sympathetic blocks and pen 
•rtenal sympathectomy Davis and asso- 
^tes, who felt that it was important to 
relcate vasoconstnctlon as rapidly as possible, 
tound that direct blocking of the sympathetic 
I^thways was the only means of accomplish 
^ end In severe high albtude frostbite, 
^uthworth has treated a few cases of early 

restbitc by sympathetic blocks with apparent 


benefit Berson and Angelucd noted no Im 
provement with sympathetic blocks in a few 
early cases of trench foot with massive edema, 
but obtained temporary dimmubon of pain 
and tenderness m milder cases. Lagh re- 
ported that sympathebc blocks were of no aid 
in the early tr^tment of trench foot, Ed 
words and ms co-workers m a small group of 
cases, found that sympathectomy gave good 
results in the early treatment of trench foot 
with gangrene but that it was not helpful m 
cases with tender painful and aching fecL No 
studies have come to my attenbon concermng 
the use of sympathebc mtemipbon m the treat 
ment of the acute phases of the immersion 
injunes. 

With regard to treatment of late manifesta 
bons of these disorders, the rWe of sympa 
thebe interruption has been more dearly 
defined The results of sympathectomy are 
good m properly selected cases of frostbite. 
The pitxiduit is useful m cases of gangrene 
excessve hyperhidrosis, persistent m^ed 
vasospasm sensitivity of the hand or foot to 
cold and sensory changes, Southworth 
reported some observabons suggesting that 
repeated procame blocks, alcohol blocks, or 
sympathectomy may be helpfuk Berson and 
Angelucd reported that sympathebc blocks 
were useful m late cases of trench foot with 
vasospasm, and that the improvement m 
treat^ limbs was foster than m the non 
treated contraiateral eitremibes. Although 
my assoaates and I were not impressed with 
the usefulness of sympathebc blocks m the 
late treatment of trench foot, we obtained 
conduaive evidence of the benefit of sympa 
thectomy m selected cases. Sympathectomy 
unfortunately rarely is of aid m alleviating 
the pain which is bo commonly eipenenced on 
weight bearing It is particularly helpful m 
cases of gangrene, in marked hyperhidrosis, 
especially if associated with maccrabon of the 
sIm and secondary infection in reducing the 
severity of symptoms In patients with sens! 
bvity of the ex t r em ity to cold and in certam 
cases m which there is disturbance of sensa 
bon Patterson found that, sympathetic 
blocks unproved temporarily the p^pheral 
pulses decreased numbness and pain, and 
abolished hyperhidrosis m the Attu casualties, 
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but observed tbat the benefiaal effect vras 
limited to the duration of sympathetic anes 
thesia. Southworth felt that sympathectomy 
produced benefiaal effect upon the late mam 
testations of immersion foot although it had 
httlc effect up>on deep pain. 

Because such contnulictory opinions are 
held by different observers it is aceedingly 
difficult to summarise any lessons which may 
have been learned in the recent war concern 
mg sympathetic interruption in the treatment 
of the early stages of the mjuries due to cold. 
I thinV it IS fair to sa> that at least no harm 
has resulted from the use of such procedures 
and that their use for further evaluation vs 
warranted* Tliere is much to suggest that 
th^ may be very helpful eipeaally if apphed 
early and particularly m cases m which gan 
grene is threatened or existent- It is m> 
feeling that if transient improvement without 
permanent benefit Is noted foUowmg Mocks, 
espeaaHy In cases with marled ischemia, 
one should seriously consider early sympa 
thectomy With regard to the later stage* of 
these m/oncs, it is dear that sympathei^my 
has a definite though limited pUce in therapy 
Though repeated sympathetic blocks may 
occasionally result m benefit, sympathectom> 
IS generally required Sympathetic mtemip- 
don cannot be looked opon in any case as tho 
sole means of therapy One most, under all 
drcumstances, protect the mjured limb from 
trauma, mfccdon and from external heat in 
the amte phase there is much to suggest that 
andcoagolants should be emploj-od m early 
cases conservatism should be practiced witn 
regard to gangrene and necessary omputa 
dons physiotherapy and active eicrase 
should be utilized after the acute phase is 
passed shoe corrections peychothcrapy and 
other means should be us^ when Inoicatcd. 
It IS my opinion that further experiences will 
confirm the usefulness of sympathetic inter 
ruption in alleviating certain complaints late 
m the course of these disorders and that th^ 
may well prove of value m the early stages 

SUVUAJIY AND C»NCLUSIO^S 
The experiences dunng the recent war have 
in generaJ confirmed pre-existing impressions 
concerning the usefulness of sympathetic 


inttmipUon in cases of tnoma md a tk 
poattnumutic state*. Certim ler 
dons of these procedures have been sjb- 
hsbed The war experiences kre bea 
pardcularly valuable in providing hrp naa- 
bers of cases for study with coojequeat brtte 
evaluadon of the specific TTidif«h.->.^^ tk 
merits and the hmitatioTtt of iTmptkti 
interrupdon- It would seem that 
sympathedc Interruption may yield pit3j 
ing results In some iiiftancei m idncli praria 
blocis giw unsatisfactory resnltj. VTitk n- 
gard to certain types of Injury there ce 
differencesof op mion concerning ^ naefoiaei 
of these procedures. In the presentifiot d 
fhiK problem an effort has been made to tjh 
into consideradon the studies of vmcraiiiw- 
tigatora, though the views eipreoed cnocin- 
mg controversiil Issues have necessarily to 
influenced by personal experiencet 
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THE TRANSPORTATION OF SOLDIERS WITH FRACTURES 

WILUAM J STEWART NLD, Cdombtt, Mmoan 


^ I 'HE tmiaportation of a soldier with 
I one or more fractures usually com 
I pouoded was one of the major modi 
cal problems encountered In the 
European Theater of Operations. In general 
most of the patients, immediately after wound 
ing were transported by ambulance from the 
Old ftaticms to the forward hospitals and then 
by tram boat or airplane to the rear echelon 
hospitals. 

The past standard practices of transporting 
patients with fractures recommended by the 
Army Medical Corps were reviewed by the 
consultants and somewhat modified before the 
advent of major hostiiitica on the continent 
The major modification was made m regard to 
the transportation of fractures of the upper 
extrcjnftfea. 

Almost everyone consulted agreed that the 
Murray Jones ann splint was an awkward 
device to apply and It was fdt by most doctors 
that this awkwardness, combln<^ with certain 
dangers of excessive preasure m the axilla off 
set any good factors about the ^ilint Accord 
in^y the medical officers were not encouraged 
to use it Most upper extremity Injuries were 
very simply and easily by simply 

bmding the affected arm to the trunk with a 
sufficient number of tnangular bandages. This 
provided good comfortable immobllixatlon 
and obviat^ the nec es sity of applying a cum 
bersome piece of apparatus. In addition 
transportation by litter in an ambulance was 
a much mmpVr procedure th*n it would have 
been If this splint had been used widely 

Upon artr^ at a field or evacuation horoi 
tal, or any hospital where surgery on the in 
jureduf^icrcxtremity was performed a plaster 
velpeau or modified plaster shoulder spica 
drosing was applied after surgery and was 
termed a tran^iortation plaster splint for 
the next stage m the evacuation of the patient. 

P rCTC iti4 io tb* * . * '"J*^'*" CB Fnctmt before tW CHelfei 
CeofTOi <y tfa* Ammoa OJcfc of S u r tw , Clmfcad. CUa, 
Drcraibe 6-*o, tw4. 


This splint was other removed and rjol 
was inspected and the epEnt then xu mp- 
piled or else It was left mtict by laitwt 
medical officers in the Ene of manna, 
according to thdr best judgment Evcntnilj 
the patient reached a genaal hn«pti] slxa 
he was to be hospitalised for thea^iti|eb 
his treatment At this hoaptUl the “tnn^ 
tatioD plaster was removed and appropcolt 
therapy usually skeletal tractsn w« «!■ 
tuted to care for the fracture. 

The first splmt applied for the tniapsU- 
tion of fracture* of the long bones of the le*n 
extremity was almost tuuvenafly the vaj 
half ring splint This was tppBcd it the f» 
ward dressing station and rtmaii>ed h ^ 
until the patiuit was received at the fiodf 
evacuation Eospitai for ta initial deSmtuf 
therapy TTie ambulance driveo and othn 
responsible for his care daring traamorbW 
from the aid station to the fonrtrd kajP 
were instructed to release the traction fxevsw 

by the army hitch which was, in most natoffl 

applied over the patient s shoe of the in^^ 
extremity In t^ event the foot 
injured together with the long 
lower eitreinity the extremity was snnplT 


in place m the half ring ipflnt by nsesM 
angular bandages, usually five In 


tisdicn' ' 
it CM®* 


no attempt was made to aj 
observed a few individuab or.. - „ 
tioQ hospitals who had had undue 
cau sed by the army hitch, or who lad 
hitch in place many hoon without »» 

I caimot recall a single lostai^ 
permanent da m age was done tno t* 
dure. I was favorably Impressed bj 

fort with which most soldicTS , p 

fractures were transported fro® 
stations to evacuation hospltab In tnc 


half nng splint ^ A/heA 

After imtial definitive 

ment, etc. -at the field ot evacnatioob'^^ 

theaep&tia2ts,foTthtjai»tp^ 

In and one-half plaster hip •!* 
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a patient who must be transferred to some 
other hospital for long term care When dvfl 
ian Injuries involving the long bones of the 
lower extremities arc encountered the army 
half nng splmt with foot piece and army hitdi 
reasonably well padded o\*cr the dorsum of the 
foot provides an excellent device for trmn^r 
tation In the event a compounding wound 
has been encountered which has been dfbndcd 
Or closed a well padded plaster sptca applied 
to the extremity without regard to the prob- 
lem of reduction of the fracture serves as an 
excellent transportation device 

CONCLUSIONS 

I The Murray Jones arm splint was felt to 
be cumbersome and didcult to eppiv Much 
more comfortable and efficient mnnobUkation 


was obtained by binding the fajored 
extremity to the patient s tmnL 

3 TTie plaster veteean and moffiW ihed- 
der spicas were preferred to hingmj fttn 
m transporting patients after imtud 
3 'ITieannyhalf nngiplint'withinnykd 
IS an excelleDt device for tnmportiQj fac 
hires of the lower extremity 
4- One and one-half or double bpgfa 
plasters are recommended after bHal cchit 
and are much to be preferred to the 
traosportatiem devices labelled ToteukipEiiS 
5 The above devices, coxiaihng of piboC 
body Immobilixatfoo plaster c 

shoulder spicas army half nng ipEnti ni 
foot rest and army dove hlt^ and phjJe 
traoifportatlon spicas can weD be rwonuneniU 
for civilian use. 



PENICILLIN IN EXPERIMENTAL 
INTESTINAL OBSTRUCTION 
A Summary of Observations with Reference to 
Their Clinical Application 
ALEXANDER BLAIN MI MD Ann Arbor Michigan 


HE mechanism of death m mteatinal 
obstruction is only poorly under 
stood Previously death m all types 
of obstruction waa asenbed to a tox 


1 It IS now known that the vomiting 
dated with high obstruchons produces 
profound diemical changes m the body and 
that these may be alleviated by the parenteral 
administration of salt and water llic studies 
of Wangensteen and others have shown that 
the relief of intestinal distention does much to 
reduce associated shock and the hazards of 
operative mtervention In spite of the ad 
vances oi recent years in the management 
of bowel obstructions we sull find i patient 
out of every 5 or 6 dying after operation 
for acute mechanical obstruction of the small 
bowel (5) 

It IS thus obvious that more must be 
leamed concerning the pathology of mtestinal 
obUructions m order that new surgical ad 
juncts can be developed to dimmish the 
iiaxards associated with such lesions. 

When pemolUn became available for es 
pcnmental purposes, we were given the op- 
portumty to restudy certam phases of the 
intestinal obstruction problem The factors 
of bacterial infection and toxemia ui the path 
ogcnesis of death from experimental obstruc 
tion particularly were reinvestigated. 

It is the purpose of this report to summantc 
our studies on the effect of pcmalUri m expen 
^^tai tjpes of mtestinal obstruction and to 
whj the conclusions reached demand 


"M uprmenr iiu»ud ro«7w m 

TTZ?biLT* Jobn* Ilopkfats lloaplul bo* Roident Scriw*, 
Honatir^ Aibor 

^ £oniiB 00 FtmduneBUl SonicBJ Probtotu, 
, ^ tie CSakil Ccncrai </ tic Amervaa CoUcfe oT Sar 
Omkad, OhKDectnibcr 6-». 946 


new rljnirfll emphasis on the phases of the 
problem which were investigated 

PENICILLIN IN ISOLATED LOOP EXPERIUENTS 

Pnor to our experiments with peniatlm in 
dosed obstructed mtestinal loops (12) It was 
known that ammals with such lesions would 
die usually withm a week after the creation 
of the loops in a manner which could best be 
explamed on the basis of a toxemia. The 
pioneer studies of Stone Bemheira and 
Whipple had demonstrated that death m such 
expenments could not be explamed on a basis 
of vomilmg and that septicemia was not a 
factor The numerous experiments to prove 
or disprove the elaboration of tone substances 
within isolated loops have been critically re 
viewed by Cooper (1928) Morton (1939) and 
Besscr (1940) Some mvestlgators, notably 
Davis and Stone Murphy and Brooks Drag 
stedt and Firor (10) believed that lethal 
toxins did develop m isolated loop expenments 
end furthermore that the source of these tox 
ins was bactenal This latter belief waa based 
OQ a process of exclusion as there was no posi 
bvc way to rule out sources other tiian bac 
tena for the production of tonns. 

In Dragstedts expenments the isolated 
loops were washed with ether The dogs hav 
mg washed loops survived much longer than 
did the controls- 'Hie pcssibihty was never 
ruled out m his experiments that the ether 
might alter the loop mucosa thus mterfenng 
with the absorption of toxins of any origin 
Firor (10) demonstrated with U shaped loops 
having both ends open at the surface of the 
dog 8 abdommal wall so that periodic through 
and through cleansing with saline solution 
could be accomplished that life was prolonged 
for considerable penods of time after ic loops 
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Fi( Occhirioa of bcnel lumen by UinfrctkiB jut 
abort terairtalwo o( aBtlmeaeotcrfc rtery of iltom and 
cloftirt ^ prcromal and distal tods. 


wtre finally closed The fact that in hia ex 
p)eninciit3 the animals r\-cntuall> died of In 
anition obscured the mechanism of death in 
these eipcnmcnts but again suggested the 
elaboration of lethal tonns of bacterial ongui 
Firor a onginal suggestion (i i) that a rood 
ern chemotherapeutic agent (sulfasundine) be 
eraplojTd m isolated loop eipenraents, was, I 
bebe^■c the greatest contribution to the stud\ 
of mtestmal obstruction since the introduction 
of the Miller Abbott tube b\ Abbott and 
Johnston Firor and Poth (iij demonstrated 
that fulfasuiidine when placed m ck»ed 
isolated loops, would protect animals with 
suchobstructionsforlongpenodsoftimc The 
work wai confirmed (iv Me had one such 
animal which was sacrificed over a j-car after 
operation The objection to the sulfasundme 
expenmcnti was that the mucosa ^■as altered 


by being cowred with a thick putt 
could theoreticalJ> ha\'c interffreliiikitt 
absorption of toxins of an) onpa. ih 
scrvations of hirer and Poth H to lien- 
portant studies of Samoff and Poth (iS)nd 
Samoffand Fine (i9)wborq»rtedtlata£j- 
sundme had a protective effect m dopwi 
ileal lesions, produced b) ocrinaco d tit 
mcscntcnc \'ems, but m whicfa the bnd 
lumen was unobstructed Tbcir itmSei tsuh 
lishcd the important rile pltjed bj haden 
m such lesions, but showed thit s uHufmkg 
must be present for some time for effectra 
bactcnal depopulation of the bowel to oerr 

In ig4S it was shown (la) with the 
pcnicfllin cither placed m Bolited loopi ■ 
administered parenteially in dogi harq 
isolated loops, that bacteru or bacteml po! 
uctB were responsible foe the death of sai°^ 
in such experiments. Furthennoie, the 
dogs having isolated obstructed jejun^ 
could be prolonged for ogmScint 
time when peniaUin was placed In the Jcq 
or was given intramuscoladv Tto ^ 
per cent of 15 control dogs with L^tcdjejc 
twps death occurred within 6}4 diyi 8j p 
cent ditd In iK d*>-« ?r lea 
of IS dog^ in whose 
wMpUetd protection wsssffordedl" 9^ 

o^Tr 2 months. . ,i^. ^ 

Itwssw.dcljhcldstth.tti«ttol^ 

allm WM not cffectii-e 

ncgstu-c boalh. Tto 

that for bU practi^ ^ 

large doses was effcctisT is ^ 

th intestinal tract iwete™ cf th 

It was found that marked 

loop ocoimugm the pr^roo 

agenta ™ si’™*’* 


aiJCnUI WM - 

sence of distention 
bacterial flora 

agents was compatible with ^ ^ 

lints indicated that 

ent before infection of the 


ent oeiorc 

the noTT^ inteiUiud flora ^ pe 

scopic and bacteriological e 

Bcnted to show that penicillin givt« P 
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Flf » Method of tying o(I rae»entenc 'Tim to IloU *ejrDent. a, PrtadniaJ turned 
in eod U, diuil turned la end c. real la mcMaterv at dbtaJ ertraalty te^tDcat to 
be itnagiaUted. (Courteay Ball Jokm Uofktiu uasp) 


lactlcaDj m large doses, whether in a loop or 
pareaterallj can pro'ent infection of the dis- 
tended intnUnal wall by the normal mtestinal 
flora. Recently In expenmenu employing 
streptomwin m rabbits with closed loops 
(created by tying off the base of the large ap- 
pendix) a similar protective action was 
demonstrated (9) 

PENICILLIN IN 8TRANOULATED LOM ILEAL 
OBSTEECTION 

In an attempt to produce an obstruction 
more like that occurring in man and to test 
a treatment which might be effective for a 
similar type of obstruction in man Dr John 
D Kennedy and the author Cl) created 
strangulated low Deal obstruction in dogs by 
first completely occluding the bowel luraen 
(Eig i) and then tying off the mesentenc veins 
to a 60 cenbmeter segment of the obstructed 
bowel (Fig 3) The rcsultmg obstructions 
^re charactenred by severe strangulation 
(^>6 3) 'Ihe control dog s mtestines all 
showed mucosal ulceration and massive bac 
terial mvasion superimposed on the venous 
infarction which would often be accompiaiiied 
by perforation In the first 34 hours following 


the production of such lesions there would not 
always be pcntomtis unless perforation had 
occurred Later peritonitis developed whether 
or not there was perforation The lesions m 



Fig 3 SUunnlatcd low ileal obstruction ibowing grtwt 
appearmnet o< the rrtoltitig hefDorrhagk Inlirction of the 
bond malL The proiim*l turocd-ln cod U in center f 
photograph In thli pirtloiUr cmc thli ledoo nu rrtecteil 
71 hocnMler lU prodnetloo in 1 dog treated «ith tna«<\c 
«loie» ol penldHin The animal wm cured. 
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•URVIVAl. IN HOtMt 



KMVIVAL IN KOUM 


Clnut Diigrtm ibomln* rcUtIve nrvira] tinm ol cored. Both groop* er» tre*led 
dofi with ttroofukled He*! oortroctlon* oot treated »iUi chlodi M»d I***- 

pcmcilB ucmtjusled « th tbe btrri tl disoof donwltlt virml tiw of cootrel dop Ith 

trmnpilated He*] ohrtniclloea treitcd »Ith peoldlliB It ticoi. CroM thatch, po*tfipo»oT» 
can be wen that 4 of the 5 peoldlfiii treated doga havtnc wtth atranpikted Heal obatntctk^ t* ^ 

lit rwectkma of the! ttiiuifultted o hatr octkma mere of p^rJHTHp parenteraDj Blaa tlot, core* 


similu' eipenmentil obttructions which had grama) ahrayi showed a wcD miAed 
ijcen treated with maiaive doses of pemcfllin invaaon microscopicaDy but thu ^ 
(100000 units every a hours for 24 hours, aably leas than that which ocanreo 
50 000 units e\’ery a hours during the next controls. , obstm^ 

48 hours, and 50 000 units every 4 hours dur Thirteen dogs, with this 
mg the remainder of the survlvid of these tion treated ^th whole blw 
dogs whose weight averaged leas than 16 kilo- solutwo intravenously and with pn> 
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saline solubon subcutaneously to corabat 
hemorrhage, shock, chloride and water loss 
died within 36 hours. Seven dogs treated 
similarly but with massive doses of pcniallm 
m addition survived between 50 and lOo 
hours (Chart i) Six dogs bved 70 hours or 
longer 4 90 hours or longer In addition m 
3 other ppni rillin treated dogs resection of the 
strangulated obstructed bowel was performed 
at 7a hours (a penod twice the survival of any 
control dog) with a cure in each animal Later 
m 3 more penioUm treated do^ resections 
were earned out at 72 hours, with cure m 2 
of the 3 dogs Thus, there were 5 late rcscc 
tions performed at a time which was twice os 
long as any dog not treated with penialUn 
lived. Four of the dogs In which late rcaec 
Uons were performed were cured Drs, Robert 
J Caliban and Henry N Harkins aided us in 
these latter experiments and we reported the 
resection expenroents with them (4) 

In all cases, the control dogs and the dogs 
treated with pemallin were treated with equal 
vigor for shock hemorrhage chlonde and 
water Joss. la a of the penidllin treated dogs 
and I of the controls, voKnilua of the strangu 
lated bowel converted simple strangulated ob- 
structions into strangulated dosed loop ob- 
structions, Thus It was demonstrated that 
pemallin m the doses employed (which were 
m assive) In the study, could prolong the hves 
of experimental animals having the type of 
strangulated obstruction chosen for the study 
It was also demonstrated that this prolonga 
tion though striking was limited Whether 
the limit was set by (i) the final inability of 
the penicillin m the doses employed to con 
trol bacterial infection (2) fatal alterations 
m metabohe processes and body chemistry 
(the serum NPN phosphorus and potassium 
were elevated the sodium and chlonde were 
normal to high and the carbon dionde com 
power was low) (3) the presence withm 
“cp^toneal cavity of necrotic strangulated 
“3wel, or (4) some combmation of these foe 
tors, could not be definitely established on the 
of this study Because of the effect of 
P'^^lhn m experiments with nonstrongu 
lated closed loops, however it would apjiear 
that the effect of pemallin would be much 
more striking In obstruction in which the de- 


gree or amount of strangulation was leas 
marked 

These studies demonstrated that bacteria 
pla> an important rfile in the ' toxemia” and 
death m dogs with strangulated ileal obstruc 
tions and that oggrcssive antibacterial therapy 
in the form of frequent, massive doses of peni 
cilUn is effective to a significant extent m 
treating such lesions. 

THE riELD FOR PENICILLIN THERAPY IN 
HUHAN INTESTINAL OBSTRUCTION 

In a study of 204 cases of acute complete 
mechanical obstruction of the small bowel, m 
which patients were operated upon at the 
Johns Hopkins Hospital during the lo-ycar 
penod 1936-1945 there was an overall mor 
tahty of 20 per cent (5) When this mortality 
rate was corrected for deaths due to cardiac, 
pulmonary, and other causes not directly re- 
lated to the mtestmal obstruction the mor 
tality rate was 15 per cent Of the 41 deaths 
m the senes, over half were due to pentomtis 
In 37 per cent of all cases the bowrcl was 
strangulated at opejabon In an additional 
5 cases although the bowel was considered 
viable by the surgeon at operation gangrene 
and necrosis were found at autopsy The 
stranpjlated cases accounted foroverhalf of all 
the deaths due to pentomtis. The study con 
firmed the statement of McRittnck and Sams 
that ‘the factor of strangulation is the great 
cst single factor determi^g the outcome of 
a case of intestinal obstruction and showed 
that there is a fertile field for an adjunct 
against bacterial infection m mtestmal ob- 
struction Indeed it would seem that no 
further great reduction m the present mortal 
ity rate can be noade until bacterial infection 
and ‘ toxemia * are combated 

DISCUSSION 

Evidence haa been presented which demon 
stratea the important rdle played by bactena 
m death rcsultmg from the types of obstruc 
bon studied Furthermore it has been shown 
that the lethal effects of bactenal growth can 
be significantly obviated by massive doses of 
pemallin It should be stated here that the 
exact mechanism by which bacteria produced 
their lethal effects m our expenments is not 
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dew We feel that the aacribing of all deaths 
m ejqjcriments of this nature to pentooltis u 
an ovcT-almpUficatlon of the problem (14) At 
any rate it would seem that the bencfidal re 
suits of pemdlhn therapy noted in our ezpen 
mental animals, could he applied directly to 
man Human studies have revealed that the 
problems of strangulation and infection ere 
grave ones and also that the presence of 
strangulation li often imposafble to diagnose, 
especially In patients with early cases short 
of direct >'isualizatiQn of the affected bowel 
wall 

^Vben these factors are combated m eipen- 
mental animals life is prolonged and slgmf 
leant protection is afforaed 

coNCLuaioNa 

I A dinical trial of massive antibacterial 
therapy for acute mechanical small bowel ob- 
struction m man is warranted 

3 It IS believed that such a tnal would alg 
nificantly lower the present Intestinal ob- 
struction mortality 

3 PemcUhn should be regarded as an ad 
]unct to earl) and adequate surgical interveo 
tioD m acute obstruction and not as a means 
to delay operation 
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MAJOR AMPUTATIONS 

RUFUS H ALLDREDGE MD FA.CS New Orimni, LouiHan. 


^ I the changes which have come about 
I in the surgical treatment of amputa 
I tons due to the recent war effort and 
which are adaptable to use m aNnlian 
Gfe have been chiefly the result of good plan 
mag and organization lor the care of these 
cases. The carij establishment of the use of 
KKmd surgical pnnaples and practices for the 
eariy and immediate care and tron^rtation 
of war amputations and implementation of 
these pohaes by authoritative directives was 
an important part of this pl anni ng This to- 
gether with the estabbshment and orgamza 
bon of speaal centers for defimtive core and 
rehahihtabon contnbuted more than anything 
else to whatever changes for the better there 
may have been m surgical treatment The 
modem advances m mcdiane medical educa 
don and graduate education played the rdlc of 
makiiig a higher standard of practice of mcdi 
^a£d surgery available, but all these would 
have amounted to very httle had it not been 
for proper organization (5) This brought the 
together under the direction of highly 
speaalixed surgeons who hod the responabil 
*ty for not only organizing the whole function 
of the center with all its different depart 
meats but for all of the complete core of the 
whole patient and all of his problems. Even 
here in the amputation centers the value of 
organization could hardly be ovcrestiniated 
For truly surgery 15 not the end but one of 
many means to the end m this field Besides 
organization it was chiefly due to the fact 
the surgeons were m complete charge of 
p of the amputee 5 problems from the Umc of 
hu amputation until he was fitted with a limb 
^ trained to use it that better surgery was 
done with better results than ever before (i) 
These are the important lessons learnt 
from the War and herein he the hints for the 
if service is to be improved for avihans 
m the future. It is of course impossible and 

la ih lyrnpc^hnn od FtmIhio brfon CBakil 
Ajwicwi Catkfc ol Sar i cop*, OerdiDd, OUo^ 
i6-»o. (h6. 


unnecessary to dupheate the war services m 
avil life but it would be a simple matter in 
deed to estabhsh organized amputation serv 
ices in the larger avihan hospitals, just as 
fracture and other speaal services were devel 
oped m the pasL The management of ampu 
tations would then improve just as fracture 
treatment has. There is no obvious reason 
why Mistmg limb maLers could not co-op>erate 
completely with the surgeons in this matter 
just as brace makers always have. There can 
be no quarrel between surgeons and limb malf 
ers The ultimate aim of both should be to 
give the patient the best possible care If 
either or both fail m this important task they 
may find someone else doing their work for 
them For if something is not done to improve 
the care of avihan amputees the federal agen 
aes may justifiably take over the whole prob- 
lem including e^aally the manufacture and 
fitting of artifiaal limbs. 

sunoEiy 

The strongest trend m the surgery of ampu 
tations has been toward more conservatism 
This has been true both m the immediate 
surgical treatment and in the definitive sur 
gery The general use of the modified guiflo- 
tme amputation at the lowest posable level 
resulted m the saving of more of the limb than 
ever before m war or avil life both at the tune 
of primary amputation and finally when de 
fimtive surgery was done. The more complete 
understandmg of the problem of the amputa 
tion stump m its relation to the prosthe^ by 
the siugeons has resulted m a more conserva 
tive surgical attitude with a marked tendency 
to leave as much stump length as possible and 
to fit the remaimng stump with a prosthesis 
regardless of its length. The chief exception to 
this 15 amputations below the knee of more 
than 7 inches m length. One of the truly great 
lessons learned was that the problems of the 
surgery of the stump are so closely related to 
those of the prosthesis that it Is impossible to 
completely understand one without under 
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standing the other and that thej cannot be 
separated from one another Since the aureton 
]s the only one who can understand all of the 
problemi, particularly theae two he Is the only 
one who is or ever will be quallhed to properly 
supcmie and direct the whole care ot the 
amputation stump and the patient 
The important changes that have come 
about m the surgical treatment of amputations, 
then, have not been due to the development 
of new operations, techniques, or methods. 
Rather they are due to organization good 
judgment good surgery and most important 
the complete responsilnhty of surgeons for the 
whole patient and all of his problems. The 
problem is an arduous one and nothing has 
j>cen found which will take the place of hard 
Trork and the greatest attention to details. 

I The open or modified gHillotme ampula 
lion The routine use of this method of am- 
putation m the Cmted States Arm> has again 
proved to be the safest and best method for use 
in war notwithstanding some opinions to the 
contrar} -Uthougb long akin flaps which tend 
to dose the wound prematurely are undesfrable 
it IS unportant that viable sUn be conserved at 
least equal in length to the bone The use of 
the modified guillotine amputation at the low 
est lesTl consistent with proper dibndement 
without regard to the final site of amputation 
with proper sLm traction until the stump is 
ready for final revision or rearaputation has 
proiTd to be of such great value in the war 
that it must find greater use in contaminated 
avQian cases. The stump Is ready for revision 
or reamputation in from 3 to 8 weeks post 
operatividy dqicndlng upon the case. Re- 
omputation at a higher levd when indicated 
ratn be done much earlier than rcinsioa at or 
near the stump end This is one of the reasons 
why the onginal open amputation should be 
done at the lowest postible lesTL The stump 
is ready for re\ision when the skin has been 

C ’led well down over the stump end drainage 
ceased, swelling has subsided and the rt 
mainlng open wound is deam Routine bacte 
nologiad examination of the stump wound Is 
advisable before the final operation is done. 
It is not necessary or desirable in the major 
Itv of cases to wait for complete healing to 
take place (6) 


TTie use of skin grafts on amputation stamps 
Is mentioned only to be condemned They are 
distinctly disadvantageous in that they stop 
the whole normal healing process and they are 
poor substitutes for the normal skin whl<i can 
easflj be drawn down over the stump-end by 
traction When skin grafts are used they hi 
terferc with the function of the stump In the 
proslheali by breaking down to such an extent 
that they should routinely be removed and 
traction applied until the skin can be dosed 
The removal of iJdn grafts from stumps for 
use elsewhere is equally to be condemned is 
the donor area causes difficulty when the pros- 
thesis is applied 

3 Ejsenliul potnU in ampHlaiton (a) The 
operation should be done with the use of a 
tourniquet whenever possible. The use of the 
tourniquet can be extended by the use of 
Wireth pins on short thigh stumps. 

0 Defimtivt operation should be done In 1 
dean field and under cartful aseptic prtcau- 
tiona 

c Except m end bearing stumps, the ikm 
flaps should be cut equal in length so that they 
meet m the center of the end of the stump 
without redundancy A g ener al rule for esti 
mation of the length of skin flaps xs to cut 
each flap appro^mately two-thirds of the 
length of the radius of the limb 'Hw stretch- 
log of the flaps, which then results after under 
cutting permits tbera to lengthen suffidcntly 
for dosure. 

d The deep layer of fascia is reflected with 
the skin flap in primary amputation whenever 
postible ITie rausdes arc divided slightly dis- 
tal to the saw Ime so that after retraction has 
taken place the end of the musdes will be at 
the lev^ of bone lectioo- 

e. The periosteum Is sharply divided at the 

level of bone section- 

f The main nerves are gently pulled down, 
enioothly divided and allowed to retract out 
of the stump end- Nerves arc not bgited 
cautenxed injected, or otherwise treated by 
any fancy technique 

g The tourniquet should be removed after 
the mam vessda have been ligated and com- 
plete hemostasis obtamed The skin fl*P*,^ 

dosed by simple interrupted skin sutures. The 

use of lubcutaneous and stay saturea Is not 



ALLDREDGE MAJOR AMPUTATIONS 


761 


onl> unnecessary but contraindicated in that 
they further trauraatixe already ischemic flaps 

h Drainage should be used more or less 
routinely for 24 to 48 hours m all amputation 
stumps because of the tendency for postopera 
tive dramage from the mass of sectioned muscle 
and from the bone. 

j Poitoperattvt care There is no subsbtute 
for complete bed rest, elevation and proper 
spbnting in amputations below the knee until 
complete wound heahng has taken place A 
penod of at least 3 to 4 weeks is required for 
proper heahng of these cases Other amputa 
tions may h^ m less time Postoperative 
sphnUng is preferable to skm traction even in 
cases in which the skin flaps arc tight Am 
putations through, or above, the knee should 
not be elevated as this causes flenon contrac 
tures. These patients particularly bilateral 
above the knee amputees should be turned 
face down at mteri^ whenever possible to 
prevent contractures The routine use of elas- 
tic bandages for compression dressings has 
been found to be of great value 

Eieroses designed to overcome contrac 
tures and to strengthen the muscles of the 
stump are started as soon after wound heahng 
tspossible Wrapping of the stump with elas- 
tic bandages for stump shrinkage when prop- 
er!) earned out has proved to be of great 
value. Exerases and wrapping arc the only 
two forms of physiotherapy which arc of value 
Massage la aJwrays contraindicated as it may 
be harmful and is of no value 

Occupational therap) has proved to be im 
portant both In keeping the patient s mind 
occupied whfle he is waiting and also in the 
trainmg of the use of the arm prosthesis. 

4 ^lennon grafts The extension of the 
hone length of certain stumps when the nor 
mal soft tissues were present but were devoid 
of a considerable length of bone pro\cd to be 
a practical and \'aluablc procedure in certain 
cases particularly in amputations abow the 
elbow The fibula has been succcssfull) used 
^ an intramedullary cxtcn«i( n graft in the 
nicdullar) canal of the humerus. 

The use of extension bone grafts on ampu 
UUon stumps where an) type of skin graft is 
required to extend the length of the stump is 
probabl) not justified in most cases in view of 


the disappomting results obtained This is 
true of arm stumps as well as vanous types of 
amputations of the hand thumb and fingers. 

5 Homogenous hone and bone bank The 
successful use of freshl) transplanted homolo- 
gous bone grafts m a number of patients with 
multiple injunes and amputations who had no 
bone graft donor site led to the limited use of 
a bone bank at the Thomas M England Gen 
end Hospital The bone was collected from 
clean rcamputations and stored in an ordinary 
electnc refngerator m glass jars contaimng 
normal saline solution saturated with sulfa 
mlamide The use of bone preserved m this 
manner w’as not great enough to warrant con 
elusions as to its value but the expenence was 
suffiaent to suggest further experimentation 
with the method This expenence did prove 
beyond doubt that freshly transplanted ho- 
mologous bone gave good final end results in 
a high percentage of the cases. These results 
will be published m a subsequent paper 

6 Stdfa drugs and penic^tn The use of 
medication of this type has undoubtedly been 
helpful m combating senous infections and has 

time m some cases. The routine pre- 
operati\’c and postoperative use of medication 
of this type however has not been proved to 
be of outstanding value 

SITES or UAJOE AirriTTATIONS 
I Amputation of all digits at or near the 
metacarpophalangeal joints Phalangization of 
the metacarpals, with complete removal of the 
second and third and sometimes the fourth 
metacarpal bones, and plastic closure of the 
remaining defect with the formation of a deq^ 
deft was found to be the best solution to this 
problem t)pc of amputation The remaimng 
digits thus formed haw the advantage of sen 
sation active motion and prehension They 
were so capable of function that all pmtients 
operated upon were compPetcIy satisfied with 
the results. The function thus obtoinerl is in 
some wa)’s similar to that of a Rrukenberg 
stump This of stump is very satisfac 
tonl) fitted WTtn a cosmetic hand which is 
uswl on occasions when actiw function of the 
stump 15 vicondaiy to cosmetic appearance. 
The technique of this procedure will be dc 
scribed fully in a subsequent artidc 
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2 Ampulalion at Ibe Knti joinJ Amputa 
tion at the wnst joint has bw rcvi\Td both 
m that coanto and m Europe. The carpal 
bones should be conicnrd If posable, but if 
not dimrti eolation without them U aatlsfac 
tory Amputation at thu site conserves length 
and when propetHv fitted with a prosthesis 
there is some uWul pronaUon and supinadoD 
The prostheas does not extend above the d 
bow Amputadon at the wnst is somewhat 
more dlfificdt to fit with a prosthesis than am 
putadon at the junction of the lower and mid 
die third of the forearm but this can usually 
be overcome b\ effort and eipcncncc. There 
have already been many IraprovcmcnU id the 
prosthesis for amputations at the wnst both 
here and m England (4) 
j. AmpHialton at the junction of Ike lover 
and middle third of ike forearm If omputaboo 
through the wrist u impossible the next level 
of choice is at this Imd or approximately a 
Inches above the stjloid process. Before the 
war ihi« was the standard site of amputation 
in the forearm and was preferred bv most sur 
geons and limb fitters. All pos^le length 
should be saved above this level 
4 Skorlbeioveibovtlumps All length pos- 
sible should be sa\'cd below the dbow dnee 
improved methods of fitUng have resulted in 
greater abilitj to fit these short stumps than 
c^‘cr before. It is possible to fit sadsfactonli 
below the elbow stumps as short as one-half 
inch in The relative stump length may 

be ahghtly increased by resection of the biceps 


tendon at the time of final operahom This can 
easily be done bj reflecting the anterior flip 
without the necessity of making a separate 
masion (ja) 

5 Duariiculatum of the dhow Amputation 
at this level was found to be more useful thwn 
It had previously been thought to be. It is pre 
ferred to amputation at the supracondylar 
level wherever possible as it gives the stump 
longer leverage and when pr^)cri> fitted the 
patient has &ttcr control of the prosthesis, 
particularly m performing internal and eiter 
nal rotation movements. The prosthesis Is 
fitted with side joints and the type of pnwthe 
gu IS wmllar in prinaple to that used for end 
bearing thigh stomps. 

6 Avtpataltons at the tupra-condyiar Ird. 
This IS ^11 the standard nte of amputation 
abo%T the elbow TTie supracondylar arapuU 
tion should be left as long as possible. The 
site of bone section u immediate!) above the 
cond> lea of the humerus. Above this le\Tl all 
posable stump length should be saved 

, Short abere eftew dumps A stump at 
least 2 inches m length below the axillaiy fold 
It necessarv for the active use of a pros^esis. 
If the stump IS shorter all possible bone should 
be sa\'ed Iniriudlng the head and neck of the 
humerus, despite the fact that amputations at 
this level will be fitted as disarticulations of 
the shoulder Attempts to increase the rtla 
tj\T length by section of muscles and tendons 
have proved disappointing 

S Disariiculaiion of the shoulder Dlsartica 
latlon of the shoulder should never be ^ 
formed except where surgically necessary 
head and neck of the humerus should be con- 
served wherever possible for contour and nor 
mal appearance. This surgical conservatism 
also results in better prosthetic fitting and im- 
proved prosthetic accomplishment 

SPECIAL lamiODS roa use 

IN UPPER EXTHEinT^' 

The Krukenberg operalten {or stump) The 
Krukenberg method consists of surgical sepa 
ration and phalangization of the radius and 

rrhfi lor iM ftta Id cLUAretkA Jtk tkc 

Krai£>b«rf ud rfaghirtr prT>«jl 

tlM AaKiicin Oencpled Lm a Ik* 

n€i»htio<lkeAn:CTSci*»G««emr Earw-M CiMiliW 

AapotUice* *ad ArtSiM I in It ( 
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nlnw so that the resulting claw shaped stump 
B capable of some prehension and has the ad 
vantageofsensation The use of this procedure 
13 limited to amputations below the elbow of at 
least II centimeters in length from the lateral 
cpicondyle Although the method has been 
used in Germany particularly on bi 
lateral amputees with or without eyesight, it 
probably would not meet with general accept 
ance m this country The use of the Kruken 
berg method however, should be valuable m 
the surgical treatment and rehabihtation of 
ill blind bilateral amputees 
The aneplasUc method The only form of 
aiKplasty still m use is the muscle tunnel type 
of Skuerbruch It 13 stUl widely used by some 
surgeons in Germany and the surgical tech 

X has recently been improved consider 
The use of this method has been limited 
m this country and discontinued in most oth 
ers chiefly b^usc of madequate prosthetic 
fadliliea There has recently been conader 
tble renewed interest m aneplasty butexten 
srve use of the method must await further 
ptoilhetic research and development which is 
tong earned on by the Committee on Artifi 
oal Lunbs of the National Research Counal 
Whea this work has been completed the 
method may w^ be subjected to more exten 
nve tnaJ use when its true value m this coun 
try can be finally determined 

LOTl'ER EXTREUITY 

I AmpuiaUons through the foot Partial 
imputatioiis of the foot up to the Chopart 
level can usually be fitted with shoe corrcc 
tions and appUances so that they will give very 
satisfactory function. One of the impwrtant 
l^ons learned in the recent War was that the 
amputation could not usually be 
ntted With anything in the way of a shoe correc 
^noraprosthesiswhich was satisfactory The 
Syme amputation is therefore almost always 
prcfoable to the Chopart Much time worry 
^nd dissatisfaction can be prevented on the 
of the patient and surgeon by the early 
and immediate appflication of the Syme empu 
tihon to almost all of these cases. Attempts 
to improve the function of the Chopart ampu 
by subastragalar and ankle joint fusion 
bave usually been unsuccessfuL 



Fig * Sites of najor smpuUticmi in lower otrcmitj 


Center ci knee }oint U the ccntCT ol motkn wbkh b V>- 
ented in the center 0^ the foaonJ condTle, K loch above the Joi t 
Uoe. 

2 The Syme amputatum The Syme ampu 
tation when properly performed under the 
proper circumstances is preferable to any oth 
cr major amputation in the lower extremity 
It IS the only amputation recommended at 
the ankle. The use of amputation at the ankle 
was greatly revived in this country during the 
recent war although it had previously been 
used only to be generally forgotten. Det^ 
concerning the Syme amputation during the 
War have been pubhshed m two previous ar 
Ucles (2 3) 

3 Ampuictwns beUno the knee Although 
amputations in the lower third of the leg 
above the Syme level may be satisfactory m 
some cases they ore not generally favored, be 
cause of poor arculation The ideal level of 
amputation below the knee is generally ac 
cepted to be five to seven inchca below the 
knee joint Most surgeons, who have had the 
greatest expenence, prefer a len^ of not over 
5 to sH inches below the knee joint The use 
of partial or complete ischial waght beanug 
has been found to be useful In fittmg many 
imperfect below the knee stumps. 

4. Short bdow the knee stumps The fibula 
should be completely removed m all below the 
knee stumps shorter than 3^^ inches and 
these may be fitted as short as i}4 inches be- 
low the knee jomt if the leg 13 not too fleshy 
Success m fitting these short stumps depends 
upon the proportion of length to width 
Stumps with Uttle soft tissue covering there 
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fore are more favorable at tins levd Some of 
these short stumps are edvaotageouily fitted 
Tfitli considerable end weight be^ng Section 
of the hamstnog tendons may give addibonal 
relative length to the stump In some case* Cja) 

5 The jitied Ug stump {beni knee) Beiow 
the knee stumps, which have for any reason 
dcfinitdj prov^ to be unsatisfactory or are 
too short for fitting as below knee stumps, may 
be fleied to 90 degrees and fitted very satis- 
factorily with a prosthcHS with full weight 
bearing on the bent knee If suffiaent stump 
length projects postenorl> in this type of fit 
tmg it has the advantage of full end bearing 
without the necessity of any type of bdt or 
suspenders for suspension of the limb This is 
one of the oldest methods of prosthetic fitting 
m the lower extremity the use of which has 
been revived in the War 

6 Duartiadalion of the knee Amputations 
at this site may give exccUeot results ui some 
cases. It 11 important that the greatest care be 
exercised in performing amputaaoos at this 
levd Unless good healing and full end bear 
mg are obtamed the results mav be disap- 
pointing 

The patella is left in position without re 
moval of the cartilage unless more length Is 
desired m the antenor flap Removal of the 
patella in such cases may result in considefahle 
additional relative lengUi of the anterior flap 
The cartilage of the femoral coQd>'le3 Is not re 
moved- It is important that the hamstring 
muscles be sutured to the patella tendon In the 
mtcrcoDd>dar notch to prevent separation of 
the slnn flaps. When properly fitted with a 
prosthesis most of these cases need no pdvic 
or shoulder suspension 0/ the brab since accu 
rate fitting of the socket to the bulbous end of 
the stump secures it in place. 

7 Suprccendyiar empuUiUon of Ike Uugh. 
The supracondylar tendoplastic amputation 
apparently gives equally as good results as the 
GntU-StoLes. The only difiereoce In these 
two amputations Is that the patella Is excised 
m the supracondylar tendoplastic procedure, 
whereas It is fixed to the end of the femur In 
the Gntti Stokes. The sopracondylar tendo- 
plastic amputation has the advantage of bemg 


a simpler surgical procedure tban the Gntti 
Stokes. The former was more commonly used 
m the Army amputation centers than the 
latter 

8 AmpuUUtons above the knee In arnputa 
tions above the supracondylar Gritb-Stokes 
level the end of the stomp should not be long 
er than 3 Inches above the center of the knee 
Joint-* Many surgeons of great experience pre- 
fer an ideal length of not over t« to tw^ve 
inches from the trochanter If amputabons of 
the thigh are longer than 3 inche* above the 
center of the knee joint, it will be ncceaaaiy 
for the prosthetic maker to make the thlrt 
piece longer than the normal thigh, and the 
shin piece shorter than normal so that the 
knee joint of the artifioal limb can be incorpo- 
rated All possible length should be saved 
above this level 

p Short above the knee stumps It 11 possible 
for above the knee stumps as short as 2 inches, 
measured from the crotai to be fitted as abene 
the knee amputations. Here again thu de 
pexKls somewhat on the proportion of length to 
width the thinner ones bang preferable* 
short thigh stump prove* to be too short to be 
fitted as an abovT the knee amputabon it may 
be fitted with a bltmg table as 0 bip joint dis- 
arbeuiabon when the stump u flexed to 90 de- 
grees. The head, neck, and trochanter should 
never be removed txcqit when absolutely nec 
essary as the presence of this structure hdps 
to ftabHue the prosthesis and it conserves the 
normal contour of the pelvis. 
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ADVANCES IN BONE GRAFT SURGER\ ATTRIBUTED 
TO WORLD WAR II 

GEORGE K CARPENTER, M D FACS NuhviUe, Tcnncstec 


B one graft surgery as performed by the 
military surgeons dunng the carl> 

I months of World War II was bttle dlf 
ferent from that performed in avihon 
life. Sound avilian surgery became good mil 
itary surgery The advances derived from 
WIT cipenence should now be appbed to pres 
ent day avilian practice 
Expenence has shown that better end re- 
wits are obtained when both the patient os a 
whole and his extrermty are effectively pre- 
pared for bone graft surgery The patient s 
general condition should be at its best pnor to 
surgery Blood transfusions arc often indis 
pcnsable m rendering the patient m optimum 
condition for surgery It has been well shown 
by Brown Shaw, Mech and others that exist 
Jug scar tissue must be appropnateJy treated 
pnor to boDc graft surgery Once nonunion is 
accepted, the extremity is subjected to a well 
supervised preoperative prog r am of physical 
therapy which is outlinecf to improve arcuia 
hon and muscle tone and to mobilize the 
jennts 

^ Pramied In th fynipa»hiin oo Fneture* ud ther Tmioin 
Owe tlte OioKil CoofiWi ol tba Amcrtcnn CoU^ at Sur*TO*u 
Obla, D or embef i6-». w6- 


Chemotherapy plays an imjxirtant rdle in 
bone graft surgery This is particularly true 
since nonunion so frequently follows a com 
pound fracture Chemotherapy will not per 
rail bone graft surgery m the presence of m 
fcction It IS our practice to delay bone graft 
surgery until approximately 3 months follow 
ing complete wound heahng The time inter 
val between complete wound healing and bone 
grafting may vary somewhat depending upon 
the character and duration of the infection 
but It IS safer for the patient if the surgeon 
waits longer than was necessary rather than 
to operate too early It is our practice to em 
ploy adequate penialhn therapy for 2 days 
pnor to surgery and for approximately 5 days 
following surgery 

It is Wiev^ that nonunion is too often not 
recognized and accepted in an early stage and 
os a consequence bone grafting is frequently 
unnecessanly delayed So called delayed un 
ion usually progresses to nonunion To treat 
delayed union for 3 months and at the end of 
this time find that bone graft surgery is neces 
sary is most time consuming to the patient. 
Prolonged immobdization is detrimental to 
restoration of funebon The morbidity of a 
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fore, are more favorable at this level Some of 
the« short stumps are advantageously 6 tted 
with cansiderable end weight bearing Sectloo 
of the hamstring tendons may give additional 
relative length to the stump in some cases (3*1) 

5 The fiaxd lei knee) Below 

the knee stumps, which have for any reason 
defimtdy prov^ to be unsatisfactory or are 
too short for fittmg as bdow knee stumps, may 
be flexed to 90 degrees and fitted very satis- 
factorily with a prosthesis with full weight 
bearing on the bent knee If sufficient stump 
length projects jxtttcnoriy in this type of fit 
ting it has the advantage of full end bearing 
wiwout the necessity of any type of belt or 
suspenders for suspcnsian of the limb This is 
one of the oldest methods of prosthetic fitting 
in the low er extremity the use of which has 
been revived in the War 

6 DuarticulcUon ej liu knee Amputations 
at this site may give excellent result* m some 
cases. It IS important that the greatest care be 
czerdsed In performing amputations at this 
level Unless good healing and full end bear 
mg are obtained, the results may be disap- 
pointing 

The patella is left m position without rc 
movai of the cartilage unless more length is 
desired m the anterior flap Removal of the 
patella m such cases may result m consdcrablo 
additional relati\r length of the antenor flap 
The cartilage of the femoral condyles is not re- 
moved It ii important that the hamstnng 
musdes be sutured to the patella tendon in the 
inteicondylaT notch to prevent ftcparation of 
the thm flaps- When properly fitted with a 
prosthesis, most of these cases need no pelvic 
or shoulder suspension of the limb since accu 
rate fittmg of the socket to the bulbous end of 
the stump secures it m place. 

, Supracondylar atopulalion of the tktgh 
The supracondylar tendoplastic amputation 
apparently gives equally as good results as the 
Gntti Stokes. The only difference in these 
two amputations is that the patella Is excised 
m the supracondylar tendoplastic procedure, 
whereas it is fixed to the end of the femur m 
the Gntb Stokes. The supracondylar tendo- 
plastlc amputation has the advantage of bang 


a drapler surgical procedure than the Gntti 
Stokes. TTie former was more commonly used 
m the Army amputation centers thun the 
latter 

8 AmptUaUons above the knee In amputa 
tion* above the supracondylar Gritb-Stokes 
level the end of the stump should not be long 
er than 3 inches above the center of the knee 
jomL* Many aurgeona of great cipcnencep«- 
fer an Ideal length of not over ten to twtive 
inches from the trochanter If amputahoni of 
the thigh are longer than 3 Inches above the 
center of the knee joint It will be necessarr 
for the prosthetic maker to make the thlgli 
piece longer than the normal thigh, and the 
thin piece shorter than normal so that the 
knee |omt of the artificial limb can be Incorpo- 
rated Ail pwssiblc length should be 8a\Td 
above this leveL 

p Short above the knee slumps It is possible 
for above the knee stumps as short as a inches, 
measured from the crotch to be fitted as above 
the knee amputations. Here again this de- 
pends somewhat on the proportion of length to 
width the thinner one* being preferable, lit 
short thigh stump proves to M too short to be 
fitted as an above the knee amputation it may 
be fitted with a tDting table as a hip joint dts- 
artlculaUon when the stump is flei^ to 90 de 
grees. The head nock and trochanter should 
never be removed except when absolutely nec 
essary as the presence of thii structure helps 
to stabillio the prosthesis and it conserves the 
normal contour of the pdvis. 
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ADVANCES IN BONE GRAFT SURGERY ATTRIBUTED 
TO WORLD WAR II 

GEORGE K CARPEiNTER^ M D Fj\.C3 Najhville, Tenne»*cc 


B one graft surgery as performed by the 
military surgeons dunng the early 
) months of World War 11 was httle dif 
ferent from that performed in avilian 
Gfe. Sound avihan surgery became good mil 
itaiy surgery The advances dcnved from 
war cipenence should now be applied to pres 
ait day avilian practice 
Eipenencc has shown that better end re 
sulu are obtained when both the patient as a 
whole and his extremity are effectively pre 
pared for bone graft surgery The patient s 
general condition should be at its best prior to 
sTirgcry Blood transfusions are often mdis 
payable m rendenng the patient m optimum 
condition for surgery It has been well shown 
bj Brown Shaw, Mech and others that exist 
mg scar tissue must be appropriately treated 
pnor to bone graft surgery Once nonucuon is 
accepted, the extremity is subjected to a well 
wpemsed preoperative program of physical 
fbenpy which is outlined to improve arcuJa 
bon and muscle tone and to mobibrc the 
joints. 

L IVij .:iUgd ta the ■jrmpwlum on Fnc m rat tad other Trioon* 
p^ttheCTaciJ Cocurewof the Arngiaa CoPete oTS rfcoci 
Obfck, Decemher i6-*o, 


Chemotherapy plays an important rdle in 
bone graft surgery This is particularl> true 
since nonunion so frequently follows a com 
pound fracture Chemotherapy will not per 
mit bone graft surgery in the presence of m 
fection It IS our practice to dday bone graft 
surgery until approximately 3 months follow 
ing complete wound healing The time inter 
val between complete wound healing and bone 
grafting may vary somewhat, depending upon 
the character and duration of the mfection 
but It IS safer for the patient if the surgeon 
waits longer than was necessary rather than 
to operate too early It is our practice to em 
ploy adequate pcmallin therapy for 2 days 
pnor to surgery and for approximately 5 days 
following surgery 

It IS bebev^ that nonunion is too often not 
recognized and accepted in an early stage and 
as a consequence bone grafting is frequentlj 
unnecessanly delayed So called dela}^ un 
ion usually progresses to nonumon To treat 
delayed union for 3 months and at the end of 
this time find that bone graft surgerj is neces 
sarv IS most tiroe-consurmng to the patient 
Prolon^d immobilization is detrimental to 
restoration of function The morbidity of a 
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fidmt iiie and strength to pennit early and 
fmctuire is In direct proportion to the eartent unprotected function of the extretmly This 

and duration of the disability and its assoa treatment of limited nmon decreases the du 

ated economic seqaeUe. abOity and thereby reduces the morbidity of 

In cases in rrhich the surgeon is reason the fracture 
ably assured that nonunion is meviuble A patient with nonunion requires a cartful 
bone grafting should not be delayed except consideration of the individual proWein at 
as Is necessary to f ulfill the usual prereq hand and a method of procedure is planned 

mutes for txoe graft surgery Unless the sur wbcb wili assure the maximum of function m 

geon IS reason^y assured that so called the minimum of time. Needless to stite, the 
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procedure of choice must be a safe one for the 
patient, and this will necessitate sound sur 
gical judgment and respectful understanding 
of morbidity Cancellous bone such as that 
obtained from the wing of the ihum offers ex 
optional qualifications os the graft of choice 
It IS ideal for a spinal or sacroiliac fusion and 
m nearly all joint fusions \\ hich necessitate the 
use of autogenous bone Unfortunately the 
usual bone graft operation for nonumon is per 
formed with the patient on his back and since 
the posterior wing of the ilium presents the 
better donor site certain technic^ diflicultics 
most often make the ilium an imiiractical site 
from which to obtain the grafts Adequate in 
tcmal fixation of the fracture site is ver> ad 
vintageous and can be better obtained bv the 
application of an onlay graft with screw fixa 
two. Cancellous bone m lesser quantities can 
of course, be obtained from the tibia. The 
Ubii serves as the best donor site m the major 
ity of cases Multiple chip grafts as can be 
obtained from the tibia, also serve to stimulate 
osteogenisis. 

The long bones may be better grafted b> 
the application of long tibial grafts with can 
ctUous bone and chips packed about the frac 
tore site and along the graft Two to four 
•crews will as a rule adequately maintain in 



Fin ” I*- 


hifi 1 Cue b Nonuniem of hunwrui 4 monthi after 
BevtfB compound fracture. Wound heallnn complete for 3 
months. 

Fig n Ca*e 6 Roentgenoframa 8 wcela after onlay 
gr^L 

temal fixation of the fracture and graft Fre 
quently m nonunion of the femur the frac 
ture IS fixed by the application of a six screw 
roctalhc plate to facilitate postoperative treat 
ment m a Thomas splint and a Pearson at 
tochraent traction apparatus Nonumon of 
the femur thus treated by the appUcation of a 
metallic plate m addition to a tibial graft and 
cancellous bone ebminates the use of plaster 
and permits earl> knee motion Although it is 
believed that positive fixation of the fracture 
and of the gr^t very matenally hastens the 
uruon such treatment is not always employed 
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\s a Rcncml rule plates and screws arc used 
bpanngiv If at oJI in treating a case of non 
uruon which previously showed infection even 
though wound healing had been complete for 
at least 3 months. Bones well covered with 
muscles, such as the shaft of the humerus and 
femur will tolerate plates end screws much 
better than such locations as the lower third 
of the tibia. The site of the nonunion should 
be deared of scar tissue and sderotic bone, but 
when extensive infection has been present. It 
may be unwise to treat the fracture site. An 
onlay graft may be reasonably expected to 
take without performing an extensive rcscc 
tion of scar tissue and sderotic bone A sliding 
mlaj graft is an excellent procedure for treat 
meat of nonunion of the tibia following a sun 
pie fracture but when nonunion follows a 
compound fracture of the lower third of the 
shaft of the tibia an onlay graft, without 
screw fixation is applied to the lateral aspect 
of the tibia. IntcrraeduUary grafts are rarely 
if ever used With loss of substance multiple 
grafts with much cancellous bone and chips 
are ernplo^Td in an effort to restore the bone 
to its normal sixe It is imperative that plenty 
of bone be used in every case. The surgeon 
must be ingcmous and resourceful and an ci 
ponent of sound surgical pnnoples. 

SUmiABY 

The advances m bone graft surgery cm 
anating from the experiences of World War 
IT which are equally appbcnble to nvilian 
practice are briefly ns follows 


1 A full apprcaation of the value of render 
ing the pati^t in optimum condition for sur 
gcry and raalntaming his Wood and nutn 
tjonal requirements throughout the convalet- 
cense, as so well desenbed by Lj-ons. 

2 Like the patient as a whole, the extran- 
ity Itself is likewise put in optimum condition 
for surgery 

3 Chemotherapy will pcnnit the infected 
compound fracture with nonunion to be 
grafted earlier but never until the elapse of 
an adcouate time Interval following complete 
wound healing 

4 An early recognition of nonunion will per 
nut grafting as soon as the usual prerequisites 
for bone graft surgery are satiifirf 

5 Adequate internal flxatlon of the fracture 
and of the graft preferably by imng screws 
and a tfWal graft seems to ttlmolate the oste- 
ogencUc activities of the graft and is desirable 
except when the site of fracture was pre- 
viously the scat of an extensive infection. 
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FRACTURE OF THE CARPAL SCAPHOID 

MATHER CXEVELAND M D FA.C3 New York, New 1 ock 


T he navicular of the hand is invan 
ably called the scaphoid by those who 
write of its pathologic state OblcU 
and Halbstein (i) dcscnbed the nu 
tnent foramina on which the blood supply of 
this bone depends- The largest and most nu 
raerous of these foramina are distal to the con 
5 tnctedj>ortion called the waist by cbm 
dans These wnters concluded that a com 
plete fracture at the waist would seriously in 
terfcrc with the blood supply of the proximal 
fragment m about a third of the cases This is 
lk< tmpcrlant factor in the healing of these frac 
lares 

ifechanum These fractures are due to 
indirect violence transmitted from the out 


Roentgenography The use of the roent 
genogram as an aid to diagnosis m a very high 
percentage of wnst mjunes led to the discov 
ety of an enormous number of these carpal 
scaphoid fractures m the armed forces A 
complete or widely displaced fracture may be 
immediately revealed by the first roentgeno- 
gram in conventional positions At times the 
first roentonogram will fail to reveal the frac 
turc which will be readily seen 2 weeks later 
due to absorption at the fracture Ime- Those 
views which show this fracture to best advon 
tage are (i) an anteroposterior with the hand 
in marked ulnar deviation and (2) a postero- 
antenor m 45 degree angle obhque projection 
The Jraciure A few of these fractures occur 


stretched hand along the radial axis of the at the tubcrosit> where the transverse carpal 
hand and forearm- These radial axis mjunca hgoment is attached These avulsion frac 


are in order of sequence but not frequency as 
follows (i) fracture of the first metacarpal 


tures heal uneventfully m short order 
The fracture under consideration occurs at 


bone (2) fracture of the greater multiangular the waist and heals according to the blood sup- 


bone, (3) fracture of the carpal scaphoid pl> which remains to the proxinml fragment 
(4) penlunate postenor dislocation of the Fractures with an adequate blood supply to 
cwpus (5) CoUes fracture (6) fracture of the the proximal fra^ent should heal with 8 to 10 
head of the rachua. These lesions occur sepa weeks of immobihration while those with an 
rately and m combination (Fig i and Fig 2) 

In the younger age group such as we had to 
deal with in the armed forces whose strong 
musdes resist the indirect violence fracture 
of the carpal scaphoid occurs 4 to 5 times as , 
frequently as Colies fracture In the more I 
dderiy with flabby muscles the wnst immedi I 
atdy extends and Colics fractures pre- , 
dominate. 

Cltnical recognition of the fracture If after a 
fill on the outstretched hand or smular trauma, 
the patient complains of pain at the radial side 
of the carpus, inab ility to grasp firmly, and 
•hows no obvious deformity but constant, 

definite tenderness in the mterval between the ^ ^ 

long and short extensor tendons of the thumb rni c p rw . 

* fraaure of the carpal scaphoid should ^ Kor». niitcr«pantwiu»ppacdimi«dU™y 
*®uined to exist until its absmee is proved by roent^omm aviIUble iUrch 15, 1546, tbm baled 
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rig ». PTt. H LJ Jeep icdflait N’orember ft ^5, 
FrmDce. Injuiiet rtcogi^gd md tiemted Imiaedlat^ 
iLfttML Ronl^mofiuno/dfhtwriBtihowiiig pcfOamlt 
4U<x*Ucn thaccvspLetebiulljMpvitedfnctimcif 


Fig. Cpl. R.M. Jnn* f, ^5 FnncB. Fall en oat 
itictclcd right hind. Treated 3 mertlw u /r«Ai tj 
cWxL a, Rocstceocteain Normber 3, S montha 

iftBf I11J11T7 iboalitg tfictnie d right caipal Kapaold vlth 
mafhad ahaorpdan at fractore Uas. b, ]l<KntRiMfTaii]| 


IftrtnTB healed. TUi loldieT was <£Mhled 3 montit^ at 
leastSmo tha looger than pecewaiy becauielnatnjuiy waa 


•capoold and CoHea. b, at leit, Roestgenogiain o( right 
*nitjQ}7 30, w6, 8 montha after bjoiy Dolocaboo re- 
doced, icapbcM Dacoire iramrftgd, a, t right, Rcent 
Boofram « left wriit JuJt 30, 94*1 B ojoctha after Injary 
Fraetsre at grtater mplAaiyilsr ijjd ChCei ua t Wtfri- 
CatpaJ Kiphofdufiamted. Tracuelf aboaau bOat^ 
ca/^ tcapbdd fracture with three other iTdated raU 
»ji$ iaivio ia two wTua. TTtiv aslderrsAtaed jareher 
beaftsiat, lyiDptCCDt wee Tt» 

CDold do httdTlhafi Job as d reqoeated ^Khaige free tha 
MTvice. 

Inadequate blood supply will require up to ao 
weeks or loEL«r before healing ensuet. Un- 
fortunately tLcrc IS no means of dete rmining 
in advance Into which group any given frac 
turc of the ecapboid falls. 


Treatment of the fracture is by prompt 
ImmobilizaPon of the wnst in a glove type 
circular plaster cplint extending from just be 
low the elbow to the distal palmar flciioo 
crease, allowing full moPon In the fingers. 
The wnst is m slight dorsal flencm. The thumb 
is usually inunoDilised m anatomic position 
beyond the distal jotnL Various po«tions of 
the thumb have been advocated with equally 
pxKl results reported This does not appear to 
be a vital factor 

Since no complete fracture of the carpal 
scaphoid through the waist heals In much leas 
fftnn 8 weeks, plaster immobilisation should 
bo continuous for thii penod The plaster 
splint is then hivalved, a roentgenogram is 
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taken, and tlie splint immediately reapplied 
If tic fracture IS united the splint is discarded 
If onion of the fracture is doubtful a new or 
CTilar plaster splint is promptly apphed If 
tins roentgenogram reveals the proximal frag 
nient with its onginal density while the dist^ 
fragment shows atrophy, there is definite cvi 
dence of interference with blood supply to the 
pronmal fragment, and prolonged immobiliza 
tion of the wnst up to 20 weeks or longer raay 
be indicated 

ILEStJLTS OF TREATIIENT 

Stands reported that 195 of 19S carpal 
scaphoid fractures treated by trained ortho- 
pedic surgeons m 6 Army Air Force hospitals 
resulted in union an madence of 98 5 per 
cent Oblctz (2) reported in greater detail a 
senes of 28 carpal scaphoid fractures from an 
Arm> Ground Force Hospital He personally 


followed these cases until plaster splints could 
be discarded Umon occurred m every case 
without aseptic necrosis m a single mstance 
These 2 instances are, of course, optimum 
results obtamed by experts. Eipenence gained 
by the medical ofiicers of the armed forces 
offers to avilian surgery two salient facts about 
this fracture (i) it is a common mjuiy 
(2) with complete knowledge of the problem 
and proper treatment based on that Lnowl 
edge, a high percentage of those fractures will 
h(^ 

Beware of a diagnosis of sprain of the wnst 
joint’ (Fig 3) 
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MANAGEMENT OF COMPOUND FRACTURES IN 
THEIR EARLY PHASES 

OSCAR P HAMPTON Jr M D Fj\ CS St Loan, Mtawon 


I 'HE advances during World War El 
I m the management of compound 
I fractures m their early phases came 
not only in unproved techniques of 
eiasional surgery in forward hospitals and In 
the broad af^cation of specific procedures 
sudi as delayed closure of the compounding 
wounds and surncal inosions or d^yed In- 
ternal fixation of malaligned compKiund free 
tures several days later in base hospitals, but 
of greater importance m a change of concept 
for the management of these wounds. More* 
over the basic pnnaples of the saence of sur 
ger> itself were irrevocably reaffirmed 
Battle received compound fractures were 
all compounded from without in and were 
potentially septic because of the usually pre 
sent extensive soft part and bone dama^ the 
mud dothlng and other foreign matenal often 
boned deep m the wound and th^rolonged 
time la^fromwDundingtosurgery Tnewounds 
and masioas of initial surgery of necessity re- 
mained unsutured and reduction of the frac 
tures was usually delayed 5 to lo da^ until 
the wounded men had been transferred to base 
hospitals. The comparable lesions m aviHan 
life, then ere injunes many hours or days old 

Fm D<nrtsait Soifoy UolrcnttT 
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With unreduced fractures and open and pos- 
sibly grossly septic wounds. 

In the early eipenence, The Orr Trueta 
regimen of dosed plaster subsequent to di 
bndement had m general left much to be de- 
sired Slow wound healing by granulation 
with heavy scar formation was accepted pro- 
longed wound suppuration with necrosis of 
living tissue was not infrequent inadequate 
reduction of fractures antiapating malunJon 
or nonumon was often accepted and the pro- 
longed plaster fixation predisposed to ertreme 
musde atrophy and fixation of jointa Fear 
of stirring up and establishing limb or hie 
endangering sepsis induding gas gaimene had 
prevented efioils at delayed wound dosure, at 
delayed open reduction and Internal fixation 
of unredoced fractures, and even at radical 
secondary d^ndement to combat sepsis, the 
therapy of which had induded only prolonged 
drainage through the open wound local and 
syttemc sufonamldc In an effort to control the 
buctenaJ flora of the wound and immobHua 
don. 

Based upon previous experiences and obser 
vations, during the Casimo and Anno impissc 
m early 1044 and the later offensive attendant 
to the Fall of Rome, the dosed plaster— open 
wound— fear of surgery m a septic field con 
cept was discarded in favor of that of repara 
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Ftf. 1 a. Dn.a.irif q£ a. ban wound CDtopotindiog a. (nc 
tore ol the femar u It wu wamTd tm dtyi liter woond 
Of and Initiil wrgcry and another drawmt: ihcnrlQB tke 
udiired wound, with ^ fine meah gmae aa a dimin to re** 
dull dead apace, b Seveoteen daya Uter womd bcaBo* 
TO coniplrte and a dreariiig waa no longer neceiaary e, 


Antcropoaterior and lateral viewa of the fracture of the 
femur held in adequate although not anatomkol reduction 
in doable ahektal tractfon. Traction bbdnc made on a wire 
thfoDfh the tiblaJ tobenJe whDe vertical Hit ia being made 
oo the (Satal femora) fragment by nxana of a aecood wire 
throogb this fragment. 


tive surgery of compound fracture* The new 
regimen included aggressive secondary sur 
gery m the several days old and possibly 8q>- 
tic wound with delayed exosiou of dead tissue 
if necessary internal fixation of fractures on 
precise micationa and partial or complete 
closure of clinically dean compounding wounds 
with obliteration or dependent dr^age of 
residual dead space. Pemallm therapy ^s- 
temicallj waa employed as a safe guard 
against invasive iniection of living tissue by 
the bactenal flora of the open wound It was 
used as a means to a better surgical result and 
not m an attempt to stenlize an open wound 
^Vhole blood replacement therapy was used 
extensively to permit prolonged anesthesia 
and surgery as an aid in the prevention of 
chrome sepsis Eind presumably as an aid to 
wound healing 

The concept for the newer regimen may be 
•tated as follows 

*Wound sepsis results from the septic de- 
composition of dead tissue includmg blood 
dot In dead space If a wound is free of dead 
thsue and if dead space is obliterated or dc- 
pcadently drained and if living tissue is pro- 
tected from invasive infection by an effective 


anUbactenal agent the bactenal flora of on 
open wound may be disregarded and any re 
parative procedure may be perfomed within 
the range of recognued surgical limitations 
without fear of sepsis and with the antiapa 
tion of good wound healing ’ 

The cxfienenccs and successes achieved in 
the appbcation of this concept m the manage- 
ment of unreduced compound fractures with 
open wounds several days after the initial sur 
gery permit the following conclusions. The 
supporting data, mostly have been published 
1 In the prevention or eradication of wound 
sepsis, regakfless of the time lag smee Injury 
or duration of sepsis, the surgical examon of 
dead and devitalued tissue and the obhtera 
tion or dependent drainage of dead space are 
prime considerations. Devitalized tissue is the 
forerunner of sepsis and when sepsis inter 
venes, reparative measures are doomed to 
failure, delayed or nonumon of the fracture 
may follow and wound heahng will be post 
poned or prevented Hence the importance of 
thorough initial surgery m preparation for re 
parative surgery several days later 
a Delayed dosureofdlmcallycleanwounds 
that IS wounds free of dead tissue and debris 


MANAGEMENT OF COMPOUND FRACTURES IN 
THEIR EARLY PHASES 

OSCAR P HAMPTON Jr M D FA CS St Uwa, MJwiri 


I “^HE advances dunng Worid War II 
in the management of compound 
fractures in their early phases came 
not only m improved techmques of 
cxcisional surgery in forward hospitals and id 
the broad application of specific pnxedurea 
such as delayed dosure of the compounding 
wounds and surgical mdsions or d^ycd in- 
ternal fixation of malahgncd compwund frmc 
tures several days later in base hospitals, but 
of greater importance, in a change of concept 
for the management of these wounds. More- 
over the base principles of the sacncc of sur 
gery itself were irrevocably rcalfirmed. 

Battle received compound fractures were 
all compounded from 'without in and were 
potentlall> septic because of the usuaBv pre- 
sent extensive soft part and bone damage the 
mud dothing and other foregn matenal often 
buned deep m the wound and th^rolonged 
time-lagfromwoundingtosurgery Tbewounds 
and mdsioQs of initial surgery of necessity re- 
mained unsutured and rodudion of the free 
tirres was usually delated 5 to 10 days until 
the wounded men had been transferred to base 
hospitals. The comparable lesions in avilJan 
life then are injuries many hours or daj’s old 

Fm I>cpArtiaait at S af tBj WishtmitOD ColrtnltT 
PnMntea In tb« nrapcwiict oa rractsn* u>d Otbec Tnamu 
befor* Uk C^oocreM at Uk AuSemm CcO«n ^ Sorfeou, 

Ortkad. Otuo, Dtanbcf 6-fo, ^6. 


with unreduced fractures and open and pos- 
sibly grossly icpbc wounda- 
In the early experience 'Ihe Orr Trueta 

K en of dosed plaster subsequent to di 
nent had in general left much to be de- 
sired. Slow wound healing by granulation 
with heavy scar formation was accepted pro- 
longed wound suppuration with necrosis of 
living tissue was not infrequent Inadeqaite 
reduction of fractures antlapating msliinioa 
or nonunion was often accepted and the pro- 
longed plaster fixation predisposed to extre m e 
rausdc atrophy and fixation of joints. Fear 
of sturmg up and establishing limb or life 
endangering sepsis Induding gas gangrene had 
prevented efforts at delayed wound dosure, at 
delayed open reduction and internal fizahon 
of unreduced fractures, and even, at radial 
secondary dibndement to combat sepsis, the 
therapy of which bad induded only prolonged 
drainiue through the open wound local and 
^tendc sufonanude in an effort to control the 
bacterial flora of the wound and immobflisa 
don 

Based upon previous expenences and obser 
vations during the Cassmo and Anao impasse 
in early 1944 and the later offeuaive attendant 
to the Fall of Rome, the dosed plaster— open 
wound— fear of surgeiv in a septic field con 
cept was discarded m lavor of that of repari 
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lodiaous application of these pnnaples that 
15 , the evasion of dead tissue -when and 
wherever it is found obhteration or dqiendent 
drainage of dead space staged closure of 
wound^ atraumatic technique with fine hem 
ogtats and fine ligatures pressure dressings 
adequate reduction and immobilization of 
fractures, and precise splinting and with the 


adjuvant use of pemalhn and whole blood the 
objectives of the regimen were achieved 
Surely the same regimen under the same 
principles is appUcable to many compound 
fractures of avihan life whni are seen 
many hours days or weeks after injury 
has occurred and particularly to those with 
established sepsis 


OSTEOMYELITIS FOLLOWING COMPOUND FRACTURES 

GROVER C PENBERTHY MD FACS Detroit Michig*n 


T he changes which have been brought 
about m avihan practice with respect 
to osteomyehtia corophcating com 
pound fractures have result^ from 
the application of sound surgical pnnaples 
and careful attention to detail Many bebeve 
that the advances made in the treatment of 
these cases are the result of sulfonamides and 
penidllin This is not wholly true for while 
the antibiotics have played an important part 
good surgical care has been of paramount im 
portance Antibiotics arc best applied sys 
tcmically and there can be no doubt that a 
patient m poor general condition does not re 
spend as well to these agents in combating m 
fection as one m a good state of health- In pia 
tients who have acute blood loss or with 
hcmoglobm values low because of long contin 
ued infection, it is necessary to give adequate 
blood transfusions if antibiotics arc to be of 
value 

A debilitated piatjcnt is a good host for bac 
tens. A healthy one resists invasion by or 
ganisms. Compound fractures arc severe open 
^unds- The fundamental pnnaples underly 
^ open wounds apply whether the bone is 
involved or not- The realization and adoption 
of these pnnaples have resulted from expen 
dees in World War n Wounds seen early 
carefully cleansed of as many contaminating 
organisms and fonagn bodies as is possible and 


1 tt*iTinTOilmnc«Frw:tm«ind other Tria^ 
the ainfcil Cooerm o( the AmeVaA OJli^ erf Sar^^ 
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the devitalized tissue carefully d 6 bnded are 
best closed pnmanly If this seems not feasi 
ble secondary dosure (i) of the wound after 
several days is advisable If large defects in 
the skin or soft tissue result immediate akin 
grafts assist the wound to heal kindly even 
though they may need replaang later with a 
full thickness shdmg or pedide graft Obvi 
ousI> good pnnaples of fracture and wound 
care must indude immobilization This can 
and should when possible, be accomplished 
without the use of sarews or plates- Large 
dead spaces must be obliterated ( 3 ) and when 
this IS not possible dependent dram age must 
be afforded to mimmizc the complication of 
osteomyeliUs- 

Chromc osteomychtis resulting from com 
pound fracture actually is less frequent today 
than it was before the war because these prin 
aples mentioned above have been more widely 
recognized as a result of the expcnences of 
World War II The best treatment for thm 
condition is prevention and careful attention 
to pnnaples of care of wounds- This is the 
best prophylans we have. 

Cl^mc osteomychtis should not be con 
fused with hematogenous osteomychtis which 
presents an entirely different problem- The 
two conditions are separate entities and have 
different chiiical pathological radiological 
and surgical considerations. Unhke hemato- 
genous osteomychtis this t>’pc practically 
never metastasizes but remains an Infection 
within the bone locally The treatment of es 
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1-if. t &, \atrrep<Ml«rior aad Utml ricv of* <ofT)fni 
mtcd Lnctnre ot the femor hkb U th« dte of git kb- 
Km. The patleot had been oaoded by t biffa ctplMTC 
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e triae d tt uuuA a Conj pocteroUtenii tacubn. The dead 
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Tui nhsmtioo tho« the fnclun partially crdird j 
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nmlb* after drama |e of the aWrat tod ctsecvrrrat 
oftbefranorr The a oond had been healed dnee aboot j 
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aonnd rrmalord healed tod the fnrloxe firmlr edted Id 
aratoadcaJ alicmoeat. Derasae of nae abwqxloa ah^ 
tcrev u rltHiIbtd oo roemcroocrams, tb* pfale tad 
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keoreeftbe ooaaaJMdraiBarybealu^dTlibllhttiv 
tloareteali thee lit Of f e tefy healed woaad of the tblgb (tb 
nnentmi t tear lematka wMcfc twiiire d later eddoe 
andnabMetpentreral Thb rad result It trhnnrh for tbt 
p u ft cfiica cf rrpanthrt fcryny 


and of ugDs of invuivx in/ccfion li surgicall) 
sound p^o^'Ided dead space Is oblUcratcd or 
dependent!) dnuned and ctcestlt-c tension is 
avoided The sliding or advancement of flajw 
to pcnnit dosurc without tension is often 
woi^while. Therefore given a dinica!!) 
dean compounding wound sc^•cml <la)i after 
cxcasional surgcr> wound healing b) granula 
tion should be scorned and if surgical limita 
tions do not predude, wouikI dosurc by suture 
or itln graft should be performed \\ound 
healing while affected b\ several factors, b a 
natural cellular growth provided the wound 
does not contain dead tissue dead space 
strangulating ligatures, etc ^^ou^d dosurc 
may be practiced to the extent to which these 
qualifying factors can be sargically obviated 
3 The best evidence of adequate cxoslonal 
snrgery b a dinically dean wound 5 da)'s 
later the optimum time for dcU>ed wound 
dosurc Within this period cicdietit drainage 
of wound exudate a:^ residual ddbrb b pro- 
vided, and closure of wounds before the for 
mation of heavy granulation tissue and rcduc 
bon of fracture* before the fixation of frag 
ment ends are permitted- 


4 Despite an unhealed wound inadequate 
reduction of fractures need not be accepted if 
It IS prcimtablc b) open reduction with or 
without internal fixation. Reduction of the 
fracture eliminates the dead space about mal 
aligned fragment ends, aioids subsequent 
manipulations which ma) produce aridUional 
devilaliicd tissue and anUapates minimum 
deformity Internal fixation u dctnmcntal to 
wound healing onl) as dcvitalbcd tissue is 
created in its application or as it Interfere* 
with soft part coverage of denuded bone 

5 TTic regimen as a whole ma\ be expected 
to achieve minimun sepsis rapid bcaling of 
wounds with minimum scar maximum redoc 
tIon of fractures, and maximum functional 
restoration of the extremity In thb eiper 
ience no lou of limb or life attributable to the 
aggressi\*e surgery was reported 

In summary reparative surgery of com 
pound fractures represented a ma}w advance 
in \\orld War II Under its prindplet, the 
spotlight was moved from the bactcdal flora 
to the pathology of the open wound and a 
surgical approach was established for the 
management of sepUc compound fractures. By 



APPLIED ANATOMY IN EYE SURGERY 

MEYER WIENER, M D F A Corontdo California 


APPLIED anatomy serves a twofold pur 
/\ pose. It gives a precise basis to 
/ \ those occurrences and procedures 
•*“ that espeaally involve anatomical 
knowledge, and, m addition, it converts an 
otherwise unusually dull subject mto one of 
interest by associating it with something man- 
ifestlj nsrful and practical 
Ihe student of anatomy has a somewhat 
hazy fanaful notion that his study of ana 
tomical structure will, in some way and at 
some future time prove useful to him By m 
coiporatmg with it its surgical application he 
is made aware of its value in very much the 
same way as a senes of eipenments m labora 
toiy phyics rdates to sheer theoretical, saen 
bhe data. 

While It IS assumed that eye surgeons, m 
general, are acquainted with most of the 
premises whidi I am presenting it la with 
the hroe that the memory of the dissecting 
days WTuch have been growing a bit gray with 
wnieof us wiU wish to recall some oi the ana 
tomical matters which have the most direct 
hearing on surgical practice 
In surgery ^ the hds we must constantly 
hear in r^d the debcate nature of the aloH as 
well as the chanra which come with advanc 
uig years which have a direct connection with 
^i^cal performance. The <dcin of the cy^d 
Q the most dehcate in the body pale and 
attached The foreskm approaches it 
BKJst nearly in texture. However, it is not 
Wise to use foreslon for Ud replacement be 
Cause, for some unknown reason, it nearly al 
becomes deeply pigmented. If not much 
^ needed, the wVtn of the opposite lid is ideal li 
available. Probably next m order is that just 
hack of the ear or timt from the inside of the 
arm. 

In old age the atrophies and loses its 
^ticify due to atrophy of the elastic fibers. 
Dus sometimes mducea spastic entropion 
•face the overaction of the orbiculons has no 


^ CDnlal Cooorm of tlifi AiMxfcta C«*. 
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resilient akin to overcome it The Ziegler cau 
tcry is effective by causing the skm corres- 
ponding to the lower margm of the tarsus to 
adhere to this border so that it will not curl up 
and roll over the lid margm. In like manner, 
cautenxation of the conjunctival aide m hy 
pertrophic ectropion probably causes the con 
junctiva to attach its^ to the inner border of 
the tarsal plate. Sometunes m advanced age 
there will be considerable tearmg with a pat 
ent drainage canal, often due to lax skin plus a 
hypertrophy of the conjunctiva. Making only 
a few punctures immediately inside the can 
aliculua will bring m the lid margmjuat enough 
80 that the lower punctum will contact the 
globe and again aipnon off the tears. 

It IS well to contemplate the width of the 
tarsal plate in selcctmg the type of operation 
for correction of contractile entropion The 
taimis of the lower hd is much najrower than 
that of the upper the width of the normal up- 
per being about lo miffinietera and that of the 
lower ^>out 5 mflUmeters, Hence m surgical 
correction of the upper Ud, where the tarsus la 
stUl wide we may attach the cut edge of the 
skm near the bd margin to the top of the 
cleaned tarsus and have a right to ea^ject a 
sahsfactory result This may be further im 
proved by removing the thickened orbicularis 
attached to the tar^ plate, producing a wider 
palpebral fissure. 'ITic lower tarsal plate is sd 
dom wide enough to justify utiiizmg this 
method bo the modified Green Ewing method 
18 recommended, as this does not require a 
wide tarsus. 

The eyebrow is thick and curved so as to 
protect the eye from sweat and blows. It ali) 
helps shade the from excessive bght by 
bending over It should not be plucked and 
if destroyed by injury should be restored for 
this and cosmetic reasons. The lashes serve 
the same purpose and need not be tnmmed be- 
fore surgery It is often a great advantage to 
grasp the lashes after operation to puU the Ud 
away from the we m closmg it. The lashes 
can be replaced oy a narrow graft from the 
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tabliihcad cuteomyebtis following a compound 
fracture is a problem m the care of the local 
area aupportM by systemic treatment to aid 
in combating the infection and supporting the 
patient constitutionally Open drainage with 
removal of infected areas by taucenzation per 
mils drainage after the infection has become 
localixcd This is a principle similar to the 
treatment of localized infection of other parts. 
A lesson which has been learned from World 
ar n is that large open defects must not be 
allowed to remain to depress the vitality of the 
patient Slun grafts should be applied as soon 
as dean granulaPons have covered the drained 
area to minimize loss of fluid and discomfort to 
the patient These should be applied early 
even though they are not sufTidcnt m them 
selves to give good permanent coverage to the 
area. WTien such wounds have been properly 
covered the patient is more comfortable and 
early reconstructive surgery can be accom 
plbhed with the aid of antiblotia 
Pnor to ■^orld War n it was considered 
poor surgical lud^cot Co attempt reconstruc 
tive surgery in the area where tofection bad 
taken place because of the possibQity of rcac 
tivaUng the infection On one of the large or 
thopedic services (r) of a general hospital in 
the Zone of the Intenor oo per cent of the pro- 
cedures were done through the onginn! md 
slons with oppronmately 5 per cent flare up of 
infections- Bone grafting to fill defects was 
also performed 6 to 8 weeks after wound heal 
ing This has been made possible by general 
supportive measures and the use 01 sulfona 
rmefes and penidllln lystemically The value 
of appropriate chemotherapy before and after 
operation in the care of osteomyelilis cannot 
be stressed too strongly and prolonged admm 
istration is of deflnite value (5) 
Reconstructiix surgciy of the skeletal s/s 
tem should not be done in the presence of 
dr aining sinuscs, opcn draining wounds, or 
any «~1lTUral evidence of wound infection. This 
concept la no different than it was before the 


war PenidlJm or sulfonamides cannot be a 
pected to be of value m the presence of un- 
drained abscesses, the presence of sequestra, 
detached fragments of Mne with aseptic oec 
rosis or any other forogn body 

Freoucntly large open wounds with consid- 
erable loss of skin musdes, tendons, nerves, or 
blood vessels with bone trauma may be thig 
nosed as osteomyelitis incorrectly because of 
the constant drainage or weeping” from 
granulaOon tissue (4) In such cases the 
drainage will usually stop when the wound is 
closed by a skin graft u osteomyelitis is not 
present 

The differences m the cart of compound 
fractures m World W ar 11 as com pa red with 
World \V ar I arc striking In compound gun- 
shot wounds during the first year of world 
W ar I the total mortality was reported to be 
about 60 per cent (6) With emergency splint 
mg on the battlefield the morUhty was re 
ported to be about u per cent at the end of 
the third year During and following Worid 
I\ar I compound fracture wounds were d 4 
bnded and packed opes with vaseline gatue 
with immobilization by plaster Tlua contin- 
ued as the accepted form of treatment eves 
during the late Spanish Qvil War (7) 

The present concept in the treatment of 
compound fractures which has resulted from 
Wond War U has decreased the morbidity 
and the madence of chronic osteomyrlitis. 
The application of the principles usually ac 
cepted for other infected wounds, as w^ as 
the use of chemotherapy has improved the re- 
sults in cases of chronic osteomyelitis. 
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APPLIED ANATOMY IN EYE SURGERY 

MEYER WIENER, M D VJiCS Corootdo California 


APPLIED anatomy serves a twofold pur 
f\ pose. It gives a precise basis to 
/ \ those occurrences and procedures 
that especially involve anatomical 
knowledge, and, in addition, it converts an 
cfthcrffise unusually dull subject into one of 
interest by assoaating it with something man 
ifestly useful and prairtical 
The student of anatomy has a somewhat 
hazy fancafol notion that his study of ana 
tormcal structure wiD, m some way and at 
some future tune prove useful to him. By in 
corporatmg with it its surgical application he 
is made aware of its value in very much the 
same way as a senes of experiments In labora 
tory physics relates to sheer theoretical, saen 
bfiedata. 

While It is assumed that eye surgeons, m 
gtneral are acquainted with most of the 
premises whidi 1 am presenting it Is with 
the hoM that the memory of the dissecting 
days which have been growing a bit gray with 
some of us will wish to recall some of the ana 
tofflical matters which have the most direct 
t>earlng on surgical practice 
In surgery ^ the hds we must constantly 
bear in mind the delicate nature of the skin as 
'reH as the changes which come with advanc 
years which Imve a direct connectioa with 
performance. The skin of the eyelid 
is the most delicate in the body pale and 
Losely attached The foreskin approaches It 
most nearly m texture. However, it is not 
to use foreakm for hd replacement be- 
cause, for some unknown reason, it nearly al 
^ys becomes de^ly pigmented. If not much 
is needed, the winn of the opposite Ud is ideal if 
^ysilable. Probably next in order is tlmt just 
of the ear, or that from the mride of the 

arm. 

In old age the Am atrophies and loses its 
"^aty due to atrophy of the elastic fibers. 
•llnB sometimes induces spastic entropion 
®nce the overaction of the orbicularis has no 
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rcsfllent skin to overcome it The Ziegler cau 
tery is effective by cauamg the akin corres- 
ponding to the lower margm of the tarsus to 
adhere to this border so that it will not curl up 
and roll over the lid margin. In like manner, 
cauterisation of the conjunctival aide m by 
pertrophic ectropion probably causes the con 
junctlva to atta^ its^ to the inner border of 
the tarsal plate. Sometimea m advanced age 
there will be considerable tearing with a pat 
cut drainage canal, often due to lax Am plus a 
hypertrophy of the conjunctiva. Making only 
a few punctures Imme^tely inside the can 
aliculuswill bring in the Ud margin just enough 
so that the lower punctum wdl contact the 
globe and again apnon off the tears. 

It is well to contemplate the width of the 
tarsal plate in selecting the type of operation 
for correction of contractile entropion The 
tarsus of the lower hd is much narrower than 
that of the upper, the width of the normal up- 
per being about lo mllhmeters and that of the 
lower about 5 millimeters. Hence In surgical 
oorreebon of the upper hd, where the tarsus is 
still wide, wc may attach the cut edge of the 
akin near the lid margin to the top of the 
cleaned tarsus and have a right to expect a 
satisfactory result. This may be further im 
proved by removing the thickened orbicularis 
attached to the tar^ plate, produemg a wider 
palpebral fissure. The lower tarsal plate is scl 
dom wide enough to justify utUmng this 
method so the modified Green Ewing method 
IS recommended, as this does not require a 
wide tarsus. 

The eyebrow la thick, and curved so as to 
protect the eye from sweat and blows. It also 
hdp3 shade the eye from excessive light by 
bendmg over It should not be plucked and 
if destroyed by mjury should be restored for 
this and cosmetic reasons. The laahes serve 
the same puipose and need not be trimmed be 
fore surgery It is often a great advantage to 
gra^ the lashes after operation to pull the hd 
away from the eye In dosmg it The lashes 
can be replaced by a narrow graft from the 
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brow or from the hair line back of the ear 
Recently Golddchcr reported some prelinu 
nary experiments he made on the skin of three 
elderly rromen after some previous e^ien 
mentfl on dogs. He apphed two estn^enlc 
substances, estradiol and stllbestrol da^ to 
the Inner areas of the anns and thighs wr a 
period of 6 weeks. Small sections of the sUn 
tak en from these areas showed restoration of 
the width of the epidermis, the number of cell 
la>*er8 m creased, the individual celli larger and 
the elastic fibers more numerous. 

I have seen the skm of the umrer Ud so lax 
that it drooped down and cut off some of the 
temporal find For this reason as well as for 
appearance sake, a strip of it was removed. 

TTie levator pidpebrae is inserted In the 
of the upper hd the lower third of the tarsus 
and along with Mueller s mosde to the upper 
edge of the tarsus- It li mainly these latter 
fib^ with the attached aponeurosis that we 
use in Cannas operabon, where the paralysed 
levator is attached to the tendon of the super 
lor rectus. 

The lymph channels from the upper lid paas 
through the preauncular node those of the 
lower hd, the submariHary node (Trevo) 
This is irc^rtant in difTerectlating the lead of 
drainage in infections and sometimes hdps in 
locating orbital infections where the septum 
orbitale has been penetrated. 

Paralysis of the sixth nerve is particularly 
^th fractures of the base of the 
skull, owing to its long course beneath the 
dura and its dose con^ement beneath the 
prtrosphencudal ligament In fact, it was 
Pannas who first recognised that a fracture of 
the base of the skull n^ght be manifested by a 
paralysis of the sixth nerve alone. Crepitus of 
the lids usually denotes fracture of the nasal 
bone, although fracture of any of the bones 
forming the riwwl ilnas cavities connected 
with the orbit may give nsc to air In the orbit 
or lids. 

The orbital cavity Is about half an inch 
wider in the horuontal than in the vertical 
direction- Therefore it will be seen that there 
would be more space betwee n tbe eye and the 
orbital wall on tbe sides thwn above or below 
and the greatest interval b e tween the globe 
and the orbital wall is on the temporal side. 


For this reason, growths which start on or at 
the apex of the orbit, or even on the opposile 
side may soon find their way to the temporal 
side of the orbit. Dermoid cysts of the orUt 
art almost Invariably found on the outer side, 
and although they may appear tmsJI , on oper 
atioa win be found to ^end to be it 
tached very close to the apex of the orbit It 
u possible that the orbital septum keeps them 
within bounds and from protruding forward 
to any extent 

An Intraorbital groirth which Is not within 
the intramuscular cone and presents on the 
temporal side can be reached bette through 
a conjunctival incision than by one through 
theshn, Sometimes, even with the asustanre 
of I rays, It is not possible to tell whether tbe 
growth is beneath or above the periorbita and 
exploration only will determine that fact If 
the bone of the periorbita is Involved then sc 
cess through a skin incuion is best To reach 
gr owt hs In the intramuscular cone a Kroenl d n 
approach seems best In performing this op* 
eiatioa, guard against acverlng tbe cxtanal 
Ttetus too far biA or a paral^ may result 
If the tendon Is ent instead of the znusw bcDy 
It can be sewed toother without fear of thh 
happening In perioTmlng evisceration of the 
orbital contents, it is done easOy and qmdly 
by separating the penorblta tr^ its attach- 
ment to the w^ of the orbit and then contmu- 
ing to loosen it with a penosteal elevator hati 
to the apex then cutting off the entire mass 
from its apical attachment- A dean orbital 
wall If thus secured and with a t nmTm al 
amount of bleeding The cavity must be kept 
ptdeed laffidently tight to ke^ the hds on a 
stretch, which will otherwise shrivel and atro- 
phy Of course, if one does not expect to pre- 
serve the lids and eventually fill up the orbital 
cavity then the lid may be freshened, 

aewed together and ntifi ted to serve as a cov 
en^ for the dmuded orbital wafl- 

Tne conjunctiva is very loosely attached to 
the globe In niAn. The reverse of this Is noted 
in operating on ■nlmaU eyes even in mon- 

keys. "Mun having a smaller cornea in pTopoT 

tJon to the liie ofme globe than any oth er anl^ 
mal, necessarily more of his sdera, covered 
with amjunctiva, exposed than any otiicr 

creature. The negro, having a larger e3re than 
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the ciucasian, niakcs this still more notice 
ible. This makes it easier to perform surgery 
oa man than on animals, as an>'onc Tfho hw 
openmented on animals' ejes will ha\c ob- 
servei There arc other reasons also This 
looseness of the conjunctivTi is of \’alue in e>c 
fargcf} ID 5e\‘cnil wn)^, such as making con 
)ancUval flaps to cover the cornea correcting 
mfld eases oi sjTnblepharon and m other plas- 
tic procedures. The distance of the conjunc 
Urtl fomn from the upper lid margin is from 
JO miUimclcrs to 25 milhmelcrs. The tarsal 
pUteisfrom 10 millimeters to 12 millimeters 
Tide. The distance of the fornix to the cor 
neal margm is 8 millimeters to 10 millimeters. 
Hence, we have a loose surface of conj unctiv'a 
18 mflhmctcrs to a a millimeters wide from 
which we may easily take half or three quar 
Icrs for use of a conjuncti^’al transplant on the 
other eye socket, or for use in restoring the 
hmng trf the can^iculus m a plastic operation 
for restoring its lumen 

Ptery-gium is desenbed as a conjunctival 
growth extending o\*er the cornea- At any 
nte, the underlying cornea is always id\ oh*cd 
with destruction of Bowman s membrane not 
only immediately beneath the pterygium but 
iccording to Fuchs, to a point about 3 milh 
raetcri wyond the apparent apex. In my ex 
pcncnce recurrences can be almost invariably 
prevented if one includes this involved corneal 
irca m his dissection and resects a few layers 
of the cornea proper beneath the destroyed 
Bowman s in dissa:ting off the pterygium 
The most common tumor of the conjunctiva 
w the naevus. Many are not pigmented and 
them are malignant About 10 per cent 
of the tumors are dermoids and in their re- 
moval one must bear m mind that the under 
^y^Rclera may be very ibin 
v^e ballooning out the rctrotarsal fold 
mth 7 per cent procaine to wWch a drop or 
w of epinephrine has been added will com 
onesthetixc both surfaces of the bds 
or practically oU of>crations on the hds prop- 
^*0 that no pom will be expenenced when 
w tear drainage apparatus is mvolved, more 
that is required. For the hds all of the 
nerve endings arc thus caught sup- 
Pymg the entire thickness of the hds. In or 
to anesthetire the canaliculus and sac so 


that no pom will be felt by the patient to 
catch all of the nerves supplying the canalic 
ulus one must first mslfll a drop of pontocaine 
then insert a small wad of cotton soaked with 
pontocaineandcpmcphnncintheinnercanthus 
and after waiting about a minute insert a 
fine hypodcnnic needle Into the conjunctiva 
just bound the punctum and slightly tempo- 
rally to it, inject a drop or two of the solution 
of 3 per cent procaine the needle is then ed 
\*nnccd m the loose tissue along the course of 
the canaliculus and drop by drop injected od 
diitonally as It Is pushed toward the sac. 
When It reaches the periosteum covering the 
sac wall a sharp momentary pain is felt until 
a drop IS injected here. Here, the periosteum 
is very scnsltiN'c as the room branches of the 
supratrochlear and infratrochlear nerves are 
encountered One may now pass the dilator 
and probe into the canaliculus and down 
through the sac without the patient expen 
coang any pain This, together with the an 
esthetiaauOD of the na^ mucosa by the oto> 
laryngologist b sufQaent for the intraoasal 
dacry ocystorhmostomy 

In doing on cxtranWl operation or m re- 
moval of the sac, one must block the supra 
trochlear and infratrochlear and the infraor 
bital In passing a probe down the nasal duct 
one is much more apt to moke a false passage 
with a small probe than with a large one The 
lumen of the sac is not just a smooth tube, but 
IS often sacculated in such a manner that the 
small probe will pass mto one of these pockets 
and penetrate the lining whereas a larger one 
might spread the lumen so os to obliterate the 
defect temporarily and go nght on through. 
Pictures of these anatomical variations illus- 
trated m both WhlLnall and Schaeffer should 
impress this fact on our minds with impellmg 
for<». 

One of the most frequent sources of failure 
in performing any type of intranasal tear sac 
operation is the failure of the surgeon to make 
his opening through the bone and sac inside 
the nose low enough so that the fluid will dram 
into the nose and not leave a pocket below the 
opening holding pus. Another of course, is 
f^lure to keqi the opening patent Itiscssen 
tiai that the puncta be m contact with the 
globe and that the canahcula not be sht, in 
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order to have complete drama^ The canallc 
ula are alw abortened by b unlmg makiog 
them wider and thua helping to c&rry off the 
teara. In old age when laxity of the *Hn 
sometimes causes the puncta to drop away 
from the globe, relief can be had by a llrmt^ 
Ziegler cautcniatiom 

In operations on the cornea It la well to re 
call that normally it is thinnest at the center 
where it avenge* about o 8 miUhneter widen 
ing at the penpbery to about i a milhmctera. 
It gets thinner with advancing yeara and may 
be less than o 5 millimeter at the center in the 
aged Thia, plus the loss of resihcQCy ac 
counts for the wnUng in or collapse of the cor 
nea m very cdd people after cataract Indilon- 
A bubble of air mjected Into the diamber wfll 
maintain the normal curvature of the cornea 
until It has healed 

While Bowman a membrane, if destroyed 
never rcgenentes. it u not an esaential part of 
the cornea for either visaal or protective pur 
poses. One may re sect a oom^ scar and ob* 
tain clear vinon m its absence with af^)areatiy 
no more hazard to infection In its abseoce than 
if it were present In resecting the cornea for 
comeal tear or peeling it off ituweOtobear 
m mind several things. Fust, the formation of 
connective tiasue pi^ucing the scar creates a 
mneh thidier protective sh^ than the normal 
cornea. Thia means thur the cut, In prepare 
tion for peeling, must be deeper than one 
would make in a nonual cornea, m order to 
get below the kbx fonnatian- Most eye sur 
geons fell in their comeal resectiona oy not 
keeping this fact In min d It al»o requires 
more preiture with the knife. It is also less 
flexible than the normal cornea and caxmot be 
pulled back too much without endangermg 
perforation of the thin underlying trans- 
parent cornea. Second in making the cruaal 
Inasion with the lodpci don t forget that you 
are not cutting on a flat surface, but over a 
convexity with a radius of about 8 o mllli- 
meterv Hence, the handle of the knife must 
be raised in staking the incision at the limbus 
and gradually lowered as the cut proceeds 
toward the opposite margm 10 as to keep the 
cutting edge, and not the point of the knife, in 
contact with and conforming with the corneal 
curve. This enables one to make his primary 


cut much deeper without the danger of pexfo- 
retion. Third, and no less important an ana 
tomical point to bear In inhid u that the 
lamdlae, normally about 60 In number and 
from I 3 microns to 2 5 microns thick, run the 
entire width of the cornea, criwemiTOrTg ^th 
each other at n^t angles and T^th very littk 
interlacing so that thty run almost parallel to 
the curved surface. When one picks up a 
single section to be peeled off it is ewn h^l 
that he stay in the same layer as that in wUdi 
he started otherwise whenever he cut* acrew 
the Intervening layers, connective tissue will 
form with resulting scar By foflowing proper 
teefaniQue, closely watching the hne ^ deav 
age, this is not cUfficult to do 
In an article by Edward Jackson on The 
Function and Structure of the Eye, he stress- 
ed the fact that transparency depksds on per 
meabflity to some substances of the trans^ 
ent membranes, which included Bowman i 
and Decemet s in the cornea, capsule of the 
lens, Bruch s membrane of the choroid, and 
their impermeabOity to others- Rupttne 
brings about loss of tran^iaresgr Ibe comet 
may lose its transparency from transudate or 
edema, as in glaucoma exudate, as In kerati- 
tis blood stahflng from blood In anterior 
chamber becoming hemolyied scar tissoe for 
matlon and dissolving ^ the cement sub- 
stance* between the lamellae m the stroma so 
that the refraction index is interfered with. 
This latter is probably doe to infiltration of 
aqueous, such as that doe to rupture cf 
Decemet 1 from birth injurv Edema doc to 
entrance of fluid through the cofthellum can 
be differentiated and temporatiW cleared by 
the dyccrine test suggcetwl by Cogan Jack 
eon Uyi continuous stress on the resfliener of 
tbo cornea and refers to Salzman s description 
of the arrangement of the layers, because It is 
more Important and easier to understand 
when considered as a provision for resilience. 
Hena, no compressian bandage after a cor 
ncal cut or cataract operation and keeping the 
wound elevated. He quotes Eflett, speaking 
of sutures m cataract operation T think it 
doe* give a relative assurance against p^ 
lapse, but then there Is still enough trouble 
from thii source to lead me, after a rather ex 
tensive trial of the simple operation to give op 
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m favor of the combmed operation , except m 
loch cases where the cosmetic eSect was a 
f fling to be considered.' Jackson used no cor 
ittsl stitch relying upon the resihency of the 
cornea. 

The clastiaty of the cornea is greater m the 
sTTtical than in the honiont^ direction 
irWch ma> account for the astigmatism in 
giaucoma according to Schrender who found 
it to be anisotropic that la exhibits different 
properties when tested m different directions 

The cornea is about 12 millimeters in diam 
eter, but the sclera extends 1 millimeter over 
the edge in the honxontal and 2 miUimeters in 
the vertical mendian In some cases it ex 
tends 3 millimetera or even 4 miliimetera over 
the ed^ in the vertical mendian espeaally so 
m glaucoma cases. This is a fortunate ar 
rangcraent m ahdving the cornea. This broad 
hrabus IS marked in hydophthalmus too 

Ihe quthehum around the limbus is poten 
hally a pigment bearing tissue this can c^e- 
ashy be noted m animals one ma> therefore 
get a pigmented papilloma at the limbus with 
out its being a melanoma. 

The sclerocorneal junction is the weakest 
part of the eyebalL Rupture of the globe at 
this jioint may find the lens under the con 
junctiva. If the lamina papyracea, which 
forms the inner wall of the orbit, should rup- 
ture then the eyeball will not rupture- One or 
the other may rupture, but never both, Dece- 
met s membrane may rupture in birth Injuries 
or in keratoconus and lead to permanent 
clouding of the cornea, probably through ab- 
•orpUon of the mtciiming cement substance 
of the layers. Decemet s membrane is easily 
detached, os happens In doing a trephine or 
oyclodialysis- It curls under certain condi 
lions and is very elastic. Unlike Bowman s it 

rspidly re^erates. It Is really a crust forma 

bon Imd down by the endothelium lining the 
inside of the cornea. This is contrary to the 
opinion of Ehott, who stated that it and the 
tndothdial hning never regenerated and rcc 
^^nunended denuding the endothelium just be- 
}^d the limits of the trephine opening so that 
the opening would not ^ up 

At the periphery of Deccmcl’s membrane 
hi most people lies the anterior margmal ring 
w a circular band It mzy go only part way 


around and be rudimentary and can be seen 
with the gomoscope, Deccraet s membrane is 
more resistant, both to the trephine and to in 
fection than is the stroma. One may find 
Varts (cornea guttata) around the i>enphery 
of Deccraet s, which can be seen with the slit 
lamp and sometimes with the gomoscope. So 
long as they remam m the periphery they arc 
of no spea^ significance but if located m the 
center of the cornea the vision mav be reduced 
as much as down to 20/40 or ao/70, and this 
must be kept m mind in cases of otherwise un 
explainable reduced vision They sometimes 
permit the aqueous to leak into the cornea. 

There arc a number of things which make 
knowledge of the scleral structure a matter for 
serious consideration in e>c surgeiy The 
sclera is about o 6 millimeter thick at the hm 
bus. Just back of the Insertion of the muscles 
it is thinnest —o 3 millimeter or less. This is 
where the stitches for recession are placed, and 
fortunately need not, and should not be de^ 
Going back to the equator it thickens to 0 6 
nuUimeter and mcreases to z 0 nuUimetcr id 
the back At the point of entrance of the optic 
nerve It is very thdn owing to the perforabons 
of the lamina enbrosa. On account of this m 
equality of the thickness one can easily see 
the futility of using pins in operating for reti 
nal detac^ent for, if the pms are set for the 
proper depth m the thin area, they will not be 
deep enough where the sclera is thickest. The 
reverse is also true. The zone o\’eriying the 
ohary body is a circular area concentnc to the 
limbus 5 to 6 millimeters back. The equator 
is 13 to 14 millimeters back of the hmbus. llie 
area of the venae vorticosac is represented by 
a concentric band 3 millimeters wide and 18 
to 21 railliractcra back of the hmbus, or 5 to 8 
imUiracters back of the equator The superior 
temporal >*cna vorticosa lies 7 millimeters 
back of the equator, the superior nasal 7 to 8 
millimeters the inferior temporal 5 irdlliraeters 
and the inferior nasal 6 millimeters These 
e-xits con be seen and in operations for detach 
cd retina and postenor sdcrotomy these posi 
tions must be kept m mind In posterior scle- 
rotomy It IS best to keep near the equator to 
avoid these and the long cfliary \'essels 

Calcification of the sclera Is \Tr> common in 
old age and follows absorption of the clastic 
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fibers In the sdera. This tends to one the 
Impression of increased mtmocular tension by 
the finger test which is not borne oat with the 
tonometric measurements. Again the point 
of the cataract kmfe may encounter one of 
these hard particles and Interfere with making 
a satisfactory section They are usually found 
on the nasal side as payish depressioas, about 
4 millimeters beck but ercephonally may ap- 
pear farther forward near the margm. 11 this 
process Is far advanced the eye loses its power 
to adjust itself to lessened volume, as when 
the chamber is opened and the lens removed 
this can be made up by mjecting air Into the 
chamber Thii factor may account for cho- 
roidal detachment, accormng to Fuchs. 

The emissary p^orations in the sclera he 4 
to 6 mflhmeters back of the limbus and ere of 
great importance. Sometimes the long ciliary 
nerves loop up and look like imali, gray tu 
mors iQ this n^on. These have bera erased 
under this deluston which ts followed by anes* 
thesla of the corresponding width of the cor 
nea. They can be easily differentiated after 
having first anestbetired the eye by grasping 
the mass which Induces severe pain. Old 
glaucoma can often be suspected by the cn 
largemcnt of the ciliary artenes eme^ing sfud 
dc^y from these opening giving the impres- 
sion of being more greatly cnlar^ than they 
really are New growths of the aliary body 
oiten emerge from the emissaries and give the 
impression that they arc autonomous, local 
lied ones. Transilluminatlon and other means 
will determme such. 

The sdera Is loosely attached to the choroid 
eicrot where the vessels and nerves penetrate 
iL In msking an InasKm for cydooialyils, a 
sharp comeal book picks im the sclera, makmg 
it very easy to cut througp the sdera without 
touching the choroid, since traction with the 
hook pmlls the sclera away from the choroid 
Be sure to make the cut in a place free from 
vessels which is not hard. 

In perfor ming postcnor sderotomy for glau 
coma, It U cascntial to use a knife 3U6t as sharp 
as one would wish for in making a cataract in 
dslon and thrust it quickly through bto the 
vitreoto with the bla^ pMahel to the antero- 
postenoT fibers so as r»t to sqjaratc the retina 
from tbe choroid. As the blade Is withdrawn 


the Inasion is enlarged toward the posterior 
pole. There Is a definite place for this Uttk 
used opcrapcin one of which is in case* in 
which after a drainage operation the Im or 
dliary body has come forward into the wound 
following an apparently successful opentlon, 
causuig the tension to nsc again. T%; rdetie 
of the pressure behind the lens will often cause 
the ciliary hernia to recede and remain back 
There need be httle or no bleeding if tbe tech 
nique is earned out properly TTiis admoni- 
tion must also be bcMed in making the ma- 
sion for the removal of foreign bodies by the 
posterior route. In this raw the mdslon most 
DC fully so per cent larger than the hugest dl 
ameter of the foreign body for one never 
knows which end Is coming first and it may 
even come broadside. A long indsion hesli 
lust as qidckly as a small one and does not In- 
vite danger of rtUnaJ detadiment, In my ei 
pcnencc, even though one fads to perform 
dectrocoagulation as a preventative measum. 

The cap^e of Toon U both membranoui 
and elastic. It is more or less adherent at tbe 
attachment of the muscle tendcAS and Id 
some places to the fat of orbit Semeraro 
foond that in tests carried out on the cadaver 
Tenon s capsule is nonezistant In some cases. 
This fact may account for the slipping out of 
the capsule of the implant in many cases of 
enucleation where the operation seemed to 
have been weD earned out We have never 
encountered this condition in the living eye In 
the many operations Involving the musdes, 
although it docs seem to be much less devti- 
oped in some cases than in others. TTiercisno 
actual space between the ocular surface of tbe 
capsule and the orbital surface opposing It 
but the two arc connected by a fclb^ of very 
fine strands of connective tissue. These are 
loose enough to permit the eyeball to move 
freely In a hmjted way but in extreme eicur 
sons both ^obo and capsule move together 
as a whole m a bed of orbital fat which U 
loosdy connected to the capsule behind- 
There la a diSerence of opinion as to how far 
forward tbe capsule extends. Sobotta 
that it terminates at the upper retrotarial foU 
and at the insertion of the muscles. Most au- 
thorities agree that it; blends with the confunc 
tiva as far forward as the corneal margin 
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Wtere the vessel sheaths blend with the cap- 
sule, they give offshoots to the orbital walls 
known as the check ligaments We shall speak 
of these in a moment The septum orbitole is 
a thin membrane of connective tissue which 
citends from the entire orbital margm toward 
the palpebral opening and tends to Wd infec 
bona to either the orbit or to the anterior part 
of the globe. The capsule of Tenon as w^ as 
the penorbita and the sheath of the opbe 
WTve, are contmuous with the dura. For this 
reason it is dangerous to perform enucleabon 
in panophthalmitis with marked celluhtis of 
the orbit, as it may lead to meningitis and sub- 
sequent death of the pabent I saw this hap- 
pen once while I was a medical student Evis- 
ceration IS here indicated In removing the 
contents of the globe it is imperabve that no 
remnant of the uveal tract remain. The cho- 
roid IS firmly attached In two places posten 
oriy, where the postenor ahary vessels and 
Wires enter ana In front where the antenor 
vessels and nerves pass through the emissar 
w. These points must be most carefully m 
*pected on conclusion of the operation \^en 
til of the pigmented mateiid has been re- 
moved, the ^era will be seen as a white 
tfflooth surface and there will be no bleeding 
If the usual enudeation is done and a glass 
ball is Inserted It is well to figure out just how 
l^rge the cavity is so that too large a one will 
be introduced and be expelled If wc 
®uld count on preserving every bit of capsule 
** far forward as the attachment of the musde 
toidons and not allow any for the depth of the 
wtures, then we might easily put In a 14 milU 
^tcr or even a 15 millimeter implant in the 
^^^psule. However, anteriorly the capsule Is 
M mtunately connected with the sdera that it 
i® t detached for several mlUiraetcrs back of 
Jc insertion Therefore, if one inserts a small 
not over 1 2 millimeters In diameter there 
^ be less stretching of the capsule In sewing 
•t in and more hkclFhood of it not being ex 
This rule holds good, also for implant 
^ ^tcr eviscerabon for the reason that tak 
off aH of the cornea and part of the sdera 
lessens the diameter of what remains. It 
would seem that Burch s recoramendabon of 
leaving the cornea intact and implanbng a 
sphere should give a far better result 


In a dean enudeabon it is not necessary to 
sew the tendons together for they are doscly 
attached to the capsule and fall naturally to- 
gether whether the capsule be sewed or not 
In enudeabng a globe for absolute glaucoma 
where we have a very deep cup, if the nerve is 
cut too dosely one is apt to lose vitreous for 
there is no vitreous hyaloid membrane either 
over the nerve head or the ora serrata. 
Women s eyes ore larger than men's and the 
negro eye is larger than that of the white man 
hence, a slightly larger implant can be used 

In man, the conjuncbva is very loosely at 
tached to the globe except at the limbus. It 
stretches readily The capsule of Tenon is 
supposed to run forward beyond the attach 
ment of the musde tendons to blend with the 
conjunctiva. For all practical purposes one 
can almost forget It is there, unlejw it consb 
tutes the deep layer under the loose, conjunc 
bval connecbvc tissue which hugs the sdera. 
In mahng a flap for sdcrocomcal trephine, 
one must nug the sderal surface dosely with 
the blunt sassors m order to obtain a thick, 
protccbve flap At the pomt where the sdera 
and cornea jom, the knife is subsbtuted and 
the cornea spbt. One can easily determine 
when the cornea has been reached by its bluish 
appearance The same techmque for splitting 
the cornea in a sderocomeal trephme is recom 
mended as m the resection for comeal scar If 
properly done it requires less than a mmute s 
time. 

In ciposmg the musde tendons for advance- 
ment recession or enudeabon the capsule of 
Tenon should be disturbed as little as possible 
and none of it lost Make the masion in the 
conjuncbva large enough for freedom of oper 
ation for a lar^ masion heals just as easily 
and quickly as a small one. When the area to 
be explored is suffiaently exposod remember 
that immediately under the conjuncbva and 
over the capsule is some loose connecbve bs 
sue which will be grasped bj the forceps in 
stead of the capsule if It is not pushed aside 
To accomplish this place the flat fixation 
forceps so that the lilades wiD be dosed and 
paraflel to the length of the tendon press It 
down on the globe and at the same time, sepa 
rabng the blades while sbll maintaining the 
pressure. It is necessary that the forcepshavc 
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a strong spring in order to do this property 
TTien, without releasing th^rcssure, separate 
the blades about 2 or 3 mHliiDeten and then 
make increased pressure agamst the sclera so 
as to indent it while dosing the blades. ITie 
forceps will now have a good hold on Tenon s. 
Keep the grasp firmly make a amp with the 
sdssors dose to the end of the forceps whfle 
pulling it shghtly away from the sdera keep 
the original grasp on the capsule until the 
hook has been slid under the tendom The 
reason the blades must bo kept parallel to the 
length of the tendon is that when the eye is ro- 
tated to eipose the area, the capsule, as wdl 
as the tendon Is put on a stretch which makes 
it easy to be grasped thus and very difficult if 
it is attempted against the stretched tissue. 

The average distance for the attachment oi 
the recU mui^e tendons back of the Limbos is, 
medial ? 5 mJllimeten Infenor 6 5 mtlh 
meten Lateral d 9 milljmetere superior 7 7 
milhmetera. Hence, the forceps must be 
placed far enough back to catch the free aide 
of the tendon Of course, these measurements 
vary cousidetabW and, accordins to Motsla 
they may be as far back as 7 imQimetera for 
the medial and ii millimeters for the supenor 
It 18 better to allow for the muTimitm timn to 
get too far iorwani It Is also well to bear In 
mind the width of these tendons so that In 
first placing our forceps in potiUon we will not 
mdude any of the tendon fibers. The average 
breadth of the tendon varies from 9.2 miUi 
meters for the lateral to 10 75 milllmetert for 
the ffopenor Thus one sees that in placing 
the forceps it Is well to be about 6 to 7 mllll 
meters beyond the estimated center of ^e ten- 
don to be croosed. While the medial rectus is 
thickest and strongest, its tendon Is also the 
shortest, averaging leas than 4 millimeters in 
length while the lateral, which IS the weakest, 
is nearly 9 mllllnieters long It also most be 
noted t^t the Imes of insertion of the tendons 
art not straight, but are curved, or even wavy 
and do not Ue parallel to the comeal margin- 
For example, it is carter to approach the ten 
don of the superior rectus from the medial aide 
than from tne temporal since it is several 
millimeters closer to the Umbos nasally 

The superior obllqoe attachment to the 
globe lies just behind that of the superior rec 


tus. Therefore, all one has to do to eipose the 
superior oblique tendon is to engage the at 
Uidunent of the superior rectus tendon wlffi 
the hook, reverse the poll by turning the book 
and draw the hook backward, thus <ti gaging 
the tendon of the superior oblime and p ulling 
it forward mto the conjunctiviu wound. 

Since the inferior oblique arises from a cnaTI 
drortsson on the orbital floor Just within the 
inferior orbital mar^ lateral and dose to the 
nasolachrimal canal, it can be easfly exposed 
by a dem mdsion into the lower conjunctiTiJ 
sulcus deep enough to strike the periosteum 
on the floor of the orbit, introduce the hook 
Into the opening until It strikes the floor and 
then sweeping it nasally until the resistance of 
the attachment is felt whereupon it Is drawn 
Into the wound 

Stitches for a recession are placed where the 
sdera is thinnest FortUDatdy the stitches u 
this case need not be and aiMoId not be as 
deep as for advancement, for there is less poll 
on the musde operated upon after than before 
the operation for two reasons. First, because 
the tendon is set tsxthec back, and becaose the 
musde is partly paralysed from handling If 
all of these rules are followed out, bearing m 
mmd the anatomical features mentioned, the 
tendon of any of the musdes, either straight ot 
oblique can be caught with the first sweep d 
the hook Failure to do so means faulty tech- 
nique. 

The attachments of the capsule of Tenon to 
the margins of the orbit prevent the musdes 
from entirely retracting and, even when the 
gbbe has been removed give them bases to 
act upon, thus preserving some motflJty m the 
stump Rough handliiig of these a tt ac h ments 
so as to mutilate these ports of the capsule can 
result in an ugly proptosii after a strabtsmos 
operation or rtnlring of the globe after enu- 
cfcatlom When a part of the capsu l e known 
as th^ suspensory hgament of Lockwood is 
mangled the eyeball drops or there may be 
excessive lateral rotation of the globe or up- 
ward movemenL Instruments should always 
be sharp so that dean cuts can be made with 
the iQSBors instead of tesiv Qein cats heal 
easier and are less prone to Infection. 

O Connor suggested a novel method o* hi* 
creasing the effect of the Himm^*hwmer oper 
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ation by utibnng the nasal third of the rectus 
muscles, turning them under the rectus tendons 
before sewing them laterally The objection 
to this, however, is that it puts even a greater 
stretch on these transposed portions. A more 
secure method is suggested for this valuable 
conception utilmng the paralyzed, split rec 
tos to attach to the vertical recti and then sev 
cring the nasal third of their attachment to 
the globe. This mvolvcs the same pnnaple as 
the 0 Connor method is easier to execute and 
eliminates the danger of tearing loose of the 
vertical strips 

In operating on the muscles m order to ob- 
Um complete anesthesia, it Is necessary not 
only to mstfll an anesthetic m the conjunctival 
sac and mject the Intramuscular cone but 
also to use a very fine needle and inject a drop 
or two mto the muscle belly itself While 
most of the sensory nerve endings termmate 
near the tendinous attachment, the tendon tis- 
tM is too dense for it to spread and complete 
absence of pajn will be accomplished only by 
mjecting mto the muscle itself 

In a recent article on “Guides to Choice of 
ration for Squint Suw stressed Biel 
vsh/s guide to choice of operation based 
on anatomical and physiological prinaples. 
They are important enough to repeat here 

1 When a diSerence in the two eyes under 
cover can be determined, the eye showing the 
snialler deviation is the paralyzed one. 

2 When the vertical deviatian of the para 
lyied eye is greater m adduction an oblique 
muscle is involved (because the obhques hdp 
In adduction) and for the same reason when it 

greater m abduebon a vertide muscle is in- 
volved 

3 The image of the paralyzed eye la always 
in the direction in which the affect^ 

Eunscle should move the eye, 

4* When tilting of images is marked and tip- 
pfflg of the head greatly mcreases diplopia, an 
oblique muscle is nearly always involved. 

5 The principal action of a muscle should 
®^^y8 be considered 

Kldn in mvestigations concerning the lens 
®P®de and Its Importance m the tedinique of 
^tracapsnlar cataract extraction emphasizes 
the fact that the zonular lamella is a very thin 
cuembrane that covers the peripheral parts of 


78s 

the antenor lens capsule and is easily separa 
ted from it The postenor capsule is thinn er 
than the anterior lens capsule , the central area 
of each is thinnest, the maximum thickness be 
mg between the equator and the center In 
old age the zonular fibers become fragile and 
the capsule thicker (there is an exception, that 
of the Morgagnian where both become thin ) 
By a special method, he found that the cap- 
side can resist a pressure of 1 50 to 200 milli 
meters of mercury He recommended traction 
on the lens capsule and simultaneous pressure 
at the limbus with a hook to rupture the zon 
ule then, repetition of the maneuver m a dif 
ferent direction In intumescent and hyper 
mature lenses, as well as in those cases where 
there has been a previous uveitis, the zonule is 
so weakened that it is ruptured with a mim 
mum amount of pressure so that the lens can 
be extracted by the Smith method without 
touching the capsule, TTiese are the only 
cases where the Smith method is recommend 
ed 

Since the lens capsule is thickest between 
the center and the penpbery this is where it 
should be grasped with the Amiga or nirnnar 
forceps in breaking the zonule. There is a ten 
dency of many surgeons m order to make 
sure of securing a firm hold on the capsule, to 
take too wide a bite. When this is done it 
stretches the capsule to such an extent that it 
IS more liable to break before the zonule rup- 
tures. The zonular lamellae may extend back 
as far as the ora seirata and if pulled upon too 
much can detach the rctma or pull a hole m it 
This may occur in doing an mtracapsular, or 
even in doing a needling if not done properly 
The lamellae may not attach and there may 
actually be a thickened capsule around the 
edge of the lens which may desquamate mto 
the antenor chamber and cause glaucoma. 

The anterior hyaloid has tremendous 
stretching quahhes and may come forward 
after the cataract inasion and be mistaken for 
vitreous. If the speculum be Imm ediately re- 
moved and traction made by pulling down on 
the upper lid, It usually retracts and one may 
procttKi with the operation Here is another 
advantage of having lashes with which to 
grasp the upper hd m order to pull it away 
mrai the globe. There may be an anomalous 
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union of the antenor hyakiid with the lens 
capsule which proves a detriment to extrac 
tion In the leas capsule for in this case the 
hyaloid is tom and vitreous exudes. This 
anomalous condition cannot be determined 
beforehand. 

In the embryo there la a sinus running 
around the pupillary area and in adult eyes 
cysts sometimes form m this sinus area sepa 
rating the pigment layer They may manifest 
themiel\'C 8 by floating down m the pupfllary 
area as a black mass when we ma> assume 
that it 15 a cyst If however the black mass 
15 seen at the base of the ins melanoma must 
be suspected. 

Tags near the base of the ins show a rever 
aion to the pectinate bgament m lower am 
mala. Normally in the human there are only 
a few trabeculae in the angle. 'n>ese ma> ex 
tend from a peripheral ms knob whj<± at 
times IS present In the human If present in a 
glaucomatous ejT the synechiae run from 
It to the angle. 

The vessds of the ms run parallel with the 
radiations Hence cutting the Itls in the direc 
tion of the fibers in an indectomy causes less 
bleeding and, at the same time, enables one to 
make a deeper mdectomy For this reason I 
fail to see how a penpheral Indectomy m acute 
glaucoma can be as effective as a complete 
one, as claimed by some. 

Sugar stresses the Importance of knowing 
the depth of the anterior chamber in glaucoma 
and describes a method for mcafunng It by 
means of the McNair Bcttman portable slit 
lamp The important thing is the angle. Of 
spedal ognificance is the condition of the 
angle, which can be determined gonlo- 
scopy Through this means Barkan has devcl 
op^ the operation of gomotomy for congeni 
tal giaucoma, which consists of removing oc 
eluded fetal meihwork from the angle promli 
log much for this hitherto almost mtractable 
discoM. Andervin ^ analysis of S4 specimen*. 


finding the canal open In 75 per cent of the 
early specimens and no trace of it in chUdra 
over 2K years of age, none of which bad been 
operated on strengthens Barkan s warning 
for early operation in these cases, imee the 
distention of the eyeball tends to obliterate 
the ca n al Barkan makes the distinctioo be 
tween gonlotomy in the infant, which rmwtt 
of removal of fetal remnants from the angle 
versus trabeculotomy in the adult, whose ob- 
ject Is to incise the angle wtD that IS, the tra 
bcculum itself In the May krue of the Ar 
cAiwx d/ Opltlkalmohfy an ^cle appeared by 
Hughes and Gartner m which they ree mn - 
mended the removal of the aqueous, lubsh 
tuting air theitby deepening the antenor 
chamber so that it is possible to perform 
gonlotomy In cases with a shallow chamber as 
weD as in those cases with a wide an^ 
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described by Knmaky A prism U bcid in 
front of the fixing eye with the apex toward 
the noee in a conver g ent iqumL This causes 
the eye to shift toward the nose to resume fix 
ation and the squinting eye will make a corres- 
ponding shift away from the nose. Thus using 
the fixing eye as a handle, and varying the alee 
of the prism the squmting eye can be moved 
back and forth until the comeal reflex is accur 
ately centered This Is exactly what la done 
with a Pneatly Smith tape but the pnsm reflex 
test 13 considOTbly simpler to use It can be 
used only for monexmlar squints. The perim 
eter is s^ the best method for obtaining dis- 
tance measurcroents on a patient with poor 
fixation In one eye. 

As toon as the child Is old enough to co- 
operate C3 to 5 years of age) and if both eye# 
are capable of fixation the cover test of Duane 
is the method of choice for measuring squint 
Tha method has ban admirably set forth in 
the writing of the late James W White. It 
will do all that be has claimed for It and we 
should all learn to rely on It very largely In the 
measurement of squint 

TatATUEjrr 

Regarding the actual treatment of strabis- 
mus, it hai^ seems necessary to ur« that 
these children be seen as early as possible after 
6 months of age- Unfortunately some pedia 
tnedans still advise waiting to sa if a deviation 
will be outgrown but I b^eve that their num- 
ber is diminishing Possibly not much will be 
done in the way of treatment until the child is 
a year old but It Is worth while to sa him 
earher to watch devdopments. Occasionally 
operation will bo indicated as will be discussed 
later Whatever therapeutic measures may be 
required it is undeniable that the earlier they 
are employed the more complication*, such as 
amblyopia abnormal retinal correspondence 
and muscle changes will be avoided or mini 
rntrifl and the chances will be better for blnoc 
ular visKin and fusion. 

I believe that there Is general agreement ai 
to the value of nving glaMC* that foUy correct 
any significant h y peropia or astigmatism. The 
accommodative squints do not often appear 
before a ytaia, but the glasses should be worn 
as early as possible. 


AmUyopia. In this air minded age good 
vUual acuity in both eyes has become even 
more esscntliL This mean* that the corrcctlcm 
of amblyopia ex anopsia Is the responsibihty 
of the ophthalmologic Such correction can bo 
accompiiahed m the majority of patients un- 
der 8 if time is taken to impress parents with 
its Importance Again the earlier oeduswo 1* 
begun the more quickly will the result be 
obtamed As mentioned above, it a not neces- 
sary to vrait until the vision can be measured 
to know that you are deahng with amblyopia. 
If the fomnt Is solidly monocular you can 
assume that the squmting eye Is amblyopic 
and proceed with oalusion By watching the 
behavior of the eyes ^Then the ocdudlng 
bandage is change^ one can proceed with 
confidence and safety As long as the ongmtlly 
firing eye resumes fixation whenever the band- 
age Is removed, the objective has not been 
achieved In young dfildien, it is easy to 
cause fixation to shift to the previously 
squinting eye, an eveat that dlstje&sea tlM 
mother but pleases the doctor b ec aus e it 
proves that both eyes are sound. There a no 
way to diflerentlCe amblyopia ex anopsa 
from a true ambl^ia In httle children so all 
patients should ^ve a trbJ course of total 
occlusion for at least 2 monthi. At the begm 
ntng of ocduslon any thin g ihort of total 
ocdimoD 24 hours a day Is apt to be a waste 
of time. It a easier for the I'hilH to have it on 
all the time it will bring the result most rapid- 
ly A firm adheslvo bandage over cotton, is 
the occluder of choice. Later and this will 

S froTD 2 to 8 weeks or more, vanou* oc 
as can be used on the glasses, but I rely 
largely on atropme in the better cire with paper 
on thjLt spectacle lens. It should be apparent 
that atropine alone will be successful only In 
cases of ihght amblyopia or extreme hyper 
opia when combined with an occluder on the 
•pcctadea, the drug will only succeed after 
the squinting eye hn acquired the abOity to fix. 

OETHOPTIC EXEaerSES 
It is extremely difficult If not Impossible to 
get an Idea of the true value of orthoptic excr 
OSes from the hterature. There U no way to 
reconcile the highly optimistic report of re- 
sult* obtained by Berena and bis assooite* 
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mth the completely negative report of Fowler, 
hath ire competent reporters but they cannot 
pisibly both be right. Unfortunately m the 
majority of articles reporting mdications for 
orthoptic eierdses and the results of orthoptic 
treatment, definitions and classifications of 
cases are either absent or so indefinite that few 
condusioas can be drawn There is yet no 
onanimity about the value of orthoptics. In 
the oplmons of many ophthalmologists, it has 
failed to achieve an established position in the 
treatment of squint Yet it is being used by 
far too many reliable dimaons to be ignored 

It has not been my practice to use orthoptic 
ocTcises routinely in healmg strabismus This 
dfiddon was teamed after eiqieneaQe gained 
while in charge of an orthoptic Clmic at 
Vanderbilt dime, in New Yor^ from 1935 to 
1938 while serving on the American Orthoptic 
Council for several years and from reading the 
orthopde literature closely There ore two 
pnnapal reasons for my deosion First, it was 
not p^'ble for me to predict the outcome of 
orthoptic training with suffiaent accuracy to 
feel justified m prescribing it for my patients 
No doubt there are orthoptic techmdans who 
cm make fair prognostications of their own 
nieiiegemeat or these cases However if an 
ophthalmologist is going to use this method of 
treatment, he too must be able to tell his pa 
bent approximately what he has a right to 
cipcct in a given tune. At the present time I 
am unable to do thia. 

My second reason is that I do not have the 
fadbtles for carrying out the treatment Moat 
of Ufl do not have a sufBaent number of muscle 
oases to employ a full tune techniaan. The 
obvious solution is for several ophthalmolo- 
8i*ta to pool their cases and resources and set 
up a technician m a separate office. TTus has 
been done in a few aties with notable sucefcss 
but, at present, I know of only one techmdan 
lu New York to Whom pnvatc patients can be 
sent As you may surmise, she is far too bu^ 
to do more than see an occasional case for any 
one doctor 

In spite of other practical obstacles there is 
uo doubt that there is value m orthoptic excr 
that some patents with accommodative 
*^iuint would get rid of their glasses more 
quickly and more certainly with training that 


some patients with small deviations could 
avoid operation and more patients could 
achieve bmocular single vision with fusion 
after operation We need to learn a great deal 
more so that we will know which cases offer 
reasonable prospects of success and so that 
accurate proposes can be given to our pa 
tients In this direction, I hope to sec many 
new orthoptic dimes established. 

Age and itidicaiums for operaiten In recent 
years the trend m this country has been 
toward carUer operation until it is now not un 
common to do tie operation while the child is 
in the neighborhooa of i year of age. These 
early cases ore of course those bom with the 
squint, which means a true musde anomaly 
These are nearly all marked deviations with 
frequently a vertical comphcation While re- 
fnw^ve errors can hardly play a part at this 
age It IS probably wise to do retinoscopic and 
fundus examinations, under ether if necessary 
It is usually apparent that nothmg but sur 
gery will correct the deviation The parents 
am distressed and embarrassed over the ap> 
pearance of their baby The avoidance of 
se(X)ndary musde changes and the chances of 
re-establishing binocular vision, all greatly 
outweigh the disadvantage of operating with- 
out a complete analysis of the case This 
analysis could be gained only after long delay 
In the larger group of cases that come on 
gradually after the second year and have more 
or less ration to accommodation operation 
should be delayed until other measures have 
been tned Glasses should be worn for several 
months amblyopia corrected and possibly 
there should be orthoptic training When these 
measures have been earned out, abandoned or 
considered unsuitable, operation is indicated 
regardless of the age However, for psycho- 
logical reasons great effort should be mfid r to 
complete the essential preliminanes and to 
perform the operation before the child enters 
school For the same reasons it may be desir 
able to shortcut the preliminaries m some 
cases and operate earlier A senous objective 
to orthoptic training is that valuable time may 
have to be lost in voting for the child to at 
tain an age when eierdses can be given 
Only in those cases with high hyperopic er 
TOTS (usually +4 w more) where the deviation 
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19 largely eliminated bv giaaaes, ahould the op- 
eration be postponed Indefinltdy The major 
ity of these children will not require operation 
and at around 15 years they will be able to 
remove their glasses when not doing close 
work. When the occasional operation b^mes 
necessary only that portion of the deviation 
remaining when glawes are worn should be 
corrected Care must be taken not to weaken 
convergence unduly 

Ckmce oj operaiton It is almost Impossible 
to tcU someone else vrfiat procedure to do for a 
given deviation Each surgeon most deade 
which of the many modern techniques makes 
the most sense to him and which be can do 
belt Exactl> similsr results esn probably be 
obtained in several ways Mention of a few 
general principles may be helpfuL For the 
usual concomitant esotropia which measures a 
little greater for near than disUifue a resection 
of the eirtemus and a recession of the Interaus 
of the same eye axe my diolce. I operate on 
the squinting eye because it makes sense to 
the parents and the musde changes wiQ be In 
this eye. 11 there is a conspicuous overaePon 
0! the inferior oblique of that e^ a recesdon 
of this muscle at its insertioa Is done at the 
same time. Even If the overaction is bllaieral, 
the inferior oblique of the fixing eye need not 
be touched as Its overaction rarely becomes 
manifest When the deviaPou is greater for 


Reaidents. The best suggesbon that I can of 
fer is the figure that Dunnmgton and I reach- 
ed several years ago when we analyjed a fairly 
largo scries of our opera^ns. We found that 
when wc did a 10 millimeter resection of the 
extemus and a 4 millimeter recession of the 
intemus, on the same eye, we avcfigcd 40 
diopters of correction. This is only a rough 
guide but it provides a starting point 
While I do not want to stress technique be 
cause I believe that the many minute varia 
tions that have been desenbed art ooim 
portant, I do want to male an appeal to each 
surgeon to perfect Ms own technique. It is 
important that he be able to reproduce an 
operation with precision as that is the onl> 
way that he will be able to find out just what 
his operation will do Eventually he will be 
able to translate accurate measurements into 
definite, predictable surgical results- I have 
been using the resection described by Ian 
caster for several years. Bang able to tic the 
3 mattress lutores while the tendon is still held 
firmly In the musde damp appeals to me u 
safer and more definite than other methods. 
For the recession of the intemal rectus, I use 
two single arm sutures one m the upper third 
of the tendon secured by passing the needle 
through the tendon a second time, and the 
other m the lower third of the tendon both 
placed as dose to the insertion as possible. 


dtsUince I3 placed on the resection of 

the extemus when much greater for naor the 
recessioD of the interaus is stressed, or possibly 
divided between the two eyes. In alternating 
esotropia, it seems logical to operate on both 
eyea and while this would prowbly give the 
b«t result, it is not practical to operate on 4 
masdes when not absolutely necessary so I 
would handle them like the monocular squints. 
An exception to this is the very young al terns 
tor who uses the right eja to look to the left 
and the left to look to the right, and never 
abducts dther eye. Here, bilateral recesooni 
of the intenu are mdlcated. In alternators 
there will frequently be bOateril oversetion of 
both infenor obliques. If these arc approx 
imately of equal amounts and not extreme, 
they can usually be ignored. 

The question of how much to do to correct a 
given deviation Is constantly asked by the 


Great care is used at tni» point to waste as 
little of the tendon as possible. The sutures arc 
then passed through the superficial fibers of 
the sdera, a measured distance from the 
stump and at least 8 millimeters apart so as to 
spread the tendon flat. The conjunctiva is 
aosed with care 3 to 5 intcrropted sutures 
being used. The receaiiop of the infenor 
oblique is done by the method desenbed by 

White (9) It seems to offer the best possibilJty 

for a graded weakening of this muscle. Avertin 
and ether anesthesia Is routine. No 0000 plain 
catgut sutures on atraumatic needles are used 
throughout. I bandage only the eye opicfai^ 
upon and do not use atropine. The bandage is 
changed on the second operative di^and re- 
move entirely on the 4th or 5th. These de 
arc mentioned only because they may be 
of Interest, not because I bdieve that they art 
necessarily the best 
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Sl7iaiAfi\ 

Etriy eiamination by means of the symbol 
E to test vision, and measurement of the 
dcmtion by means of the comeal reflexes and 
the pnsm r^ex test are emphatically recom 
mended 

Treatment should start as early as possible 
and should include occlusion in all cases of 
monocular squint 

The reasons for not using orthoptic exer 
dscs routinely arc stated 

Operation can be done safely at i year and 
m certain cases gives definite advantages 
when done earl) 


Tlie indications for operation have been dis- 
cussed and my choice of operations has been 
given briefly 
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A NEW TYPE OF BASKET IMPLANT FOR USE 
AFTER ENUCLEATION 

NORMAN L. CUTTER, NVUmSngtoo, Dt^nrire 


C ONSIDERABLE thought h*i been 
^ven recently to the possThlllty of 
UD proving the cosmetic result In enu- 
cirotion or evuceratlon procedures. 
It u probflble that out of this Interest wQl come 
Improvements that will sUnd the test of 
end use. 

The Ideal cosmetic result shoold achieve the 
followmg 

I Wide range of co-ordinate movement 
with the remaining eye. 

1 Instantaneous movement over a short 
range. 

3 Normal lid contour he (a) no sagging of 
lower lid (b) no sinklDg m of upper Ud. 

4. Pennanence of the in^lant This un 
plia that It shall not migrate or be extruded. 

No procedore, wbetho eDudeation or evis- 
cerati^ with or without an implant has 
achieved all of these results up to this time. 
Different procedures have bra devised as 
recently revealed by Dimitry that have 
resulted in a good movement of the stump but 
the problem has always remained of trans- 
mitiing ftiiw Tnnvwnml In thw The 

basket type Implant to be described la a step 
toward improving the transmission of this 
movement utim the stomp to the prosthesis on 
what mi^t be called convention lines, ie. 
theprosthesis Is completely endosed in tissue. 

The purpose of a basket implant, with a 
resulting d^^ressed area in the sock^ is to 
give the prosthesis, which has a stud projecting 
posteriorly (Fig i) a grip on the stiunp This 
necessitates, of course, a custom-design^ pros- 
thesis and. In addition, imposes new proUems 
of design on the artificial eye maker This Is 
due to the fact that there Is more abihty of the 
cuplike depresskm to move the artiffdal eye 
th^ there is space In which the eye can move 
Thus, It is necessary to adjust carefully the 

PnHDWd bden tb« dlalca] CwcrtM AneVxn Coltcfa 

d Saivecn, Ocnliiul, Oeio, D«cinba O-M. 

Tlu ilbiCnUaD* Im this utldi tj« repriaUd tkroe^ th«ec«r 
(ay ■< tb« initra t/ OtMkdmiltu 


size and shape of the prosthesis In order to use 
the minimum amount of space and itiU main- 
tain a normal fissure. This is facilitated If no 
attempt 11 made to fill out a depressed upper 
lid with the prosthesis, but that Is left to the 
surgeon. 

The standard basket now used is shown in 
Figure 2A and B Itismadeofludte (metW 
roethaaylate) and measures ii by 15 mflh- 
meters. This sixe seems to be the beat whether 
the eye to be enucleated is large or amjll. The 
anterior edge Is sHghtly thlckued the tides of 
the basket are fenestrated to allow for Invasum 
of tissue. In addifacm, there are 3 holes in the 
bottom, measunog 1 mfTilmfiter in diaineter 
s of which are for sutures. Larger and imaOer 
baskets have been tried but a tendency to 
reduce movement has resulted In either case. 
Other materials are being tried, but ludte his 
been found sabsftctoiy up to the present tune. 
A ludte buttommeasuring 5 W 8 milluncteri, 
with four 0.8 mfllhiietcr holes (Hg 2 C) Is used 
to tie the sutures through and maintain the 
depression during healing Three double- 
aimed sutures are used black No o nylon, 
blue No 00 dennsl and purple coarse dermsl 
These are used because of their greater ftrcD^ 
and smoothness, allowing sutures to be puUed 
up without breaking They are of different 
colors to permit rttdy identification. One 
inch (2 5 an.) straight Intestinal needles are 
used to allow their passage through the plastic 
button. 

At the end of the operation a ipeaal plastic 
retalner(Hg 2D) Is placed inside the lids after 
the method of Gifford. This greatly reduces 
postoperative edema, keeps me basket cen- 
taed, and completely nrmrents any prolapse 
of the conjunctiva. Tm average operating 
time for this procedure is the same as for any 
implantation procedure, namely 22 to 25 
minutes. 

Two baskets slightly prialUr than the stand 
ard have been placed Inside the sdera after 
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Fig I PUitic proftbali iborrlng proRctlng rtnd on posterior surface. 


evificeration No advantage accrued os far aa 
ntcrvement of the stump was concerned and the 
depression into which the stud of the pros 
tb^ fits was considerably smaller In addi 
tion, there was extreme postoperative edema 
mvcdvmg the entire side of the face which 
lasted 7 to 10 days I have seen a cases m 
which a ball Implant was placed m the sclera 
with extremely good movement practically as 
good as that of the normal eye but because of 
the smooth contour only a small amount could 
be transmitted to the prosthesis 
tlie muscles are not sutured m this pro- 
cedure, Figure 3 shows the postenor view of 
a basket implant removed at autopsy 8>^ 
months after operation from a patient who 
was killed in an automobile acaaent It will 


be seen that all the muscles mdudlng the 
obliques are attached near the nm of the 
basket 

opeslative procedure 
Anesthesia is mduced by intravenous mjec 
tion of sodium pentothd and retrobulbar 
mjection of 2 cubic centimeters of 2 per cent 
procaine hydrochloride 
The eye is prepared m the usual manner A 
speculum (Weeks) is inserted the conjunctiva 
dissected from the limbus, and the dissection 
earned to the fomices in all directions. The 
rectus muscles are then isolated and cut free 
from their insertions. The conjunctival open- 
ing usually IS enlarged nasally and temporally 
about 3 millimeters to permit jiassage of the 
globe The globe 13 grasped with fixation 
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Ftf. i Potteocr ol buket, InpU t momd 
loio^ 8 mootti foUoirinf ItnpknuUoQ tb0«ln]| moack* 
tttKhM to t£t«ncf edp 

forceps at the tendoQ of the mtemai rectus 
mosde and the nerve cut with enucJeation 
scissor*. The prolapsed globe Is then freed 
from the oblique musdes and remot-ed 
A dr> gauie ^nge and a little pressure 
usually reduce the bleeding quickiv to enable 
one to inspect Tenon s capsule (Rg 4) 

The basket with one black nylon suture, 
lire No o fitted with two straight 1 Inch 



5. Buket «lth N bUck d}4oo tatnre tnanted 
jjtnre carrM tbimfh Tenoo capauk and cuuJuucUvk 
at and 6 dock. 



FI*- 4- Tesoii t if»c« eepoKd, ready for buertkn of 
btukirt imjjtftt 

intestinal needles, is then placed In Tenon t 
5) The upper suture is brought 
throurt a firm bole of Tenon s capsule at u 
odock and out through the margin of the 
conjunctiva. The lowrr suture is brought out 
similarly at 6 o dock. 

A blue No 00 dennaJ double-armed luture 
with I inch intestinal needles is then carried 
through Tenon s capsule and the conjunctin 
about 3 millimeters on either side of the bitch 
suture which was placed at 6 o dock (Rg 6 A) 
Each suture is then carried through In a enu 
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Fig. 7 Bkck nykrn wtffre i earned throu|h bole* in 
bidte ttnd B tauple dcniiaJon futurt j earned through 
the HToe hoje* m itod u rutare, j Blue dmtiaJ tuture, 
1 orrled tha other two boki in lodte button 

lar maaner at 12 0 dock. Tbe suture on the 
nght side js now earned through. Tenoa a cap- 
nle aad the conjuncUva at 3 0 dock oa the 
•amende and thesutureoD theleftat 90 clock 
A purple dennal (coarse) double armed 
future, sunflar to the blue demial suture Is 
no^ placed about 3 mOIimeters on either side 



^ A Suture, pulled up, imbricating Teoon * 
and ccnJuacUva vertiatUy B Suture a tied and 
^ Sqttat 3 pufled up tight oad cut thrtm^ Imbrkat^ 
and ctmioartlva hoi^ionUJJy and doring 



of the blue suture at 3 0 clock, the needle 
taking similar bites of Tenons capsule and 
coming out through the conjunctiva- These 
two sutures are now earned across above all 
other sutures and brought out 2 millimeters on 
either side of the blue suture at 9 0 dock (Hg 
6B) 

TTiese two mattress sutures (blue and pur 
pie) are placed as outlined in the preceing 
paragraphs so that when they are pulled up 
they cause a double imbrication or folding of 
Tenon s capsule and the conjunctiva and the 
black sutures still come out throu^ the upper 
layer after this has been done. All sutures are 
earned through the luate stud, as shown m 
Figure 7A and B Sutures rand 3 pass through 
the ftame two boles and suture a through the 
other two holes. 

While the assistant holds the button with 
the lower end at the level of the nm of the 
basket with the button holder (Fig 8) the 
blue suture is pulled up tied and cut (Fjg 
pA) and then the purple suture is similarly 



Fig. 10. Suture / pulled up, tied and cut fordne button 
with Teooaa capaule and conJunctlTa down Into tb« 
b^eL 
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tCTWlC I 2 

HC - 1 Plastic retalaer 


hAndled Thia puUa Tenon scapsule and the 
conjimcUvi. into place and dosa the opening 
A single tie is now placed In the black suture 
and as thia tie is gradually pulled up the Index 
fingers make traction and a little preaaure. The 
assistant then releases the button from the 
forceps. As this tie is pulled tight, It force# the 
button with Tenon s capsule and the conjunc 
tiva down Into the cup Three knots are 
placed and the suture IS cut (Fig lo) No con 
junctival sutures are necessary 
A luate retainer is placed maide the lids An 
adhesive dressing with firm pressure but with 
no roller bandage is applied 

POSTOPXaATTVi; COUME 

The first drcssiag is done on the third post 
operative day the retainer being removed and 


the socket irrigated- The retainer is replaced 
end if there Is still some edema an adhesive 
dressing is put back on for 2 more days. In 
most cases the dressing can be omitted. On 
the fifth postoperative day the sutures and the 
button are removed A temporary retainer 
with button attached (Fig 11) Is placed In the 
socket at this time This ii removed daily and 
the socket is irrigated for a week- 

In none of the cases m which operation was 
performed has there been any prolapse of the 
conjunctiva- This is probably due to the type 
of operation and to the retainer In general, 
there has been little reaction and no discom- 
fort at all after the first postoperative day 

At the end of 2 to j weeks, depending on. the 
shrinkage of its tissues the socket is ready for 
a custom made prosthesis, similAr to the one 
shown in Figure r 

COUPUCATIONB 

It is important not to pull the sutures be- 
yond the snug state, as otherwise pressure 
necrosis and exposure of the bottom of the 
basket will result This complication will sho 
occur if the button is not removed at the end 
of 5 days. If exposure of the bottom of the 
basket does occur a retainer without a button 
attached is put in, and granulation and qslthel- 
Lation wfl] take place m a few days, without 
impairment of the result. If after the sutures 
and the button are removed on the fifth port 


" ; 'v 
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operative day there la a thin ^peanng bmng 
on the bottom of the basket a plain retainer 
eta be used from i to 3 days and then a button 
rtUincr employed 

A suffiaently fiim bite of Tenon a capsule 
most be obtained in placing the mattress su 
tures, smee there is slight tension on the cap- 
lulc when it is inverted mto the basket In 2 
cases m which a ball implant was removed and 
abasVetputin the sutures did not hold This 
was also true m a case in which a considerable 
imcKmt of scar tissue was present^thc sutures 
cut through the meloatic scar tissue It was 
necessary m these 3 cases to remove the bas 
krta. 

Postoperative hemorrhage has never been 
a problem m our cases. In the 3 cases just 
mentioned m which the sutures did not hold 
because of scar tissue and the basket was 
removed approximately 10 days after opera 
Uon, it had to be dissected out Certainly the 
basket cannot be extruded 

PROSTHESIS 

'Ihe socket IS ready for the final prosthesis 
at the end of 2 or 3 weeks This has been of 
plastic, made according to the standard Army 
procedure and under the direction of Captom 
Stanley F Erpf and Captain Arthur L Lund 


blad of the Dental Corps of the Army of the 
Umted States 

The prosthesis is not made from an impres- 
sion of the socket, smee that would result m 
Its occupying too much of the available space 
rigure 1 shows some vanabons in the pros 
theses that have been fitted In general, the 
stud 13 adjusted to fit mto the depression and 
the base around this stud is cut away to allow 
the edge of the basket to come forward when 
the socket is turned Through support of the 
stud there is considerable rehef 01 pressure on 
the tissues m the rerion of the fomices 

It 13 not absolutdy necessary to use a cus- 
tom made eye with a stud, good movement 
can often be obtained with a Snellen form. The 
reason for this is that the movement of the 
prosthesis is m part due to the change m the 
shape of the so^et when the basket rotates 
one side becomes shallow and the opposite side 
deep and the eye has to move. 

The following tabulations were made on the 
basis of observations on 60 sockets fitted with 
artifiaal eyes. Practically all of them were 
fitted with custom made plastic eyes It is 
realized that this small number ma> not repre 
sent a true cross section The senes was col 
lected from the wards without regard to the 
preoperative condition It consisted of ac 



FI*. 13 p4tieot 5 nwotlu after openition ibowio* dtpTorioQ lod movODOit of 

■odeet. 
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socketA widKtut implants 30 with ball im* 
plants and the first so with basket implants. 


NwIIt' 

Tcinporallj 

Smeioriy 

Imerioriy 

Toti] 



These tabulations do not indicate the action 
of the oblique muscles which Is a prominent 
feature of the basket sockets. Ndthci do 
Indicate the most important characteriihc of 
all that IS, the much more rapid response to 
movement of the muscle cone, with a notable 
decrease In the time lag as compared with tint 
for the normal eye. 


The sockets without implants showed the 
greatest variation m movement from patient 
to patient and those with basket implants the 
least variation This is illustrated by the fol 
lowmg tabulation 

It B4l Bote 

Fiwlh— biplat isfifaat 

45* total bodtooul 

m o ve m ent lotao sofao Bofao 

5 total vertical movaoeot Solao safjo i^olao 


smoiASY 

On the basis of lOo operative procedures, a 
new type of basket implant for use after enu- 
cleation Is presented \^ch with a new type 
of prosthesis, gives more instantaneous move- 
ment and a wider ran« of action. This pro- 
cednre, combined wim use of a plastic re- 
tamer ehminalcspro lapse of implant and shor 
tens the postoperative cooivaleacence period 



RECONSTRUCTION OF ORBITAL FLOOR DEFECTS 


ARTHUR E, SHERMAN MD Major MC Eait Orange New 


T he floor of the orbit is tnangular in 
shape and is made up largely of the 
orbital plate of the maxilla The or 
bital portion of the z\gomatic lionc 
miles up the anterolateral portion ami a small 
portion of the posterior part of the floor is 
formed b} the orbital pitMXss of the palatine 
bone. The antenor margin is thicker and 
itrongcr than the remainder of the floor 1 he 
infcnor orbital fissure is tlie lateral l>oundar\ 
of the floor and the infraorbital sulcus runs 
forward along the central portion of tht floor 
from the inferior orbital fissure to the infra 
ortntal foramen ^\hich lies about i centimeter 
bdow the lower orbital margin The sulcus 
and foramen transmit the infraorbital artery 
and the mam portion of the second division of 
the tngcmmd ncrv'c that is the maxillar> 
nerve which is known os the infraoriutal 
nen'c as it passes into the infraorbital sulcus 
Trauma to the lower orbital margin with re 
>ulling fracture of the margin and floor of the 
orbit not mfrcquentlv produces more severe 
displacement of the thm floor of the orbit than 
of the thicker and stronger margin itself The 
displacement of the floor is usuoll) downward 
due to the concave orbital surface of the floor 
anteriorly and because an airspace thcmo-xil 
^ 0 " antnrm lies below the floor It is 
Pfcifier’s opinion that fracture of the wall of 
the orbit is the entire cause for traumatic 
cnophthalmos Of 53 cases reported by him 
24 had a depressed fracture of the floor with 
oat an> fracture of the orbital margin More 
than half of these were caused by a blow with 
1 fist PfaffcT states that m the cases of less 
•^vere cnophthalmos the postenor portion is 
fractured and in the cases of more severe dis 
placement the entire floor is broken through 
ft IS turpnaing how infrequent there is perma 
°cnt visual damage in these eases. At times 
*®vere trauma to and fracture of the supra 
^'‘bital area may produce an accompanying 


L? Soiilad Serlce at OTldDy GmaU 
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depressed fracture of the floor of the orbit due 
to transmission of the force through the orbital 
contents. Depressed fracture of the floor mav 
also occur from the c.xplosive force of shell 
fragments entenng the orbit and from actual 
perforation of the floor bj shell fragments or 
other foreign elements It is quite unusual to 
haw an clcv’ation of the floor of the orbit un 
less there has been a severe crushing trauma to 
the region of the antrum 
A diagnosis of depressed fracture of the floor 
of the orbit is made on the historv of trauma 
and the presence of depression of the eyeball 
with some cnophthalmos Diplopia may be 
present and also anesthesia or hypcsthesia 
ovTr the distribution of the infraorbital neevT; 
Immcdiatcl) following the trauma these signs 
may be masked by edema and orbital hemor 
rhage There maj c\*cn be an initial exoph 
thalmos Crepitation from air m the soft tis 
sues and palpable displacement of the orbital 
margin mav be evident Careful stereoscopic 
X mV's will usually confirm the diagnosis 
There may be marked loss of vision due to in 
tcrnal ocular damage or due to compression of 
the optic nerve by fracture into the optic fora 
men or by hemorrhage into the optic nerve 
sheath 5 n the foramen 

WTicn there has been little or no depression 
of the floor of the orbit no treatment Is mdi 
cated When very definite depression is pres 
enl it should be conected as soon as the imtiol 
reaction has subsided This is best done by 
the otolaryngologist by means of a Caldwell 
Luc approach with elevation of the depressed 
orbital floor and moderate packing of the an 
trum for a day or two When this is not done 
a permanent depression of the orbital floor and 
orbital contents results Fracture and dls 
placement of the lower orbital margin should 
also be corrected as early as possible with in 
temal wiring of the fragments or some method 
of external fixation if necessary 
When there has been a severe compound 
comminuted fracture of the lower orbital mar 
gm it may be necessary to d6bndc some of the 
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loose bone fragmenti. Thos results in more or In Juno of 1^5 at the suggestion of Dr 
less subsequent external deformity Rcudeanann of Cleveland, lacatenant Colonel 

Tbe purpose of any procedure to reconstruct Stnibla at Crfle General Hospital used tauta 
the orbital floor is pmnanly to elevate the or lum wool and later tantnlnm mesh to fill m de 
bital contents. If suffiaent correction of this fects of the orbital floor in battle casualties In 
depression is obtained It will also ehnunate the whom the Reudemann implant eye was bang 
sinking or retraction of the upper portion of used. StmiJe stressed the importance of care- 
the upper eyelid and lessen the enophthalmos. ful preoperaPve x ray dcterminatiDQ of the 
In late cases of depressed floor it is not pos- siae of the defect and received excellent co- 
Bible to elevate the floor to its normal posdPon operatioD from his roentgenologist, lieutenant 
because of the firm adhesions which have Colonel ShiflSlct 

formed In the past this has usually been ac Dunng the latter months of ic>45 Captain 
compUabed by the use of autogenous or pre Souden of Dibble General Hospital used 
serv^ cartilage grafts to the floor of the orbit rhomboid shaped plates of the plastic aoyhe 
under the periorbita. This is the method used (methyl methaayWe) to covex the defect ol 
b> most of the general plastic surgeons dunng the floor of the orbit in old fracture cases who 
t^ past few years in the armv raeral hospi had some depression of the eyeball SouderB 
tals that were ophthalmic and plastic centers, used various sues and thidmesses of these 
The taking of an autogenous rib cartilage acrylic plates depending on the amount of de 
graft makes an addition^ prooedure and at preaaion of the eyeball and sue of the defect m 
times the picura has been acddcntally jjcrfo- the orbital floor The dissection was made 
rated The use of preserved cartilage has been through a nkm inasion along the lower orbital 
quite satisfactory although it has been demon margin but he placed the acrylic plate on the 
strated that preserved cartilage buned subcu penorbata and not under iL The plate was 
taneously pr^uces a typical low-grade foreign ncld m position by sutures through small hoios 
body reaction over a period of months and is near the antenor edge of the plate and through 
gradually absorbed and replaced by fibroblas- the periorbita. 

Pc tissue Osteoperiosteal grafts from the Kbaa About this same time Major DeVoc of 
have also been used These arc used to bndge Hailoran General Hospital used a pa cking of 
the defect miH usually require temporary ad glass wool under the periorbita in several cases 
dibonal support by packing m the antrum, of depressed floor to fill in the defect and ele- 
TTiis, together with taking of the graft, makes vatc the eye and orbital contents. He re- 
a ne^cssly complicated procedure ported very satisfactory results and no com- 

It was our experience at O’Reilly General plications. 

Hospital and also the cipcnence of ophthal In the spring of 1945 at O'Reilly Gen^ 
mologistB at some of the other army eye cen Hospital wo began to use a wedgeshsp^ 
ters, that tbe use of various inorgamc mateii acrjdic implant to the floor of the orbit to cle 
als has been very satisfactory for orbital floor vatc the orbital tissue* m cases of anophthal- 
reconstruction with resulting almplifiratifm of moe who hml had an enucleation with s rn a J I 
the surgical procedure. Implant m Tenon s capsule, or who had had s 
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^plc enscmtion of the cj chaU This procc 
dure pros-cd a quite satisfacton method to 
dmuiatc or lessen the retraction or sinking of 
tne upper portion of the upper crehd \\ c 
soon applied this procedure to cases of old 
frartnre of the floor of the orbit mth depres 
Sion of the cjeball and enophthalmos The 
he wrfp aero made in 3 sizes the aver 
ip: or middle size being about 2 centimeters 
S, '^\'^"t>'>'dtcr3 and about 8 millimeters 
rTni ‘“IKnng doom to about 4 

^ era at the other end The operation ,s 
leni It GiUes and others ox 

^ that tte tvedgeshaped acr>hc implant is 
After inosion 

(kivTT,^* tttid subcutaneous tissue 

wm to the lower orbital margin the penos 
Iwi pcnorbitn thoroughiv 

A wedge 

j ^ 003 Jic implant is then placed on the 
pressed floor with the thick end of the 
ge postenor A large enough implant i3 
tmf ^ elevate the orbital con 

m«i*- more implants can be used in 

^ of sc\*crc depression of the floor Trac 
sutures in the tendons of the lateral and 
, rectus muscle arc a great aid m draw 
^"eball upward and forward at the 
wedge IS bang inserted The pen 
IS finnl^, closed with No ooo gut mat 
wtures. Subcutaneous sutures should 
tjve ^ avoid a depressed postopera 

tanf*^ A good pressure dressing 15 impor 
rni lessen hematoma 

n,^j ® one of the first wnters to recom 
. use of cartilage grafts for replacing 

y^oi bone of the orbital nm This has been 
pensively smee thai time, Lindcmann 
^1910 first described the use of an ihac bone 
tu the mandible and tbiq was later ap- 


phed to the malar and mfraorbital area bv a 
number of plastic surgeons ^ 

Dunng the past few years tantalum plates 
tan^um mesh, and acrybe plates have been 
used to replace loss of orbital margm Too 
fi^ucnU> the preformed tantalum or acrylic 
plate docs not give the proper contour to the 
ov-erijmg tissues It 15 difficult to alter these 
plates salisfactonl> at operation Also It is 
not a simple procedure to fashion the plate 
Tantalum mesh is easily shaped at the operat 
ing t^lc but It does not become at 
tachod tothcfurToundmgbone. RibcarUIage 
grafts do not become attached to the bone^d 
also may chMCT after operation It was the 
c^menra of the eye and the plasbc semce 

ioor 

gome materials md also cartilage grafta did 
not give as satisfaetoiy results ,u r^nstruc 
bon of the lower or Uteral orbital margm or 
l^ar a™, as did the use of gmftTXh.c 
bone After removal of most of the cortez the 

the defert properly and give a very sabsfac 
too contour to the overlymg tiss^ n ^e 
ends of the g^t rest on exposed bone it Jon 

becomes firmly attoched to this bone. A blSd 

supply 15 rapidly formed into the grafted 1^ 
Md a rartei or pseudocortez 

fa^o thegrafb Postoperahvc heiSo^ 

wiU seldom cause trouble if a narro^^^ 
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Casi 5 (Figs, lo II andia) Patient ivas struck 
in the nght orbital area with a large stone and incur 
trf severe compound depressed fracture of supraor 
rot^irea and of the floor of the orbit Debridement 
tt frontal ibui area and repair of lower evclid per 
at another general hospitaL Admitted to 
ORoDv General Hospital 3 months later Se\ere 
CB Ophthalmol and depression of right eye as well as 
®“kfd depressed ddormlty of supraorbital area 
swe present He had loss of central vision due to 
tranTOtic damage to macular area One month after 
the eye was gnlte well elevated and the 
foojAthali^ fairly well reduced by means of &vt 
unplant* to the depressed floor of the 
Recovery was uneventful Two months later 
bone gndt to the supraorbital area was per 
toraed bj Lieutenant Colonel Karlcen 

6 (Flgi 13 jQd ) Patient incaned a 
®®P«iaa comminuted fracture of right rygoma and 

^i^bt eye from shell fragment 
The right eye wai enucleated 3 week* later 
iJfin following that a Uj^ cheek flap rotated 
i« A lygoma region He was admitted 

U Rally General Hospital 6 weeks later There 
^a long broad depressed scar from lateral lower 
margin down to angle of >aw with loss of 
eminence and of lateral lower orbital margin 
_ canthal area was drawn down about 

Umrtcr Three months later an flUc bone graft 
reconstruct the literal lower orbital mar 
^ *M malar area, with excision of much of the 
months later the lateral canthus was ele 
W by means of a Z-pIasty or Interposition of flaps 

7 (Figs 15 16. and 17 ) Patient Incurred 
impound comminuted fracture of right xv 

“^^dla with avulsion of lower ejxlid and 
segment of eyeball from shell fragment 
w wound was dfbridcd the same day The eje 
n D admitted to 

General Hospital iX months later There 
bra* j ^ entire right lower e>elid with conjunc 
y, skin adherent to the rtmams of lower or 
i|. f^ue to fracture of the floor of the or 

lent marked depression of the orbital con- 

,i , be%ertl operations were uwl to reconstruct 
marZ*^ ej-cbd and the area of the lower orbital 
reconstructed with an fUac bone graft 
er the eyelid fissure sras reopened the orbital con 


unplant on the floor of the orbit A 
to co^ct 

StJMlIAiY 

Fractures of the floor of the nrt, . t , 

"1?h^ m” ^ fcasiblj 

orbTrco'utn^^r the 

vated by means of an 
depressed floor Other i2tenZ^^‘ ™ 
talum mrah and glass wool ha« ^ 

tory in the hands of some sur^w 
SmaU losses of the lower or& 
be saPsfactonly filled bv a fo.lT can 
Larger losses a^ Pa/t 

of canccUous diac bone wfth more ® E™ft 
good resulU than cartflage Eraf?'“^‘“‘*>' 
formed tanUlum or aoyhe plat^“ “t 
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THE RECONSTRUCTION OF THE UPPER LID 

EDMUND B SPAEiTR MD Philidelphit, PeanijlTiiiiji 


W HEN considermg tins subject, 
‘Ibe Reconatructjon of the Up- 
per Ijd almost every persoa 
who has bad eiperience wlm oph 
thalmJc plastic surgery will immediately tMnk 
of some tftorc or leas complicated case m the 
correctioD of which he had a part The diffi 
cultfes and complexities of such individual 
cases are most stimulating— of thm there Is no 
doubt Nevertheless such cases as all others 
are corrected through cer tain basic principles 
per uHar to the subject and common to all 
these conditioDa. 

Regardless of any one technique these 
pnnaplcs can be divided mto two major lub- 
divioona— when reconstructing an upper bd 
IS a good functioning eyeball present, and is 
the socket surgically anophthalmic? Tbeae 
two possibfhties mocUfy the surgery oecesaaiy 
to a tremendoiu degree 
A second group of three probable ooodi* 
tions which influence the necessary surgery 
and contmgent upon the flrst subdivision are 
the eyelid defects themselvea. First, la the 
defor^t> under treatment the result of the 
loM of the external layers of the bd only with 
normal conjunctiva present second m the 
case considered are all the structures of the 
Ud both anterior and postcnor surfaces, want 
tng even partly and third are only the pos- 
tenor lid surfaces and structures pr^omlnate- 
ly deficient? 

The pre s ence of an intact functioning 
ball in hd reconstructions compels, without 
permissible modification the use of conjunc 
tiva or of mucous mcmbraDC for the recon 
ftruction of the posterior surface of either hd 
TTie absence of an eyeball, that is surrical 
anophthalmos, pennits the use of eplthdlum 
either as a free nEIn grait or as some type of 
pedicle flap for replacing the lost posterior 
surface of the reconstructed hcL The recon- 
struction of a lid m case* m which no eyeball 


Is present is a simpler procedure because de 
mands are less Even the question of 

later bd motflity is relatively msigmficBnt, be 
cause corneal exposure and diffi ojItW frotn 
that ait not a problem. As a matter of fact 
in many of these cases the ideal result hoped 
for IS that of good looking fixed lids which will 
retam a prosthesiB satisfactorily even though 
they may be quite immobile. 

A third consideration of importance in tbc 
reconstruction of a Ud cspeaally the upper 
bd IS a thorough knowledge of the rather com- 
plct anatomy of this Ud Surgical prindpla 
which are baimonlous with the anatomy of 
the upper Ud are certain to give much better 
results than any technique which dlaregardj 
this anatomy One must remember that the 
bd has two maior parts— a f)oetenor conjunc 
tlval and tarsal plate surface or layer and aa 
anterior muscle and akin layer The muscle 
pull of the levator palpebrae snpeiions a at 
a right angle to the mu^e action of the orbi' 
ailaris fibers. The two muscles be m entirely 
different planes. These two muscles arc not 
only antagonistic, one to the other but both 
are very active muscles. Last the two can- 
thal angles arc themselves quite immobile but 
here the two muscle* have common attach- 
ments. 

Reconstructive surgery for the correction of 
defects m the posterior surface of the hds is 
essentially the reconstruction of a cul-de-atc 
by means of mucous membrane Gestnees 
may be present simultaneously In the citer 
nal surface of the hd, which needs recon 
stmetion and resuture but this Is a mmor part 
of the surgical procedure. A free graft of mu 
cous membrane sutured into a correcting 
position is the basic caKntial (Fig i) 

This situation, when present with 

surgical anophthalmos means a necessaiy 
conection cither with the same type of graft 
or by mranH of a free skin raxor cut graft 
This must be cut as thfn as is humanly pos- 
sible. In these tmtfwncT ^ the external surface 


Procstal bdon Um r*nW.«I CaecrcM 0/ tlw ArftVin Cot 
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FIs I ilucmu membnmc correction of the poturiof iuri.M of t defect ol the bd. 



gg j. mljor poction of the upper Ud U lort witi much efcrtrfi on.,^, •«_ 
ento toperfor cuj-de^ li rhjeot Apedlde flip from tie forehendufTw [S' 
trrft to the poiterior nnfieo of the Ud -nioio ena • free ill, 


0 the hd which 15 defiaent may be corrected 
simulUneotisly with either a pedide flap or a 
skin graft Figure 2 is such a case The 
*^nor cul-de-sac of the deficient socket was 
®nect^ by mobilizing the remains of the 
pper hd still present, swingmg these inward 
upon theinsel\*es as a hinged flap to form the 
posterior surface of a new hd At the 
time, the antenor surface of this lid was 
^rrect^ with a free sLin graft It is in this 
>pc of case that the use of supraclaMCular 
»un has such impressH'c successes. Figure 3 
a similar case in which the correction of the 
^fcrual surface was achievTd b} means of a 
pedicle flap from the contiguous regions, A 
razor cut epithelial graft was placed on 
^tenor surface of the hd flap A pedicle 
hid to be used here because of the citen 
in the tissues remaining To remo\'c 
of that meant the remo\'al of almost the 
^tirc hd In general pedicle flaps are to be 


used oni> when ueccssarj. nei-w .. 

Uon of election ^\Tien that is sn 
dication there need be no 
their use If properly executed *boul 

scamng which the> cause can t l 
minimum often to an amoi^Jr * 

quential The ^^lIue of a nediru if wconsc 
the abiht> to transplant larr^ 

epithcUum under difficult of 

tomic, naturally) with a (ana 

continued \iahihty m the for 

same amount of sUn had bJn 
freclj and without this added? ^^splanted 
tion ic the pedicle ^^*fornutn 

The ideal reconstruction of 

the presence of a norma]], *^f>er lid w 
ball assuming that both ti , "'^'^Ing ejT- 
posterior surfaces of the hd and 

part depends upon a tcr^ lost 

adv-anced by Landolt ^ 

qucntly earned to e\*enpr*,I^^ and 

^Jencral 
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Fig 7 The complete correction of the upper and lower lid* by in epitbcIiaJ lined flap 


fonn a smooth lid margin That tarsus which 
lormtily lay in the lower lid •will now he m 
part, if not wholly, m the upper lid The con 
janctival surface of the two hds is usuall> 
quite adequate for good function Figure 5 is 
an illustration of this technique The entire 
upper lid was not lost but the major part was 
maslng The illustration m center shows the 
intennargmal attachments The cur\*c of that 
points out rather clearly the total amount of 
new tissue now lymg into this position The 
illustration at nght sho'ws the new palpebral 
fissure following its formation— also the de- 
gree of closure possible 

In this case the lashes were suggested by a 
line of tatoo marhs at the new lid margm A 
hair bearing graft for the eyelashes of the 
upper hd ^can be placed mto position rather 
readily pnor to the formation of the new pa! 
pebral fissure Such a graft should be tahen 
from the lower edge of the opposite eyebrow 
cut with beveled edges and sutured mto po- 
ation 

A second techmquc to be considered under 
s n a ila r drcurostances 1 e. cyehd defect m the 
presence of a good functionmg ej"eball neces- 
sitates the implantation of a mucous mem 
brane graft into cither the forehead or the 
upper hd Immediately beneath the skin sur 
face, to prepare the necessary graft with a 
posterior mucous membrane layer which will 
function as conjunctiva This graft either as a 
free graft or as a pedicle flap is then trana 
planted to its correcting pKwition for the simul 
taneous reconstruction of both the conjunc 
Uval and skm surfaces. Figure 6 shows the 
ntiliaation of thiH basic prinaple b> m eans of a 
pedicle flap mucous membrane co>ers the 
Pc>*tenor si^ace and epithelium the antenor 
surface. Some of the principles of Wheeler s 
halving operation will apply m the utilization 
this technique This is so because those 
pnnaples of \Vhecler s are basic with opbthal 
nilc plastic surgery whenever accurate car 


pentry is necessary m hd surgery They are 
not charactensUc of any individual procedure 

The mucous membrane to be used is ta k en 
from the buccal mucosa trimmed to maximum 
thinness wrapped over a mold, and then 
buned into a pocket prepared for it After 
this has taken surgically any portion of the 
mucous membrane may be transplanted •with 
any amount of epithehura needed In the in 
stance ahown a certam portion of the hd re- 
mams were rearranged and utilized by scar re- 
section and by suture The case was one of 
tmahgnancy reconstruction Somewhat 
than one-half of the hd was still wanting 
following that The mucous membrane epi 
thehum pedicle flap was quite suffiaent for a 
good correction That portion of the rather 
conspicuous mucous membrane still present 
upon the skin of the lower hd hod to be re- 
moved and the area covered with a skin graft 
Skin from the supraclavicular region or from 
the opposite upper hd are equally satisfactory 
for this 

Hughes earned out this prmaple of com- 
bined mucous membrane epithelium graft by 
implanting the mucous membrane into a 
pocket of the opposite hd Skin and mucous 
membrane were then transplanted as a free 
graft Ev-en though this tcdmique was sue 
ccssful for the lower hd and perhaps should be 



rig a An qjt bd hl Hoed pocket on the f»ce prior to 
tnnqiluit&tlDa for a new upp^ Ud. 
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Fix 9- A, left, Dcfonnlty of opper Ud corrected bjracar 
m e d ian tod rentnre, tlto isilh a oeceflar^ auKkatkiTL 
D s moQtla foUoriiix rutctj 


recommended for that, the use of a flap is 
better for an upper Ud repair 
The complete correetjon pertiaps better er 
pressed ai correction for the more or less com 
plete loss of an upper a lower or of both lids, 
m the absence of an eyeball is sunllarly done 
but with epfthchum rather than with mucous 
membrane A pocket of epithelnim is formed 
on the forehead or beneath the akm of the 
upper face Following that one may trans- 
plant a flap having two epithelial surfaces, an 
anterior and a postenor surface thus maJdng 
possiblo correction for the complete loss of one 
or more hds. The prinaplc is quite like that 
desenbed in detail for the use of mucous mem 
brane but the absence of an eyeball permits 
the use of cpithehom for the postenor surface 
of the new hds. Figure 7 fUiistrates such a 
case before and after its conectfon Figure 8 
shows a pocket upon the face before trans- 
plantation to an upper hd 
In this presentation the only cases consid 
ered for the explanation of the rule* for lid 
reconstruction were those m which there had 
been a loss of soft tissue to such an extent that 
the replacement of these tissues was necessary 
for the correction of the case Many cases 
could be presented wherein the correction was 
obtained by simple (meaning uncomplicated 
and not ease of performance; scar resection 
resuture and the reposition of those tissues 
still present to correct the plastic defect pres- 
ent. Figure g is such a cose. The necessary 
enucleation ^ the phthisical eye had litUc 
effect upon the condition of the hd Scar re 
movttland suture were responsible for the satfa- 
factory result obtained. This potsTbUfty as a 
surgical prinaple must be remembered In the 



to. A, left, Kxttcrirc tetropfoo foSnh^ bopo, 
tbe nd* ofxxaed tod dcaed. B ComctloQ vtUi t ruor 
ent free lUa pm/L 


consideration of cases for correction It U 
properly included herein considering the title 
of the paper and the scope of Its subject 
matter 

RBCAPITUIATION AND CONCLUSION 
In this presentatioo such defects as ectro- 
pion enUi^ion symblepharon etc^ have not 
been the conditions under consideratiac 
The extent of pathology possible In some of 
these conditions, however as Hluitrated m 
Figure 10 might permit one to consider this 
degree of deformity worthy of the term— lid 
reconstruction It is, nevertheless only a case 
of extensive ectropion and as such Is to be off 
reeled by procedures rather well established 
for this type of condition 
The real purpose of the paper has been to 
outline the prmaplcs underlying hd recon- 
structions, and especially when applied to the 
upper hd. The different anatomic pcwibOibes 
wl^ present themselves for correction differ 
80 deddedly in their demands and hence In the 
pcrmiisible surgical techniques available foe 
correction that it was thought necessary to 
emphasiXQ agam that basic fact 
These surreal prinaples as they have Just 
been discuned are the result of dlnlcil 
cipcncnce and as such they should be seri- 
ously considered as these cases appear for cor 
rectlon. 



THE MANAGEMENT OF NONMAGNETIC INTRAOCULAR 
FOREIGN BODIES 

HARVEl E, THORPE, B.Sc. MD FACS Pittiborgh Pcnniylvtiut 

T he character of intraocular foreign 
bodies coming to the ophthalmic sur 
geon 3 attention has changed raaten 
ally m recent years Formerly 95 to 
98 per cent were magnetic, leaving a bare 2 to 
5 per cent of cases to which the magnet was 
not applicable. Now some senes of cases are 
reported m which the nonmagnetic percent 
age runs as high as 10 and even 40 per cent 
Ihe ratio of nonmagnetic to magnetic intra 
ocular foreign bodies was always higher in 
battle casualties than in aviban life This ratio 
took, a sharp nse with the nefarious mtroduc 
twn bj the Ans forces of nondetcctable non 
ma^ctic land mines m the North African 
campaigns as reported by Stallard (16) 
fne World War II expenence of the Umted 
Medical Corps is well described 
in iVllders report, that out of 150 enucleated 
W received at the Army Institute of Path 
89 harbored nonmagnetic particles 
incr e as ed use of allots containing cop- 
per duminum brass, lead rmc, manganese 
nickel, etc. m mdustry as well as war thus 
presents new and difScult problems In addi 
twn to these one runs across eyes harboring 
plastics coal stone sand lashes gnt 
^reod, and other substances 
Our miracle tool the magnet la worthless in 
^Ppheabon to nonmagnetic substances Nor 
it attract steel alloys contaimng consider 


2 When should an intraocular foreign body 
be suspected? 

3 How much damage has been done to vital 
structure? 

4 Is a foreign body present within the e>e 

and how can we readily localize it accuratcl> ? 

5 How does one differentiate the nonmag 
netic from the magnetic foreign body 

6 To what extent does infection compheate 
the picture and how shall we control it? 

HISTORY 

The ophthalmologist should mvestigate the 
possible presence of an intraocular body m 
every case of possible mjury and especially m 
uvatis The history is most important The 
examiner must quesUon the patient in detail 
about the likelihood of exposure to mjury whfle 
hammering chisehng or workmg with rotat 
mg or movmg machmery One should note 
whether the patient was near flymg particles 
or near an explosion or m pronmity to ahatter 
mg solids An investigation of the tools and 
substances m use at the time of acadent gives 
a due as to the likelihood of the mtraocular 
partide being magnetic or otherwise. It also 
may tell us whether the fragments are glass or 
stone, or copper, or steel etc. 

Stallard (16) wnting of his North Afncan 
war expenenccs found a due to the nature of 
the intraocular fragments by eiaminmtr small 


auoys coniaimng consiaer me miraocuiar iragments by examinmg «<Trm1| 
able manganese. Often the ophthalmologist partidcs lodged m the skin of the Lds and face. 
^ thus made to despair on seemg a patient U S Army ophthalmologists have examined 
JJth a nonmagnetic mtraocular foreign body mjured eyes which contained more than one 
simplified and improved x ray and other portide some magnetic and others nonmag 
l^^fhzation methods with impitrv^ surgical netic. Close questionmg of the patientm^ 
have made It possible to save some further reveal the size of the fragment and iU 
01 these eyes from bhndness. Several problems course of flight toward the eye. The lapse of 
themselves when one is called to tunc smee Injury is necessary to ascertam 

““ irr«^TTrij»r>f« fViof Kn.m . 


tttend a traumatized eye 
I How shall one proceed m the average 
of ocular mjury ? 

Wore Um Clinical Cooxtcm tb* Anwiican CoAcfe 
*^****. Qerdand, Ohio, December 6-*o, 
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Fragmentj that have been m contact with sod 
may harbor tetanua baalli These and a host 
of other details may be ehated by a careful 
history Previous negative examinations 
or the story of removnJ of a superfiaal corneal 
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Okctm of fordfa bod^ lhroQ(h «t<H 

Iruma ouned to a, corcoi (perfcntKn) b, tru farrow 
IKUtatobole) c, Lem (tract t) d, Sectkm ci< globe 

kboabf tract ol paillck, location of foreijta bo^ and 
vltrttn opadtles doe t besorrhan e, ForeLga body 
lodged in reti&a, aiTwaed th 

particle ahould not lead us astray There are 
many cases on record dismissed with a pat on 
the Mulder which Later turn up with ndcrosts 
or chalcosis or a c>*clitis due to an intraocular 
foreign body 

THE EXAMINATION 

eyet must be examined subjectively and 
objecUvdy One may find evidence of disease, 
of injur> or even of sympathetic ophtbalnua. 
Visual acuity and field examination of each 
eye where possible should be followed by 
complete eiammation with all the Instruments 
and methods at our command Hic anterior 
segment must be studied with loupe and obbque 
illumination, with ophthalmoscope, with the 
transiUuminator and piarticulariy with the slit 
lamp microscope. The cornea the conjunctiva, 
the sclera the antenor chamber the ins, the 
lens, the vitreous, the entire visible retina and 
the optic ncivc must be painstakingly scrub 
niied If photophobia or pam mterfere a drop 
of local anesthesia such as tetiacain o 5 per 
cent may fadhtate the r.rammation A per 
foratmg wound in the cornea as evidenced by 
a hole m Bowman s and e^ieciall) in Desce- 
met 8 membrane leaves ptermanent telltale evi 
dence A bole m Descemet s membrane or m 
the ms leni'es permanent evidence Discoverj 
of such, howeverminute is proof of a penetrat 


Ing wound and charges the examiner with in 
exhaustive study to establish the presence of 
an intraocular foreign body and to 
that foreign bod> 

The value of exhaustive routine i*T»Tnin^ 
tion Is evident from the next 3 rwtiMi dted 

Case r A.T, mechanic, 1^30 jresis, cwnpiikttd 
of occuaoal mscoinfart aoa redness of the Idt ere. 
Routloc cnmtnatjoo revealed a minute perforUica 
of Descemet ■ membrane A hklonr of inkiry 6 
months prerlous while chiseling was T eilatcd 
The patient remembered that a fordga oodr *u 
removed from the conjunctiva by a fellow wotkmia. 
Sfoa then bis eyv watered In bri^t light, etc. The 
first X ray examinatioo was Dcgatire. A second x-nj 
ftanuaatloo by \ ogt • soft t3»ne technique revealed 
a mmote fraraeot near the nis root. Wlththealdof 
nnioaoDpy ft was possible to vlsoalixc the forclfs 
Body covered by exudate in the lower anterior diai- 
ber angle. The partide was inbsequently remo ved 
and the eye q^ted down. 

Casz 3 Auto repairman, aged ^ years, 

tefcired witn 14 hoor old perforatiac of ha left ejt 
by a piece of wire Examlnatloc revealed a left ccr 
i^ perforatfoo in the pupil tone with iwoDcn 
tnumauc cataract bulglDf into the antetkr cham- 
ber 

Vision of the right eye was to/ts Slit-lsnap exas>- 
inatloD of that eye revealed eany ildercfis ud a 
healed limbos perfonticcL \ ray exunlnatioD of 
both eyes looted s smaJT Icregular metal iphnts ie 
the right dlkiy body The left eye wu oegstm 
roentfenologicaiJy 

Fo^er guestloalng leseakd a history of mja^9 
months prevwos while working cn another kb. TV 
firat aid attendant smI the p^t turgeem icnsd do 
foteign body at that time and since there was no pain 
and very little redness the eye was dKmfnrd as oeg 
adve at that Ume- 

The examination gave evidence of s distinct 
juries Involving both eyes the fresh perfocatioo of 
the left eve sdtnout foreign body a lor^ten mjary 
of the right eye {proved to barboc a small ited sphn 
ler) A magnet extraction was performed by the 
anterior route on the right eye The left eye W 
atropiolied and watched for aeveraj days after whki 
a linear cataract extraction was performed. 

ROENTOENOOEATHY AND LOCALHATION 

W^th the clinical examination coinDleted 
one proceeds to x raj examination and locah- 
ratjon Accurate localixabon is the stne qm 
non for the proper management of intraocular 
fordgn bodies. It Is best to look up a roent 
gaitofogist who takes special interest in foreto 
body localixatlotL It is good policy 
ophthalmologist to be thoroughly familiar with 
I ray foreign body localisation He should be 
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iblc to supervise the localisation and he should 
be ible to suggest vanations m the technique 
so ts to determine whether a fragment is in or 
just outside, the eyeball Glass (unless con 
taimnglcad) vrood and many other substances 
ire not opaque to x rays Metallic and stone 
splinters arc x ra> opaque But a minute for 
agn bod\ can be overlooked Sometimes arte 
factahadowsarcproduccdbj impierfect screens 
Because of this it has been our practice to ad 
\ise first quahtativc study b> (a) sterco-x rav 
m postcroantenor view with patient s dun and 
noK resting on the x ray cassette (b) lateral 
stereo of the affected c> e, (c) skeleton free 
(soft tissue) techmquc of Vo^ (28 29) for 
minute fragments in the ontenor segment (see 
Figs- 1 2) The latter 13 performed b) pressing 
the comer edge of a dental film into the inner 
canthus and shooting across from the temporal 
s»de with the central x raj beam (soft rav) 
This can be done with the ej c looking suites 
ovel> m vanous directions namcl> up 
straightahead down abducted and adduct^ 
IS necessar) This exposes all portions of the 
intenor segment The ej'clids maj be pulled 
otit of the wa> bj adhesive strips \ small 
metal marker attached to the upper and lower 
Imbus at 12 and 6 0 dock helps oncntation 
Proptosis produced by injecting retrobulbaxlj 
2 to 4 cubic centimeters of 2 per cent procaine 
in exposing more of the globe to this 
ikeleton free soft tissue technique Thus, some 
wbstances such as glass or minute metal 
splinters, which would be obscured by bone 
shadows and would not show up b> the usual 
^®^quc, become visible by Vogt a method 



4>Aod4Aibowmetbodoft«Uiif pocterouteHor 



I ig j \ ojft I »kcleton frw x ny technique for lociUia 
ti n of forcini bodies In the ontenor iegraent of the globe 
I Ijt tube niftonce 30 inches eqiub 75 centimetert. 


Lcatlttalwn is readily performed b> Com 
berg s method (2 12) This method is simple 
and accurate when properly applied It is 
foolproof for it indicates automatically vol 
untary or involuntary rotation of the eyeball 
away from the desired position 

\ drop of o 5 per cent pontocaine is instilled 
in the conjunctival sac. 

A contact lens with 4 lead markers on the 
limbaJ sdera Is inserted beneath the eyelids so 
that the raised portion fils over the cornea. 
The lens is rotated so that the lead markers 
arc at, or nearly at the ^ 6 9 and 12 0 clock 
mcndians. 

First a postcroantenor exposure is made 
with the patient m prone position (chin and 
nose resting on casette to throw the petrous 
pyramid sl^dow below the orbit) (Figa 4 6) 
The patient looks straight ahead so os to see a 
reflection of his uiunjui^ eye in the casette 
or in a small pocket mirror lying on the casette 
before the uninjured eye (Rg 4a) The cen 
tral ray (perpendicular to the plate) is obgned 
with the anteropostenor (visual) axis of the 
globe In the presence of strabismus a thm 



lute dliUnce join 
4*- Hg 5 

opocure to cUn qoh poddenu Uolalurcd eye loob Into 
fiMtloomirroc Flgoie s ibowi rocthod of Uter*! capoeore 
Zojured m i» next to pUte. Centnl my puKs tWogfa 
llmhin- Plate tube dittaoce 30 
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cover glass mounted on a black cardboard tn 
angular wedge la used as an angle mirror to 
reBect a pocket Bash hght into the nonmjured 
left fixatiag eye (Fig 3) The light is h^ so 
thst the visual axis of die injured right eye is 
perpendicular to the x ray plate. The central 
ray must pass coaxiaDy ^th the visoal line of 
the injured eye If one eyed the patient is m 
stnicted to look at the reflecdon of his e_>e in 
the polished cassette surface. If this Is not 
possible due to low visual acuity the angled 
cardboard mirror and light are empiloyed 
before the only eye Then a lateral exposure is 
made with the patient l>^ng on the affected 
side and looking straight ahead at a mark on 
the opposite wall The central ray should pass 
through the hmbal plane bisecting the cornea 

CfTg>- 5 7 ) 

The measurements taken from the postero- 
anterior and lateral views are corrected for dis 
tortion by reducing them by 10 per cent They 
arc then plotted on Comberjs localiiatioa 
chart (Fig 8) In the postcroantenor view 
(Fig 6) the lead dot shadows are connected 
dia^nall} by lines scratched on the x ray 
plate to gi\*e the center of the comes. A line, 
ai drawn through the foreign body and the 
corneal center c makes angle 4 > with a line 


drawn parallel with the roofs of both ortsti 
The angle is measured with a protractor and 
transfemd to the localuadon (mart (Fig 8)- 
and is shown to correspond with the d^ 
gree mendjan- The distance from foreign 
body to visual axis onx ray plate (Fig 6) cor 
reeled for x ray distorhon by 10 per cent is 
plotted on this arcuJar front view 

From the lateral exposure (Fig j) one de- 
termines the distance of the foreign body from 
the Hmbal plane along the line, cd Tiie an- 
terior and postenor limits, 13.fi millimeters and 
i6 6 mniim eters respective^ are plotted on 
the meridional section of the eye through the 
ISO de gr ee mcndian. The radial distance- 
foreign body to postcroantenor axie^-is taken 
from (Fig 6) as plotted on (Fig 8a) and ii 
igam plotted on (Fig 8b) This correspoods 
idth its poiitJon in the upper temporal quad- 
rant of the postenor vitreous. One can readUy 
realize that a mo\Traent of the globe would t« 
shown by a corresponding change m poritjoo 
of the iocalmng sh^ (Figs. 6 and 7 show ex 
posures with a glass contact lens.) 

There are several objections to the Combcig 
contact leas. It does not always he centered 
on the cornea and bang made of giass can 
break on fallmg 
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rlobe Vrrow maria /oreln body ItreacmezDnU al«Q# hne ej ^rta djearm d ptrtkit behind 
Uraboa Cormboe factor aua i i ny datortioo I Flcorea 6 and 7 U opcsent 


cover glass mounted on & black cardboard tri 
angular wedge is used as an angle [nirror to 
reflect a pocket flash light into the nomnjtoed 
left fisaang eye (Fig 3) The Ught is hdd so 
that the visual axis of the injured right eye is 
pcrpetidjcular to the 1 ray pUte. The central 
ray must pass coaxially with the visual Lne of 
the injured eye. If one eyed the patient is In 
structed to Iwk at the reflection of his e>e in 
the polished cassette surface. If this is not 
possible duo to low visiud acuity the angled 
cardboard mirror and light are eraplc^^ 
before the only ejT Then a lateral exposure is 
made with the patient l>’ing on the affected 
side and looking straight ahad at a mark on 
the opposite wall The central my should pass 
through the limbal plane bisecting the cornea 

(FlgJ. 5 7) 

The measurements taken from the postcro- 
anterlor and lateral views are corrected for dis- 
tortion by reducing them by 10 per cent They 
are then plotted on Coniberg's Jocallxation 
chart 8) In the posteroantenor view 
(Fig 6) the lead dot sheuiows arc connected 
diagonally by lines scratched on the x ray 
plats to give the center of the cornea. A line 
ah drawn through the foreign body and the 
comeal center c makes an^e ^ vrith a hue 


drawn parallel with the roofs of both oiNti 
The angle is measured with a protractor tad 
tiansfened to the localuation chart (Fig 8)- 
and 18 shown to con e spapd with the ijo d^ 
gree mendian The distance from foreign 
body to visual axis on i ray plate (Fig 6) cor 
reeled for i ray distortion by 10 per cent tt 
plotted on this oxcular front view 

From the lateral exposure (Fig 7) one de- 
termines the distance of the foragn body from 
the limbal plane along the line, cd TTie an- 
tenor and postenor lirnita, 13.B milfimetcrsaiid 
16 6 millimeters respectively are pbtted on 
the mendlonal section of the eye through the 
lao degree meridian- TTic radial distance — 
foreign body to postcroanterior ans'-ls taken 
from (Fig 6) as plotted on (Fig 8a) and n 
again plotted on (Fig 8b) This correspondi 
vnth its position in the upper temporal quad- 
rant of the postenor vitreous. One Can readfl) 
realixe that a movement of the globe would be 
shown by a coircsponding chan^ m position 
of the localixmg shidl (Figs. 6 and 7 show ex 
posures with a glass contact lean.) 

There are sevrral objections to the Comb^ 
contact lens. It docs not always lie centered 
on the cornea and bang made of glass can 
break on falling 
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be done by such methods Nor arc such teats 
condoflive. The magnet should be applied 
only m the operating room and then only after 
I ray localization- The sideroscope was m use 
m the latter part of the igth century to deter 
mine the magnetic character of foreign bodies 
It was unreliable and fell Into disuse 
Smce 1943 I found the Berman locator es 
peaally valuable m detennmmg whether an 
intrao^ar foreign body is magnetic or non 
magnetic It has been useful in locating and 
pinpomting the spot on the sdera dosest to 
the magnetic fragment It has served as a 
check on i ra\ localization (which is usually 
correct and occasionally faulty) It has made 
possible the determination as to whether the 
fragment has actually moved after magnet ap- 
pbcation It has helped me to deade whether 
the giant magnet or the hand magnet was 
necessary for extraction of a foreign body It 
has serv^ as a psychological comfort through 
out the operative procedure It was first uj^ 
by lloorhead at Pearl Harbor in 1941 Minsky 

f mbhsbed the first recorded apphcatlon of the 
ocator for the tranaaclersi removal of an In- 
traocular foreign body So far It has not aided 
in localizing small nonmagnetic fragments 

JUDOUEKT AS TO PROCEDURE 

Having determined the character and hav 
mg localucd the foreign body having deter 
mined the absence or presence and extent of 
infection havmg arriv^ at some oondusions 
as to the amount of ocular trauma and ha\’ing 
come to the condusion that some measure of 
vision can be saved one asks himself which 
foreign bodies should be removed and which 
might best be left undisturbed? 

Chemically mert substances such as glass 
and stamless steel do not cause ocular imta 
tion as a rule. Alummum is also well tolerated 
On the other hand brass copper zinc and 
their alloys, iron and steel produce ocular in- 
flammation and detenoratiom One must use 
careful considerate judgment m dedding on 
op)crativc interference. 

Prompt removal of an mtraocular foreign 
body before it sets up too much imtatioa or 
Infe^on and before it becomes surrounded by 
eradate is essential. It is wise to attempt the 
removal of all irritating nonmagnetic foreign 


bodies, if one can avoid excessive mntilatian of 
the globe m doing so Prompt and carty sai 

followed by a well considered plan of pro- 
cedure should be the rule. The surgeon with 
all facts at hand deades whether opoativc 
loterfercncc or conservative treatment a to be 
followed Should surgery senously threaten 
the mtegntv of the evcbali and prove to be 
mutilating or destructive then one most rea- 
lize that nothmg is to be gained by pierfonning 
an opjcration. 

COltBATINO IKTECnON— PROPHYLAXIS 

Every early foreign body case, when first 
seen, must be considered as pwtentlilly infect 
cd To combat such infection and before any 
organism can be isolated the iurgeem mmrt 
rely on prophy lactic measures. Smce the dsyi 
of Wagner jauregg s malaria treatment of 
sj^ihlUs ophthalmologistshavefonndthatfor 
OCT protein therapy in the form of 15 to 30 
mlllloD typhoid bacilli ontira rntravenotBly 
or 10 cubic centimeters of ooDcd milk intri 
gluteally are be^ful m controlluig mtraoculai 
inflammation On admission 1500 umU of 
anhtetamc scrum is given. Pcmdllin— ioo> 
000 units— is given Intramuscnlariy as an ini- 
tial dose and is repeated m 50 000 unit doses 
every 3 houra for 4 to 6 days We have aho 
found subconjunctival injetiion of 500 uiuti 
of jjcmdllin dissolved m o 5 cubic centimeter 
normal saline to be helpful 

Sulfadiasitu has betn apecially taluaUe in 
our eipenence m combating Infection- Six 
grams are given during the first 24 hours be- 
ginning with a 7 gram dose Four grams are 
then given dally m divided doses for another 
48 hours Thereafter 2 grams are riven every 
24 hours for 5 days. A blood leva of 8 to 10 
ndUicrams is desirable. The imne must be 
wato^ for sulfa crystals. The blood must be 
watched for leukopema and anrmia 

PREOPEHATn'E CARE 

As preparation for local anesthesia, pento- 
barbital o I gram is given i hour before eper 
atlon The skm is scrubbed with soap irri- 
gated and pamted with 3X per tmeturt 
of iodine or merthiolatc 

Local anesthesia is performed m the follow- 
ing manner 



THORPE NONMAGNETIC INTRAOCUIAR FOREIGN BODIES 815 



Ft®. 9- hic lo ng lu 

ng.9. ifodl&dCotobergloaitlzinrihcl] madeofpLiU pomu and •matioos oQ bUde, c, Utoul vinr iJIuitntjDg 
•rjdm It m*7 be irtchwcd to efdtcJeni at 3 wture h k* backward poiotlxig femitlons. They afford a atrong grasp 
fij- la Aatbor’i comeil tplmter forcq«. a, General Fig if Kohnts metbod of rtmovinr penetiatiftg cor 
rie* of cfltire focccpi, ^ enlarged %-icw ^oaing vharp oeal splinter pupfl oone, aided by use oiforcepi. 


1 Pontoemne h^’drochlonde o 5 per cent is 
iQitilled topically 3 drops at i minute inter 
vak 

2 Procaine 2 per cent with i 30000 cpio 
ephnne is injected into the lateral canthus 
stibconjunctivally and into the aunenor rectum 
tesdoD 

3 Akineaaiapcrformcdby mjecting scubit 
ewtuneters of 2 per cent procaine, containing 
1 m ini m of 1 1000 epinephnne 10 to 15 milb 
meters antenor to the inasura mtertragica 
(ear notch) 

4 - Retrobulbar injection consists of o 5 cu 
me centimeter solution, contaimng cocaine h> 
^hixhlonde i per cent procame 2 per cent 
cpmephnne i 30 000 ^ 

COiNEAL POREION BODIES 

Superficial foreign bodies may be wiped off 
^th a moistened cotton applicator after top- 
jcsl anesthesia Imbedded particles are dis 
l^ged With a sharp spud used to pry up the 
Wge of the fragment Multiple imbedded for 
bodies are readily removed with the i 
^Ihmietcr curet 

The narrow beam of the sUt lamp itucro- 
13 invaluable in ascertaining tne depth 
of a corneal foreign body It readily affords 
^formation as to whether a particle is wholly 
®^comcal or projects into the antenor cham 
Metallic shvers or wooden splinters be 
the corneal lamellae are removed b> dis- 
down on them and then prying them 
W*T»Te piocaioe »% with i jopoo •pirmiuloe, odd i 
eptoephiine 10101100 to cc ol »% proOLioo 


up With a cataract knife "When somewhat dis- 
lc)dged the splinter is grasped with the author s 
corneal splinter forceps (22) (Fig jo) This 
forceps has fine rasped teeth which pomt back 
ward and provide an excellent hold Thoms 
and wood sphnters are likely to cause keratitis 
if removed mcompletel) On the other hand 
small glass spicules or cool particles or pow 
dcr particles if wholly mtracomeol may be left 
undisturbed since they rarely imtate. 

The more troublesome comeal foreign bod 
les are the ones penetrating to or into the an 
tenor chamber There is always danger of 
pushing them into the chamber also the haz 
ard of producing traumatic cataract if the 
projecting fragment strikes the lens capsule 

Penetrating comeal foreign bodies in the 
pupillar> zone are best removed by the meth 
od suggested b> Kuhnt many years ago (Fig 
ii) Pilocarpine 13 used to contract the pupil 
A narrow kcralome (4 mm- wide) such os 
that of Agnew or of Caatroviejo is mtroduced 
through the cornea and the point anchored on 
the other side The keratome blade thus hes 
beneath the foreign body One now dissects 
the comcal layers down to the foragn body 
and removes the fragment with the splinter 
forceps. The keratome is now v-ithdrawn and 
the pupil IS dilated with atropine. The an 
tenor chamber is restored with normal saline 
to avoid antenor ins synechia. 

A penetrating splinter in the penphery is 
removed after inaking a comeal flap inserting 
1 or a mlemipted sutures (Fi^ 12) The flap 
is lifted and the foreign body is removed with 
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Fif 11. limbtl tadi^on tnd prep^ctd mtura for 
rtuvmnx peripbenl pbtced pmrtr a ttng cormJ ipUntff 
Fl^ t Secocd hi rtmon] of rptintor iraa CTcrted 
cocmvlth {accept. 


Fl( It. M. Um of bfnnt tih boot to <£ilod0 fnfmat 
vedfcd tn fTMmbcr tofie. Final retaortl iritb fonx^a 
b, Fomxd lodifop la cmea pennlttliw xti-m Into dam- 
butai^ 


forcqM from within (Fig 13) It ma> be 
necessary to pry the splmter kK>»e with a knife 
needle 

Another method for removing deep corneal 
foreign bodies u to make pressure from inside 
with a small Re>*erdin needle (inserted through 
a keratome masion) against the postenor sur 
face of the comet while cutting down onto the 
foreign body (Fig 15) 

50?iiiON ^oniES cf THs K>rrt33oa 

rttAlfBPTB 

Magnetic particles m the anterior chamber 
rarely reqoirt the insertion of tn instrument 
mto the globe, except for toflet of the wound 
On the other hand the nonmagnetic fragment 
must depend on spieaal forceps a blunt ins 
hook, and an EU chmg spatula lor lU removal 
Small particles of glass, coal inert solids, and 
rootless lashes do not as a rule require surgery 
Copper and brass must be removed. 



Fit- 5. of Rgrodta Dwdlc throng b r rat n m ci lad- 
riaa to pr«M finrfjn bo^ bcckwvd corect whOa 

Bztnctkn U attaapted tioa wltboaL 


It has been our practice to use the Benain 
locator in every case, and on occasion it 
found an intraocular foreign body to be msg- 
nctic, when the history suggest^ otherwise. 
The penetrating corneal foreign body is it 
times pushed mto the antenor chamber lad 
then It is obviously handled as such 
For the operation one should have at hsnd 
the usual mdectomy instruments, plus ser 
rated curved anterior chamber ciot forceps, 
Arruga s capsule forceps, the author s co mial 
splinter forcepa, Tyrrel* s blunt ins hook, Elsch' 
mgs cyclodialysis spatula, and an anteocr 
dmmber irrigator It should be a role to fill 
the antenor chamber with normal saline at the 
end of the operation Hyphema should be il- 
lowed to absorb or must be irrigated away be- 
fore removal can be attempted 
Nonmagnetic foreign bodies not enmohed 
In iris tissue are readily grasped and removed 
with one of the above 5p«lal forceps through i 
properly placed keratotomy It is best to 
avoad the wound of entry unless it n large- 
The comeal indsion ahould be postenor to the 
foreign body bo that the rear wound Up v® 
not interfere with mstrumentation. The par 
tide should be grasped so thar it will not dirt 
away The lens capsule must be avoided- 
After removal of the fragment, any iris pro- 
lapse that may be present is repWed the 
chamber is then restored with ialinc and in 
most cases it is advisable to dose the moslon 
with atraumatic tllk. sutures. This prevents 
postoperative ins prolapse. No atropine is m* 
stilleti at this time A binocular ocdusive 
dresimg is apphed. After 3 or 4 days, a per 
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carried out uirder direct vision with greater 
ease; (2) it is possible to ligate the main gas- 
tric artery at its exact origin from the celiac 
axis, thus insuring complete lymph node ex- 
cision; (3) it enables the surgeon to resect the 
tail of the pancreas and the spleen if this 
becomes necessary; (6) it shortens consider- 
ably the operative time, which is a desirable 
feature; (5) should a total gastrectomy be- 
come necessary, the visualization of the je- 
junal blood supply and the performance of the 
esophagojejunal anastomosis arc made more 
easily. 

After the necessary anastomosis has been 
effected, the incision is closed layer by layer. 
The diaphragm is repaired with interrupted 
silk sutures and the enlarged opening is sewn 
to the transplanted stomach. Before the 
chest wound is closed, a rubber tube is in- 
serted in the gth interspace for underwater 
drainage. The costal arch is repaired by ap- 
proximating the cartilages with chromic cat- 
gut. Before the abdominal incision is closed, a 
Witzel jejunostomy is done for feeding pur- 
poses. A properly applied snug dressing com- 
pletes the operation. 


The relative comfort of these patients as 
compared ivith those who have bad rib cutting 
and rib excision operations is very impressive. 
It si‘ems to me that the postoperative course 
is smoother and more rapid. We have, up to 
the present writing, employed this incision on 
fourteen occasions and have become more im- 
pressed with each succeeding case. I believe 
that its more general adoption will simplify 
considerably the problem of carcinoma of the 
cardia and lower esophagus. 
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THE PROBLEM OF STRESS INCONTINENCE AND ITS 
SURGICAL RELIEF 

\V. E. STUDDIFORD, M.D., F.A.C.S., New York, New York 


T he past fifty years has witnessed a 
very full development of specializa- 
tion in medicine. Among the fields 
which have tended to become sep- 
arated in the process are those of urology and 
gynecology, so that many present day gyne- 
cologists have little or no experience in urolog- 
ical problems; the average urologist is in no 
better position in regard to gynecology. This 
situation is unfortunate since the bulk of uro- 
logic disorders peculiar to the female arc fund- 
amentally due to gynecological factors. Oc- 
cupying a prominent place among such uro- 
logical conditions is the symptom of stress in- 
continence due to urethrocele. The fact that 
this condition lies at the border line between 
two specialties may account for the common 
lack of understanding of its nature and to the 
slow progress of its surgical relief. 

Stress incontinence in the female, under 
conditions which raise intra-abdominal pres- 
sure, such as sneezing, coughing, lifting hca\y 
weights, or, in extreme cases, any exertion, is 
a common gynecological symptom. In most 
instances it is of occasional occurrence and 
can be considered only a minor annoyance. 
Under these conditions most patients conceal 
this symptom and admit to it only under direct 
questioning (20). In a minority the symptoms 
develop to such a degree that the patient, on 
the slightest exertion, discharges a large 
amount of urine. Such patients are continent 
only when lying dowu or sitting quietly; their 
disability, therefore, becomes a subject of 
major complaint. It is wth this extreme de- 
gree of incontinence that this report is chiefly 
concerned, particularly if previous efforts at 
surgical cure have resulted in failure. 

Reference to gynecological texts of the late 
nineteenth century reveal that this condition, 
then termed passive incontinence, was re- 
garded as most difficult of relief (13). Prom- 

From the Department of Obstetrics and Gynecology, Cdum- 
bia University, and The Sloane Hospital for Women. 


inent in the treatment was a varied and wholly 
irrational group of drugs, as well as different 
tj-pes of physiotherapy. Surgery was men- 
tioned as a possible treatment with the ver) 
faint recommendation that it was usually un- 
successful. Dudley (4), in his presidential ad- 
dress entitled “Incontinence in Women” be- 
fore the American Gynecological Society in 
1905, summarizes the therapeutic ktiowiedge 
of a somewhat later period. He mentions four 
main types of treatment: (i) injection of 
paraffin in the region of the urethra; (2) mas- 
sage and electricity; (3) torsion of the urethra 
( i 8 o ®-450®) as advocated by Gersuny; and 
(4) advancement of the external urethral ori- 
fice, advocated by Pawllk, Hemmelfarb, Ai- 
berran, and others. He condemned the Crst 
three forms of treatment as being useless or 
dangerous, but saw some merit m the las « 
describing an advancement operation wnicn 
he himself had devised. It is of interest m t 
regard that Berkow recommended advance- 
ment of the external urethral orifice as rwe 
ly as 1941, reporting 17 cures in 21 case*’ 
though it is difficult to see how suw a p 
cedure would restore an incompetent interr^ 
sphincter (z). In addition Murless rep 
successful results following the 1 
sclerosing solutions about the ure 
1938 (15) ; therefore, these old forms ^ , 

ment have not been completely aba 
It is probable that the pcocc^ucejid^oc . 
KeUy in 1913 (4, 8) and utilized 
the preceding lo to 12 jneon- 

operation directed at the cure of s r 
tinence and practiced extensively m * 
try. The successful results of t jU 

commonly known as the Kefiy stitch and 
widely used, were at first attn iji^cter. 
tightening of a relied ‘"Vernal P 
Following the introduction of t P . 
various modifications were deveiopeu,^ 


modifications were Qe> i", pjica- 
ing more extensive upper 


more extensive dissection , pgj 

1 of the dilated bladder neck and Vl> 
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urethra as well as the supporting fascia (3, 7, 
20). The most recent of these operations, de- 
wed by Kennedy, includes a mobilization of 
the upper urethra by separation of the lateral 
fascial attachments from the pubis (10, u, 
12). During this period it was realized that 
the most important aim to be attained by sur- 
gery was the reapproximation of the fascial 
supports of the bladder neck so that this 
structure was held securely behind the sym- 
physis (3, 20). When such a result was ac- 
complished the previously atonic sphincter 
regained its tone and once more became com- 
petent. Unless support was attained the blad- 
der neck and upper urethra would once more 
prolapse to form a urethrocele, and the in- 
continence would recur because of the conse- 
quent loss of sphincter tone. 

IVhile successful results arc attained, in a 
majority of instances, by utilizing the residual 
tissues— particularly if the incontinence is of 
slight degree— all operators report failures. 
These range from 20 per cent, as reported by 
Kelly (9), to the recent figure of 7.1 per cent 
reported by Kennedy (12). While no accurate 
figures can be reported, it is believed that the 
percentage of failures in our own clinic faff 
somev.’here between these figures. Once a 
failure has occurred further operations of the 
same type are apt to be unsuccessful. This 
tendency may be illustrated by one of the 
cases about to be reported: 

^523-43 Mrs. J. V., aged 38 years, tnpara, 
quadrigravida, was admitted to the gynecological 
service, Bellevue Hospital, on February 30, 1943, 
for the fifth time, with a chief complaint of stress in- 
continence. In her first pregnancy in 1934 she was 
delivered by forceps at home after a labor of 5 days. 
Uer symptoms date from this event. Full terra preg- 
nancies occurred in 1927 and 1933, and a 3 month 
pontaneous abortion in 1935. She first sought 
nrgical relief for her incontinence in 1930. At this 
ime a diagnosis of cystocele, relaxed vesicle sphinc- 
er and relaxed perineum was made. The cystocele was 
the Kelly technique was employed to 
•gnten the vesicle sphincter, and a perineorrhaphy 
as performed. No improvement in the inconti- 
nce occurred although her pelvic supports were 
V In 1933 a second attempt to 

ntroi the symptom was made, utilizing the same 
P ocedure except that perineorrhaphy was found to 
_^^®'^dssary. Again complete failure was the re- 
. 2940 a third attempt was made utilizing the 

.1 described by Kennedy. Again, failure was 
Result. Six months later, in the same year, a 


fourth attempt was made to help her by the im- 
plantation of a strip of fascia lata under the bladder 
neck No noticeable improvement followed. 

Results such as this frequently cause the 
gynecologist to assume the attitude that 
nothing further can be done to relieve the 
patient. 

Today the problem of urethrocele tvith stress 
incontinence lies in the surgical relief of pa- 
tients who have experienced operative failures 
and in the avoidance of such failures. If the 
facts underlying this condition are correct 
there are three possible explanations for these 
failures: first, that the operative procedure 
has been inadequate; second, that the healing 
process has been imperfect due to infection or 
faulty blood supply; and third, that the sup- 
porting tissues have once more given way un- 
der the continued assault of intra-abdominal 
pressure. T'he first explanation often can be 
discarded since failures occur in the hands of 
experienced operators using procedures which 
appear fundamentally correct. Of the second 
and third explanations the last appears the 
most likely since serious infection is rarely 
seen in operations on the anterior vaginal 
waff, and in most failures temporary relief is 
obtained only to be followed by a recurrence 
of the condition. 

Since the last supposition appears to be the 
explanation of most failures the reinforcement 
of the residual fascia by transplanted tissue 
would seem to be a possible answer to the 
problem. Such an attempt has been made by 
several gynecologists, utilizing muscle and 
fascia from several sources. The best known 
of these operations is that termed the Goebell- 
Frangenbeim-Stoeckel procedure, in which, 
following a plastic repair of the bladder neck, 
strips of rectus fascia and underlying muscle 
are transplanted behind it (5, 6, 16). This 
operation never has been performed widely in 
this country. Others have reinforced the 
lower urethra with transplanted tissue {14, 
19), although such a procedure would not be 
expected to have favorable results. Interest 
in the value of fascial reinforcement was stim- 
ulated by the report of Aldridge in 1942 on 
the use of transplanted strips obtained from 
the aponeurosis of the oblique muscles in com- 
bination with a plastic operation on the upper 
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urethra and bladder neck (i). He had ob- urethrocele was complicated by additional 
tained complete relief in a patient with stress forms of relaxation, in i case 2 previous op«r- 
incontinence who had been operated upon ations had failed to relieve the incontinence 
twice previously without success. Since then and in 8 cases there had been no previous sur- 
he has obtained favorable results in several gery. In 10 other cases the urethrocele was 
similar cases. complicated by additional forms of relaxation 

Impressed by the result reported by Al- and by indications for hysterectomy. In 2 of 
dridge, a study of the application of this prin- these, 3 previous operations had failed to 
ciple was undertaken. Since 1943 transplanted lieve the incontinence and in 8 cases no pr^ 
abdominal fascia has been utilized in a group vious surgery had been performed, 
of 44 patients to reinforce the repaired sup- Some may quarrel with the use of this pro- 
ports of the bladder neck and upper urethra, cedure in so many primary cases. It can only 
T hirteen of these cases have already been re- be stated that in each instance there appeared 
ported (17, 18). The present report includes to be a factor that made the possibility of 
this group and an additional 31 cases since failure bj’ other methods seem likely. Among 
operated upon. The etiological factors may such factors were the age, the extent of the 
be summarized as follows; There were 2 cases relaxation, and the character of the residual 
of congenital origin, i not influenced by full puboccrvical fascia. For example, in this 
term delivery but suffering from congenital group was a nullipara, aged 69 years, with 
lues, and the other made worse by full term marked stress incontinence of i year’s dura- 
delivery. There were 25 cases of traumatic tion and a well developed urethrocele; also a 

origin. Of these 16 cases were immediate, 31 year old woman uith a large urethrocele, 

within 2 years of delivery and 9 were remote, apparently of congenital origin, who had suf- 
more than 2 years after delivery but under fered from incapacitating stress incontinence 
the age of 40 years. There were 16 cases of during her entire life. In the group requiring 
traumatic and involutional origin— 10 cases abdominal surgery, It was a matter 01 few 
at time of menopause and 6 cases remote from moments to add the fascial reinforcement to 

menopause. Only i case was of purely in- the plastic operation previously performed. 

volutional origin, a nullipara aged 70 years. In 13 of these patients the 
That urethrocele may be of congenital origin scribed by Aldridge was used in ^ { 

is not commonly realized. The available labor modified form. Follow-up has reveale 
records were reviewed, and it was found that cessful results in n, but failures haxe , 
a surprising number of the preceding deliv- after a brief interval in 4 cases, accompa . 
eries had taken place without obvious injury, in each instance, by a recurrence of 

Often great care had been expended to pre- rocele. Nevertheless the relief of most 0 ^^^ 

serve the perineum. This fact suggests that patients, most of whom had eperience^ 
the forwardprojectionof the presenting part in or more previous operative failures, ^ . ^ 

the second stage by the intact perineum often vincing evidence that the underlying P 
may be the traumatic agent. If this is true, the was correct. , ;f,ueh3S 

performance of an adequate episiotomy should Experience with the Aldridge tec 
obviate the occurrence of such an injury. shown several disadvantages, it 

The most frequent lesion found on exam- (a) two changes in position; (.h) 
ination xvas the uncomplicated urethrocele taneous performance of 
which was present in 25 patients. This find- inal operators, and because .jjp^sin 
ing xvas mainly due to the large proportion of ities (c) an increased opportunitj 
patients in this group who had undergone pre- surgical asepsis. Most 
vious plastic operations (13 cases) with other- peared to be no way to fit 
wise satisfactory results. Farticular attention fascial strip to the bladder to be 

should be called to the group of patients who, because of shortness the strip In 

in addition to urinary incontinence, showed brought together under marKe _ 
indications for pelvic surgery. In 9 cases the spite of the latter defect, unio 
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some patients quite unexpectedly. In others 
separation of the strips is suspected as the 
cause of the subsequent failure.' The final dis- 
advantage lay in the fact that the procedure 
was awkward to utilize if indications for rein- 
forcement of the residual fascia was discovered 
une.rpectedly at the time of a plastic opera- 
tion on the bladder neck. 

Because of these defects this type of opera- 
tion was abandoned and another technique 
was adopted. This has been used on 30 pa- 
tients, including 1 in whom a failure had re- 
sulted from the' modified Aldridge procedure. 
It may be described as follows. 

TECHNIQUE 

The patient is put in the lithotomy posi- 
tion, prepared, and draped. The labia minora 
are retracted laterally by means of stay su- 
tures. A weighted speculum is placed in the 
vagina thus exposing the lower anterior vag- 
inal wall. In many of these patients previous 
operative procedures have resulted in ade- 
quate support to the portion of the bladder 
adjacent to the upper vagina and cervix. As 
a result of the previous perineorrhaphy the 
cervix may be difficult to draw down or ex- 
pose. Since the necessary dissection is about 
the upper urethra and bladder neck, such ex- 
posure is not necessary. The anterior vaginal 
wall is seized with two Allis clamps, placed as 
iat lateral from the midline as possible and at 
as high a level as can be attained. A third 
Allis^ clamp is placed in the midline about i 
centimeter from the urethral orifice. The 
scars of one or more previous operations can 
often be seen on the anterior vaginal wall (Fig. 
U- The vagina is held tense by lateral trac- 
tion on the first pair of clamps and a trans- 
iiioision is made between them through 
toe depth of the W'all. Scissor dissection at the 
ateral portion of this incision defines the 
plane between the bladder and the lower an- 
vaginal wall, following which the scar 
*0 the midline can be divided without any risk 
0 injury to the bladder neck or urethra. The 
ower anterior vaginal w’all is then divided in 
Til right angles to the first incision. 

. ® of the vaginal wall on each side is 

“y clamps. Traction downward 
ocse clamps and traction upward on the 


clamp placed near the urethral orifice aids 
greatly in freeing the vaginal wall from the 
urethra and in making this incision. It should 
be carried to a point about 1 centimeter from 
the urethral orifice. The upper anterior vag- 
inal wall can then be freed for a distance of i 
to 2 centimeters from the bladder and incised 
in the midUne, AlUs clamps being placed on 
the edge of the freed wall. The combined in- 
cisions result in the exposure of a diamond 
shaped area under which lie the upper urethra 
and bladder neck. The plane of the supporting 
fascia of the upper urethra and bladder neck 
is then identified, a varying amount of sharp 
dissection being necessary (Fig. 2). 

Once found, the plane of separation along 
the outer aspect of this fascia can usually be 
followed by blunt dissection with the finger 
outward and upward to its line of attachment 
along the inner aspect of the superior pubic 
ramus (Fig. 3). Moderate pressure at this 
point with the finger results in rupture of the 
attachment allowing the finger to enter the 
space of Retzius. Occasionally penetration of 
the lateral part 0/ the fascia must be accom- 
plished by scissors. This dissection is carried 
out on each side. The bladder neck and upper 
urethra are thus fully mobilized. Consider- 
able bleeding may accompany the latter 
stages of the dissection due to rupture of veins 
about the bladder neck. Since the source of 
bleeding is inaccessible it is fortunate that it 
invariably ceases spontaneously after a short 
interval. The supporting fascia of the upper 
vagina and bladder neck is then plicated by 
means of interrupted mattress sutures. The 
number of sutures required varies from one to 
three. This results in an elevation of the 
bladder neck behind the symphysis and a 
consequent lengthening of the urethra. A 
Penrose drain, measuring at least 30 ceriti- 
meters in length, is then placed with uterine 
forceps so that an end lies in the space of 
Retzius on each side of the bladder, the mid- 
point of the thin tubing lying just underneath 
the bladder neck (Fig. 4)- 'Ihe excess vaginal 
mucosa is then excised in the form of four tri- 
angles, the tissue traumatized during the 
operation being removed. The vaginal wall 
is then closed with interrupted sutures from 
below upward, taking great care not to in- 
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Fig 4 Fig. 5 

Fig. I. Vaginal wali heid tense by Allis ctaraps. Incision 
outlined. The vaginal wall below the transverse Incision is 
first freed from the underlying structures and incised vert- 
ically. The va^nal wall above this inci»on is then freed 
and incised vertically. 


Fig 2. Vaginal incision completed. The plane bet«een 
the pubocervical fascia and the vaginal wall has been de- 
fined by sharp dissection. 

< Fig. 3. The plane between the pubocervical fascia and 
vapnal wall has been followed upward and latersliy to the 
pubic attachment by means of blunt finger dissection The 
lateral fascial attachment is ruptured thus alhwing the 
finger to enter the space of Retzius lateral to the blaodet 

Fig. 4. The pubocervical fascia has beep apprenoiateij 
in front of the bladder neck and upper urethra by dmm of 
interrupted mattress sutures. Tms elevates the blaQdef 
neck behind the symphysis and lengthens the 
result the bladder neck lies at a much hteher level tun I> 
depicted in this drawing. One-half of a Penrose 3® 
centimeters in length, has been placed in the space of w • 
aius on the left side. With a uterine forceps the ep«4wr » 
preparing to place the opposite half in the space of RettW 
on the riiht s^de. The Sdpoint of the.draa wiU lie und« 
the bladder neck when the tubing is fully m ple«* . , 

Fig. s- Four triangles of vaginal wall kve b«n 
The vaginal incision is dosed with mt^pted ’ vy.. 
cate not to include any of the underlying tissue or tie ivn 
rose drain. 


elude any of the underlying tissue or the drain fat on its external surface. The length of sue 

itself. A self-retaining catheter is placed in a strip has always been found to be more Wa 

the bladder (Fig. 5). sufficient. Too short a strip is a 

The patient is then put in the dorsal posi- which cannot be overcome. Great care m 
tion, prepared with merthiolate and draped, be taken in separating the rectus sbeatn r 
A long suprapubic incision is made curving to the underlying muscle at the Imeae r 
the left of, and extending slightly above, the versae, one of which is always founa co ^ 
umbilicus, exposing the external rectus dieath the umbilicus and sometimes another 
(Fig. 6). The incision is then draped with centimeters below it. The muscle is 
towels and clips. The rectus sheath at the attached to the sheath at these P®’ „ 
bottom of this incision is cleared of fat to a unless the separation is on 

width of 1.5 centimeters. The sheath is then fascia will be weakened enough to 
incised just to the right of the midline, the moderate traction. At this point 
incision being carried across the midline and neum can be opened, and any . jg 
just to the left of the umbilicus in the upper gery can be accomplished. ^ ^ ^^gvesic J 

part of the wound. The septum betiveen the terectomy is performed the upper P 

two sheaths is cut and the fascia is then freed fascia can be tightened if por- 

from the inner margin of the left rectus muscle rupted sutures or by excising a V ^ 
to a depth corresponding to the area cleared of tion of upper anterior vagmai 
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Tic. <>, Iffl. Smill in'ct »!um« fhaf-iclrt «f *lin tnoMon. To left, the mi<l!ine 
Ind^ion hii lieen w-Je ju't t'» risht «>( mull.ne Tltc ciltrn.il furface of the left 
rc<f»i shealfi lui Icra c!eafe<f of fat ami the ji-jitufti liet«ern the jheath has l«ecn 
cut. The itfifi of favu In !<• molnluetl ii nuthneil 1 he jKOioneal incision has 
licrn cKr'otl follow ins lheei'nji>!etiont>f intra alMlomituI «u!ceo‘ 

Tic. 7 . llie ^ 4 ^eu) Hfip liail.een tnol».U/e«l, it* loAcr emi nllaclieil al*out 
i centimetert aUnr the lyrsphiai*. 


proximalinj; the cut ivl^cs wiilt iiUcrruptctl 
sutures, as advocated by Meigs. Tlic perito* 
fleum h cioFCi] after the com^tlction of the 
pelvic operation. The mobilized rectus sheath 
oa the right side of tlic incision is tlien frccti 
by cutting from above downward along the 
left margin of its cleared surface (Mg. 7). The 
lower end is left attached about a centimeter 
above the symphysis. One of tlie pyramidalis 
muscles is frequently left attached to its in- 
ternal surface. The anterior wall of tlic blad- 
der with its pad of fat can now l>c separated 
bom the posterior a.sj)eti of the symphysL'^. 
The ends of the I’enrosc drain arc ca.sily lo- 
cated on each side of the bladder neck and arc 
Ji^bdrawn from the lower angle of the wound 
8). Traction on either end is sulhcicnl 
lo make the drain move easily through the 
tunnel under the bladder neck. Tlic end of 
fascial strip is placed inside the open end 
01 the left arm of the tubing and secured with 
^ bgaturc. This step makes a smooth joint 
^nich will not catch on any tissue. Traction 
on the right arm of the drain carries the strip 
^bout the bladder neck and out of the lower 
^I'gle of the incision. Tlie strip can then be 
secured to the marf'in of the lower right rectus 


sheath, by several interrupted sutures (Mg. 
o). It should fit snugly about the bladder neck 
but shotfM not be tight. The ligature securing 
the strip to the Penrose drain can now be cut, 
and the drain removed. The bellies of the 
rectus muscles arc now approrimalcd in the 
inidline with three or four interrupted sutures. 
Several retention sutures arc placed. The 
aponeurosis is carefully closed by two con- 
tinuous sutures, one starting at the lower 
angle of the defect, tlie other at the upper. 
The two sutures meet at midportion of the in- 
cision where they arc tied. The skin is closed 
with continuous dermal suture; a bolster is 
placed along the line of the Incision, over which 
the retention sutures arc tied. The use of 
sulfonamides in tlic \Yound has been aban- 
doned. 

After e.^pericncc with both methods, it is 
believed that this procedure possesses definite 
advantages: (a) it is simpler, requiring only 
one change of position of the patient; (b) the 
plastic and abdominal surgery arc consecutive 
and not simultaneous, reducing the number of 
assistants required; (c) breaks in aseptic tech- 
nique arc less likel)' to occur; (d) the fascial 
strip can he more accurately fitted to the 
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I ig. 8, Left. In inset, the bladder has been Ireed from the upper aspect of the symphyas. 
The ends of the Penrose drain have been located on each side oi the bladder nect and have 
been delivered from the low er angle of the vound. The free end of the fascial strip i* being intro- 
duced into the open end of the Penrose drain on the left. In the drawing proper the strip has 
been secured to the drain by a transfiaion ligature, thus forming a smootn joint. It is being 
drawnaroundthebladder neck by traction on the rightarm of the drain. 

Fig. 9. The free end of the strip has been sutured to the right rectus sheath by interrupted 
sutures, thus forming a sling under the bladder neck. This sUng should be snug but not tense. 
The Penrose drain has been removed. The abdominal indslon may now be closed, gfett care 
being taken with the lower angle 


bladder neck; (e) the line of suture in the strip 
is remote from the undersurface of the bladder 
neck and at a point where all strain upon it 
from intra-abdominal pressure should be re- 
duced by one-half; (f) any indicated lower 
abdominal or pelvic surgery can be carried out 
during the course of the operation; (g) it can 
be utilized without prior plan, if the residual 
supporting tissues are found to be attenuated 
during a plastic operation on the bladder neck. 

POSTOPERATIVE CARE 

After operation the patient is given 0.5 
gram of sulfadiazine four times a day until the 
catheter is removed or until spontaneous void- 
ing occurs. The catheter is irrigated once a 
day. It is removed on the ninth postopera- 
tive day, when the retention and skin sutures 
are taken out. No wound infections of major 
degree have been encountered. Two patients 
developed hematomas of the abdominad wound 
which required evacuation. 

The resumption of normal voiding has been 
found to be much more delayed follomng this 
procedure than after the Aldridge type of op- 
eration. In the 15 patients operated upon by 
the latter technique 10 voided on the ninth day 
or before* Only 5 patients were unable to 
void idliowing the removai oi the talheter tmd 


all were voiding normally by the fourteenth 
day. In the zq patients upon whom thepresent 
technique was carried out (including i pS' 
tient reoperated upon, and excluding 1^0 
developed a fistua) only 5 voided immemate y 
following the removal of the catheter; 
voiding 1 to 5 days later; 5 went 6 to ii aa) > 
while 3 took even longer, 1 
ccssful 23 days after the removal of the c 
eter. Various measures \\'cre under aken w 
hasten the return of normal urmation 
none were notably successful. 
examination of one of the most F® ^ . 

cases showed no distortion of the b . 
another there appeared to be a ^° ,* (5 
elevated bladder neck. Smee a P . -j. 
eventually regained their ability to 
bladder normally it would ®PP®^*^. * 
of them, having existed with a han-hW 
mechanism, sometimes for years, 0 
learn to void after the bladder ned 
gained stability. This long de ay 
covery of normal bladder j.-antage 

these patients proved to be a ..spital- 
from the point rf view of P™!“S i^Same 
ioation and because these ia«‘)’- 

greatly disturbed because of t ' ' lol- 

These patients have been grained, 

lovred. When successful results are 
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the frequency and urgency of urination, often 
present 4 to 6 weeks after operation, disappear 
gradually. Usually no urinary symptoms arc 
reported at the second visit which is made 
about 2 to 3 months later; the bladder neck is 
found tight behind the symphysis, with little 
or no descent on straining or coughing. When 
the bladder neck descends, incontinence will 
reappear and a failure result. Of the 15 pa- 
tients operated upon with the modified Al- 
dridge technique ii (73+%) have shown sat- 
isfactory results; 7 ^6+%) of them have 
been perfect, while 4 (26+%) still experience 
occasional slight loss of urine on extreme ef- 
fort. The latter patients arc satisfied and arc 
unwilling to undergo further surgery. With 
the present technique 27 (90%) successful re- 
sults have been attained in 30 patients; only i 
(3+%) of them states that she still has slight 
stress incontinence on extreme effort. Of the 
entire group 38 had total successful end-re- 
sults, 86 per cent. 

In regard to the failures, an opinion has al- 
ready been expressed as to the defects of the 
procedure suggested by Aldridge. These arc 
believed to be responsible for some of the 
failures follomng the use of this method. Of 
the 3 failures (10%) following the use of the 
present technique, 2 appear to be due to dis- 
ruption of the reinforced support with recur- 
rence of the urethrocele. One occurred be- 
cause of a bladder neck fistula, caused by 
faulty dissection. Almost certainly the plane 
of cleavage between bladder and fascia was 
followed rather than the plane between fascia 
and vaginal wall. In addition the strip W’as 
pulled through the tunnel with narrow gauze 
packing which proved unsuitable because it 
caught in tissue. All of these errors can be 
avoided and should not recur if careful tech- 
nique is followed. This fistula has been finally 
closed after one suprapubic and three vaginal 
operations, and it is regrettable to say that 
condition of the patient today is identical to 
her original state. One of the patients on 
whom the present technique was used devel- 
hernia of the lower angle of the abdom- 
inal incision. Extreme care must be used in 
the suture of this area because it is the most 
difficult part of the wound to bring into ap- 
position. 


'The operative procedure described here is 
not presented with any idea of supplanting 
the widely used methods which employ a re- 
construction of the original support of the 
bladder neck. The cases which have been de- 
scribed by no means represent the total number 
of patients with the symptom of stress incon- 
tinence operated upon during the same period. 
When the usual type of plastic procedure is 
employed an attempt is being made to predict 
its success or failure on the basis of age of the 
patient, degree of atrophy, the character of 
the residual puboccrvical fascia, and the pres- 
ence of factors producing excessive intra-ab- 
dominal pressure. It is only by learning how 
to make such an evaluation successfully that 
the failure of the usual plastic can be antici- 
pated, thus avoiding the necessity of one or 
more secondary operations. 

The results attained by reinforcing the re- 
constructed puboccrvical fascia with trans- 
planted abdominal fascia have not been free 
from failure. The majority of such failures 
have occurred during the evolution of an 
operative method. Most of them appear to be 
due to a defective technique rather than to an 
error in principle. The full technique, which 
has been described, has been utilized in the 
last 25 cases, successful results being attained 
in all patients with primary or recurrent ure- 
throceles. The 2 failures both occurred in pa- 
tients who had developed stress incontinence 
for the first time following the performance of 
extensive plastic operations. Four such pa- 
tients were encountered in the entire group. 
No obvious explanation can be given for the 
difficulty in attaining a surgical cure in this 
type of case. 

It is believed that the effectiveness of the 
procedure is dependent equally on a careful 
dissection and repair of the anterior pubocer- 
vical fascia and the support and reinforcement 
of this area by the fascial sling. The initial 
repair elevates the bladder neck behind the 
symphysis, and restores the urethra to its 
normal length. The sling should increase the 
elevation of the bladder neck slightly, reliev- 
ing the tension on the reunited puboccrvical 
fascia; in healing it becomes incorporated in 
the puboccrvical fascia, reinforcing the vul- 
nerable area at which a recurrence of the 
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urethrocele can take place. It has been sug- 
gested that the sling causes a kink or stricture 
of the upper urethra, but no evidence of the 
latter has been found during postoperative 
catheterization or cystoscopy. 

The permanence of the successful results 
can be determined only by prolonged follow- 
up. The first patient in whom the trans- 
planted fascia was used was operated upon 
almost 3 years ago and shows a stabilized 
bladder neck with no tendency to descent. 
She is the patient whose history of four pre- 
vious surgical failures has been quoted. It is 
to be hoped that the remainder show an equal- 
ly good record. 

SUMiTARY AND CONCLUSIONS 
I. The present day problem of the woman 
suffering from urethrocele and its accompany- 
ing symptom, stress incontinence, consists of: 

a. The development of a method of surgical 
relief which will prove eSective when simple 
plastic procedures have failed; 

b. The evaluation of primary cases in re- 
gard to factors which may predispose to the 
failure of simple plastic procedures; 


c. The use of a more effective operation in 
primary cases on the basis of such criteria, 
in order to anticipate failure by the simpler 
methods. 

2. A surgical technique has been presented 
which it is hoped may solve this problem in 
some degree. 
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TWO HUNDRED AND FIVE CASES OF CANCER OF 
• BREAST TREATED BY RADICAL MASTECTOMY 

PAUL STIRUNG PUrAKI, M.Il., F.A.C.S., and JAMES H. SCULEY, M.A., D.Ed., M.D., 
Washington, District of Columbia 


M any vnluahlo stmliVs of cancer of 
the breast have l)ccn reported by 
large clinics where the statistics 
arc usvially l)a?e(l on the coUecled 
experiences of many. This is a report of 205 
eases of cancer of the breast in which radical 
mastectomy, management, and foltow-iip Iiavc 
been carried out by an individual. All of these 
eases arc from private practice. In most in- 
stances the patients were first seen by the re- 
ferring practitioner. There has l)ccn no selec- 
tion of our eases. All cases with adequate 
records, proof of diagnosis, and good follow-up 
have l>ccn included. 

Thbstudyscr\*cs to emphasize the necessity 
for early diagnosis as well as to point out other 
factors which m.ay influence the Anal results. 
All diagnoses arc based on the microscopic 
examination of paraffin sections of tissue re- 
moved from the involved breast. In no case 
was aspiration biopsy tissue used as a means 
of diagnosis. In the managemertt of the eases 
complete histories were obtained and com- 
plete physical examinations were made. In 
some eases information on these points was 
furnished by the referring practitioner; conse- 
quently, in such eases additionial history' and 
physical e.xamination relative to the breast 
only were obtained. If metastasis was sus- 
pected, a preoperative roentgenogram of the 
chest or a metastatic series was made. Pre- 
opcralivc roentgen therapy was used in se- 
lected eases, but this was not a routine pro- 
cedure. In all eases the basis of treatment for 
this disease was radical mastectomy. Post- 
pperativc roentgen therapy employed immed- 
iately upon recovery was carried out as a rou- 
The patients have been followed by 
oflice visits every 4 months, at which time a 

S-wi® Department of Surjrery, George Washington Medical 
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thorough history was taken and physical ex- 
amination was made. Patients who had not 
visited the office for over 9 months w’crc com- 
mvmicatcd with by telephone or correspond- 
ence. Simple mastectomies performed as a 
p.alliativc measure for advanced carcinoma of 
the bre.ist on elderly women, for foul smelling 
lesions, in severe cardiac disorders, and chronic 
debilitating lesions were not included in this 
series. 

In this paper we wisli to discuss the symp- 
toms, physical examination, operability, treat- 
ment, pathology, irradiation therapy, meta- 
static lesions, and final results, 

SYMPTOifS 

Table I enumerates the chief complaints or 
prc.«enling symptoms noted. A lump in the 
breast was almost universally noted; in 88 
per cent in our series. Many women com- 
plained of enlargement, swelling, soreness and 
pain in the breast. In most eases these find- 
ings were associated with a breast lump. Pain 
which attracts attention to so many condi- 
tions was present in only 31 cases. Sixteen 
women complained of discomfort in the breast. 
Pain in the breast occurring during the men- 
strual period is usually due to a benign con- 
dition. A stabbing, lancinating pain assoc- 
iated with a lump and slight tenderness fre- 
quently indicates that the lesion is a cyst. A 
dull ache or heavy feeling and discomfort may 
be due to a cancer. Pain in the breast may be 
due to pregnancy, mastodynia, abscess, mas- 
titis, tuberculosis, involution, nipple disturb- 
ances and reflcxly from pelvic pathology. 
There were 13 women who desired examina- 
tion because of recent trauma to the breast. 
In all of these cases a malignant mass was dis- 
covered. It was felt that the trauma was co- 
incidental and only served to focus attention 
upon the already diseased breast. Of course, 
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TABLE I.— SYirPTOMS NOTED IN 205 CASES OP 
aVNCER OF THE BREAST 


S>rdp(ODS Number 

Lump or mass in the breast ... 181 

Enlargement or snelling of the 

breast 35 

Pain in the breast . . . . ji 

Soreness of breast . , 24 

Discomfort in breast ... 16 

Trauma to breast . rj 

Retraction of nipple g 

Discharge from nipple 9 

Recent weight loss, more than 10 
pounds . ... . . 8 

Annoying sensations in breast . 6 

Ulceration of skin of breast 4 

Tenderness of breast . , 4 

Itching of nipple • ■ • 3 

Itching of breast .a 

Dimpling of skin of breast 1 

Swollen arm . ... a 

Eczema of the nipple and areola 1 

Patients with two or more symp- 
toms Z04 


r<r cent 
88.3 

17.X 
XS t 
11.7 
7 .« 
6 3 
4 4 
4 4 

3 9 
a g 

3 o 
* S 


o S 
SO 7 


we also have seen numerous traumatized 
breasts ttnth no evidence of cancer. 

Nipple discharges and crusting w’cre men- 
tioned by Q women, one of whom tolerated the 
discharging nipple for r year. Eight women 
complained of rapid weight loss along with 
other more vague symptoms. Examination 
revealed a malignant breast tumor. There 
were i8 patients in this series who did not 
hav’e breast symptoms or complaints. This is 
in conformity with the fact that early stages 
of infiltrating mammary cancer may be symp- 
tomless. There may be no pain, no discom- 
fort, no enlargement of the breast. Therefore, 
the absence of tell-tale symptoms or the pres- 
ence of a silent small, innocent-appearing lump 
in the breast must not lead us into false secur- 
ity. One hundred and four women presented 
two or more leading symptoms. The most fre- 
quent combination was a lump in the breast 
together with recent enlargement of the lump, 
pain or soreness. 

Table II presents a time analysis of the 181 
patients who complained of a lump or mass in 
the breast. Notwithstanding the seriousness 
of this, 36 of these women knowingly carried a 
lump in their breasts for 2 years or more with- 
out consulting a doctor; whereas, qnly 19 pre- 
sented themselves for examination within a 
month after discovery of the breast tumor. 
On the other hand, an elderly w’oman had a 
breast lump 18 years and only because of 


TABLE II.— LENGTH OF TIME THE LtDIP 
BEEN PRESENT IN THE BREAST— 181 CASES 
Lumplnbrtist Numbet Pnent 

Less than I month ig 

One month lo 3 months 40 tj i 

T^rcc to 6 months 36 144 

Sis. to 9 months 

Nine to 13 months 2$ ij 8 

Two years 14 77 

Over 3 years 12 ij r 

recent rapid growth or enlargement of the 
lump did she consult a doctor. In 53.4 per 
cent a breast lump had been present longer 
than 6 months. 

Even after we have discovered the breast 
tumor, cither large or small, we cannot be cer- 
tain of its age or extent of growth. We can 
be certain of the true nature of the tumor only 
by a microscopic examination after the tumor 
has been removed. Therefore, all tumors 
should be excised and microscopic study 
should be made to determine whether malig- 
nant change is present. 

The knowledge of a breast condition^was 
present in all these cases because the patients 
were cither referred by practitioners or the 
patient was conscious of the breast condition 
herself. The fact that the Jump had often l^n 
present in the breast for maoy months before 
treatment re-emphasizes the need for cance 
education, for frequent periodical wamin • 
tion of the breast by the practitioner and 
immediate pathological in^■estigatlon. 

Prognosis is definitely related to the pr 
ence or absence of glandular 
sequcntly, early diagnosis and early o^r 
arc most important. More than one- 
cases. 54.6 per cent, presented esn ^ . 

glandular metastasis at the time of ope 
This is a high percentage of *00 

indicates that we are seeing some . jt.g 
late in the course of the disease to 0^ 
best results from surgical treatmen . 
patients 62.9 per cent were betwee 
of 40 and 59 years. Only 25-9 
years or more. The decade 

frequently involved as well as 
which had the highest percent e fQurth 
static involvement. In this series 
decade was the most Milnerabie. -5 years 

The ayoungest patients were each 7 E>> 

of age. 
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TABLE ni.— AGE DISTRIBUTION OF 205 CASES 
OF CANCER OF BREAST IN WHICH OPERATION 
WAS PERFORMED 


Ast 

Nwmbti 

Peretnl 

Wth ulanctular 
involvement 

Without Rland- 
i u1ar involvement 




Number 

.Percent 

Number 

Percent 

iS to 39 

3 

t.S 

I 

1 

3 

I.O 

30 to 39 

30 

9 8 

IX 

S 4 

9 

4.4 

40 to 49 ! 

6S ' 

3t.7 

39 

J9 0 

id 

13 7 

50 to 59 i 

64 

33.3 

38 

18 s 

3d 

33.7 

60 to 69 ' 

40 

J9.S 

iS ' 

A. a 

31 

xo 7 

70 to 79 

13 

S-8 

s 

3-4 

7 

3-4 

80 to 89 

t 

O-S 

0 

0 

1 

“ 5 

Totsi 

10s 

i too 0 

II 3 

44 6 

ot 

4S-4 


One was a sinple girl with a massive painful tumor 
in the right upper quadrant of the right breast. A 
radical mastectomy was performed. The micro- 
scopic diagnosis was scirrhous carcinoma. There was 
no metastatic involvement of regional glands. She 
was given postoperative x-ray therapy to the breast 
and glandular regions (10 treatments to each of 4 
portals). She was notcastrated nor given hormonal 
therapy. She married within a year. She is well and 
in excellent health years after surgery. 

The second girl was married and had i 
child 18 months of age. 

She had a small, hard, painless nodule in the upper 
hemisphere of the left breast. Left radical mastec- 
tomy was done and the pathological microscopic 
report showed scirrhous carcinoma, duct cell type, 
without glandular involvement. She was given post- 
operative x-ray therap>^ to the breast and glandular 
regions. Ovarian function was not inhibited by sur- 
^®®ritgen_ray, hormones, or other means. After 
years, she is well, in excellent health, and leading 
a normal life. 

With regard to the position of the tumor in 
the breast, we found that well over 50 per 
wnt were in the upper hemisphere and that 
the majority of these were in the upper outer 
(quadrant of the breast. 

The right breast was involved in 86 cases, 
47'7 per cent. The left breast was involved in 
94 cases, 52.3 per cent. The frequency of right 
or left breast involvement has no bearing upon 
the prognosis of the disease, 
tomplete information concerning hormonal 
erapy which patients may have received 
to mastectomy was not available, 
table r\^ shows that 78 per cent of our cases 
ore married women and 21.4 per cent were 


TABLE IV.— CANCER OF THE BREAST— 205 CASES 
' Tercentage 


Married — Multiparas 65.0 

Married — ^NulKparas 13.0 

Singlcwomen 21.4 

Males .6 


unmarried. There were 65 per cent who have 
borne children and 34.4 per cent who w’ere 
childless. Complete information on lactation 
and nursing was not available. These figures 
arc relative and not a true index of what can 
be expected in the population at large. 

PHYSICAL EXAMINATION 

A thorough history of the condition can be 
diagnostic or misleading. In itself a history is 
not sufiicient. A physical examination of the 
breast must be done. There are no special 
types of patients nor special types of breasts 
with propensities for cancer of the breast. 
Cancer may occur anytime after puberty. 

For the purpose of examining breasts a 
special room was set up. This includes a re- 
clining chair which permits easy examination 
of the patient in various positions. A dark 
room permits transillumination and lighting 
for shadow effects. There are also facilities 
for aspirations, redressings, and so on. 

The breast is first inspected with the patient 
c.xposed to the waist. One breast is always 
compared with the other as to appearance, 
size, shape, and regularity of outline. Any 
changes from the normal may be due to a 
pathological condition. Flattening, dimpling, 
or wrinkling of the skin may be brought out 
by oblique lighting, shadow effects, by having 
the patient raise her arms overhead while 
casting low intensity light across the breast. 
Restricted mobility of the mass or fixation to 
the skin is due to atrophy of overlying or sur- 
rounding fat and fibrous attachment of the 
mass to the skin, fascia, or underlying muscles. 
Retraction or elevation of the nipple to one 
side is suggestive of cancer. The condition of 
the nipple is observed. It maybe crusting, ul- 
cerated, or discharging. Discharges from the 
nipple may be bloody, serous, white and 
greenish. Microscopic examination from nip- 
ple discharges are made to determine if red 
blood cells are present. Chocolate colored 
discharges w’hich sometimes occur in chronic 
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mastitis could be erroneously described as 
bleeding from the nipple. In papillary cystad- 
cnoma there may be a bloody discharge from 
the nipple resulting from an intracystic hem- 
orrhage. A cystadenoma may be confused with 
a carcinoma because it occurs in the third and 
fourth decades. It is a hard, nodular, painless 
mass which is opaque to transilluminated light. 
It is movable and usually does not have the 
fixation of cancer. It is generally centrally lo- 
cated and feels deep within the breast on pal- 
pation, whereas, carcinoma feels superficial on 
palpation. Trauma to the breast mayproduce 
a hematoma with bloody discharge from the 
nipple simulating a tumor. In 13 cases of this 
series the trauma was to a pathological breast; 
consequently, nipple discharges could be mis- 
leading if it was assumed that the discharge 
was due only to trauma. In most cases, how- 
ever, it is a normal breast which is trauma- 
tized. Bloody discharges may be due to a 
duct papilloma, duct cancer, or cancer start- 
ing in the acini. The bleeding is spontaneous 
and intermittent and associated with a hard, 
solid tumor. It may also be due to sarcoma, 
Paget’s disease, cracked nipple and trauma. 
Discharges other than bloody are frequently 
seen in mastitis, abscess, involutional cysts 
and other conditions. Greenish discharges 
may be seen after lactation due to inspissated 
milk. A whitish discharge may be due to milk, 
pus, cysts, or malignant growth. Any dis- 
charge from the nipple may be serious, thus a 
careful e.xamination of the breast and the dis- 
charge is necessary to determine the presence 
of a tumor. Often surgery n’ill be required to 
determine the exact nature of the lesion. 

Palpation may be done both with the flat of 
the hand and the tips of the fingers. Hard 
nodules which can best be appreciated with 
the flat of the hand arc often scirrhous carci- 
noma. They may be fixed to the deep fascia 
and later to the skin. Local flattening or gen- 
eral shrinkage of tlie breast may be noted. 
Local flattening suggests cancer; whereas, fo- 
cal prominence suggests a benign tumor or 
cyst. Slight dimpling of the skin due to IjTn- 
phatic edema often occurs early. Changes in 
the position of the nipple or in the appearance 
of the skin ovcrlajdng the tumor are usually 
late signs in mamraarj' cancer. 


Involvement of the large milk ducts is rt- 
sponsible for fixation and later actual iednx- 
ing of the nipple. Retraction of the nipple b 
very suggestive of early duct cancer or ad- 
vanced carcinoma elsewhere. Drainage iron 
the nipple is rarely seen in early cancer. 

Cysts are round, smooth, fluctuant, rcU 
circumscribed and not fixed. Fibroadenoma 
may be round, smooth, hard, and palpated 
best with the tips of the fingers. Cancer is 
hard, irregular, and adherent to neighboring 
tissue. Early deep abscesses of the breast can 
be confusing. There may be no elentioa of 
temperature and only slight redness of tie 
overlying skin. They may respond to chemo- 
therapy or they may have to be incised and 
drained. The abscess gives the filing of 
diffuse deep tumor. Undue manipulation, 
palpation, and squeezing of the breast does 
not aid in diagnosis and adds the danger of 
producing metastasis. 


TRANSILLUaiWATIOS 

Normal tissue transilluminateswell. Q'sU 
filled with clear or cloudy fluid and smafl tu- 
mors transilluminate various degrees of light- 
Blood vessels, bleeding tumors in which Imk 
is usually a cyst filled with blood, are opiQW 


to transilluminated light. Dilated ducts d. 


tended with inspissated secretions, 
walled cysts, solid tumor, carcinora^* ac 
fibroadenomas over 2 centimeters in d'jroe 
will cast shadows. Small malignant or aie 
tumors may not cast a shadow. .. 

best transilluminated with pahent ^ 
ting position; however, other positio ) 
yield more satisfactory results m ' j. 

We have not used the fa 

tissue technique for diagnostic 
breast lesions. In some cases the 
ogists have carried out this proced 
own edification. For our purposes 
feel that these procedures 
cierrtJy developed to justify cbm . 
ticularly when microscopic examinauu 


thick 


be performed in any case. 

, of anticpilcd 


In most cases or anuciiJ-*'.'-- - j 

tectomy a roentgenograrn oi ^ 

skeleton was made to ^eck for Ln 

tasis. The x-ray findings 

the determination of opcraDili )• 
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Aspiration biopsy, that is, the withdrawing 
of tissue for microscopic diagnosis, was not 
employed. It was felt that this was not an 
adequate procedure because the diagnosis was 
not always reliable. Aspiration of fluid in be- 
nign cystic conditions has been performed but 
is not considered in this paper. 

OPERABILITY 

In this series the types of lesions and the 
criteria of operability were as follows: 

1. Any lesion of the breast which clinically 
appeared to be carcinoma and in which this 
diagnosis was confirmed by gross appearance 
and frozen section or the Terry stain. 

2. Any cancer of the breast with or without 
axillary nodes unless the nodes were large and 
fixed to the surrounding tissue. 

3. Any lesion which was freely movable 
from the thoracic wall regardless of ulceration. 

4. Lesion which showed no evidence by 
roentgenogram of metastatic involvement of 
vbcera or skeleton. 

5. The chance of curing the patient or of- 
fering comfort and a greater length of life 
must be reasonably assured. 

The pathological findings contraindicating 
operative treatment were : 

1. Roentgenographic evidence of skeletal or 
visceral metastases. 

2. A palpable, large, nodular liver. 

3 - Large growths which were fixed to the 
thoracic wall. 

4' Extensive metastases to axillary lymph 
nodes, supraclavicular nodes and other reg- 
ional nodes, and to other parts of the body. 

S' Fixation of axillary glands with edema 
of the arm. 

6- Signs indicating far advanced disease. 

?• Skin metastasis beyond the area of the 
tumor. 

8. Bilateral breast carcinoma. 

^ 9 - Diffuse types of malignancy if at all ad- 

The decision to operate Is a matter 0/ ex- 
perience and judgment. No arbitrary set of 
fl be set forth and adhered to without 

, exibility. The justification has been found 
in jiatients who were considered hopeless but 
ollowing operation have enjoyed many com- 
fortable years. 


TREATMENT 

Every patient deserves the benefit of treat- 
ment, Although we have had no operative 
mortality we believe that no patient should be 
subjected to operative treatment, risk, and 
disfigurement without having the diagnosis 
definitely proved by a preoperative biopsy and 
microscopic examination. The final results of 
treatment will depend upon the extent of the 
lesion at the time of operation, the thorough- 
ness with which the operation is performed 
and this includes axillary cleaning, the age of 
the patient, and the grade of malignancy. 

Small lesions of the breast without gland- 
ular involvement are most favorable for treat- 
ment. Larger lesions with glandular involve- 
ment arc less favorable. With the advance of 
metastasis we approach the inoperable stage. 

Radical mastectomy followed by postopera- 
tive roentgen therapy was the basis of treat- 
ment in this series. 

In selected cases preoperative roentgen 
therapy was used. In some instances it pro- 
duced a false security. The tumor disappeared 
under the irradiation and the patient refused 
to proceed with surgery. Let us cite one such 
experience : 

Mrs. E. A., a prominent and intelligent woman of 
33 years, the mother of a 6 year old child came to us 
with the complaint of a lump of 2 years’ duration, in 
her left breast. The mass was symptomless. About 
2 months before her visit the mass became larger 
with a puckering or dimpling of the skin over it. 
Clinical examination revealed a hard, irregular, free- 
ly movable, superficial mass about 2 by 2 centi- 
meters with orange-peel l>T)e of skin over the mass 
and 6xcd to the mass. The tumor was opaque to 
transilluminated light. There was a small freely 
movable, left axillary lymph node. A roentgeno- 
gram of the chest was negative. The clinical diag- 
nosis was carcinoma of the left breast with axillary 
metastasis. 

Under preoperative roentgen therapy, which was 
started the following day, the mammary tumor and 
axillary node disappeared. The roentgenologist 
stated: “We thought because of the small dose of 
x-ray necessary to bring this about that we were 
dealing with mastitis.” 

With the disappearance of the tumor the patient 
refused to proceed with surgery. She did consent to ' 
follow-up visits for about i year. Then she refused 
to submit to further observation because she con- 
sidered herself cured. Within another year and less 
than 2 years from the time we first saw her, she had 
extensive metastasis to the bones. She was having 
much pain and great discomfort. The same roent- 
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genologist then stated “We are obviously dealing 
with a type of malignancy.” It was now loo late to 
give her any aid through surgery. She went right on 
to die. 

Preoperative roentgen-ray therapy adds to 
the discomfort of the patient and produces a 
long delay before operative treatment can be 
instituted. It is often 4 to 6 weeks during 
which time metastasis may have its start. In 
some cases a plcuropulmonitis has been pro- 
duced. A positive diagnosis of cancer cannot 
always be made, particularly in early eases. 
One is not sure what the true condition is. 
Alleged cures may not have been cures at all. 
Tolerance of the patient for additional irrad- 
iation may be unnecessarily lowered by giving 


The technique of radical mastectomy bs 
been fairly well standardized since the turc of 
the century. Individual surgeons have em- 
ployed variations of technique and thorough- 
ness in removal of tissue. In our clinic the 
operation consists of the amputation ol the 
breast, together with the rcmoral of the pec- 
toralis muscles and a clean dissection of the 
axillary and subclavicular region. The entire 
mass is removed en bloc to safeguard against 
transplantation of malignant cells; such trans- 
plantation may occur by traumatic or mech- 
anical dissemination of cells within the oper- 
ative field. Intravenous fluids arc not em- 
ployed during operation or subsequently, as a 
rule. In no case was severe shock seen at the 


treatments to unproved conditions thus hin- time of the operation or later, 
dering further postoperative treatment. If The lyT^c of incision utilized and the amount 

preoperativc irradiation is to be undertaken of breast tissue removed depend on the loca- 
after biopsy tissue of the tumor has been re- tion of the tumor In the breast, type of breast, 
moved, the surgeon would do better to pro- size of the breast, and the bodily build of the 
cced with radical mastectomy rather than to patient. A wide skin incision is essential u 
close the incision, then to proceed with irrad- local skin recurrences arc to be avoided. 
iation, and again later return to surgery. superficial and deep fascial rcmowl is liken^f 

To obtain biopsy material by incision the important. Many recurrences come from tau 
patient is prepared as for a radical mastcc* fascia. All skin around the breast and asmuch 
tomy. The arm of the aflectcd side is held on as possible about the tumor are removed, la 
an arm board at 90 degrees’ abduction. Under some cases wide skin grafting has been nsc* 
pentothal gas anesthesia the incision to secure essary. 
biopsy material is made. The tumor, with a It has been wisely said that 
good sized margin of normal tissue and over- should be charged with the most . 
lydng skin is c.xciscd without squeezing, man- moval of the tumor and another ‘J. 
ipulating, clamping or spilling it. The gross responsible for the closure of the wound, 
section is examined with the pathologist pres- the thoughts of closure would not ham^r 
ent. A typical cut section of the gross speci- operating surgeon in the radical 
men of scirrhous carcinoma, and such grow'ths tissue. Generally, we have 
comprised the type of tumor found in most of \xrse elliptical incision encircling the 
our cases, showed a grayish, irregular, firm, and extending from the posterior axu ary 
gritty mass which w’as firmly adherent to the about 10 centimeters below the _a.xi a ^ 
surrounding tissue and which sent fibrous lower midsternum. A second incision a o 
streaks shooting into the fatty tissue. The angles to the transverse incision is car 

section may be homogenous or it may show’ w’ard to the shoulder about 3 ce 
the pale yellow dots and streaks of necrotic medial to the anterior 
cells. The cut surface is usually concaw. cision provides good mobility 01 1 e .jj. 
Small cysts are infrequently seen. vc^' little limitation. • atridalcon- 

Frozen section or Terry stains of the spec- cision we have had no axillary be 

imens are made immediately. If the micro- tractions. Painful contracting ® , jj^prop- 
scopic diagnosis reveals a benign lesion, sur- produced by irradiation as wel a ^ 

gcry consists of e.xcision of the tumor. lithe erly placed incisions. Edema 0 pjansient 
pathologist reports a malignant growth, sur- aftermath has seldom .jjg arm due 

gery consists of radical mastectomy. and intermittent slight edema 
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to lymph blockage has occurred and this is 
expected. Thorough cleaning of the axilla will 
produce some lymph edema. Venous obstruc- 
tion which may result from pressure on the 
axillary vein by scar formation has not oc- 
curred. The incision permits the maximum re- 
moval of skin about the breast. It provides 
desirable exposure of the axilla which aids in 
thorough axillary cleaning, removal of the 
pectoralis muscles, and cleaning of the chest 
wall. It aids in getting good closure and pre- 
vents cicatricial tissue formation in the an- 
terior fold of the axilla. Elliptical incisions 
along the anterior axillary fold as well as other 
types of incisions have been used but only in 
cases in which the transverse incision has not 
been applicable. The skin incision is made 
into the subcutaneous tissue, and the flaps are 
dissected free by undercutting close to the 
skin to prevent local recurrences and deposits 
of cancerous cells in the superficial lymphatics. 

Hemostasis has been secured by means of 
plain catgut ligatures or by electrocoagulation 
of bleeding points. The latter method reduces 
the operative time. About the same amount 
of serous fluid has been collected in the wound 
by either method. 

The pectoralis major is severed at its at- 
tachment on the humerus and then is sep- 
arated from the clavicle and retracted down- 
ward and medially. The coracoclavicular 
fascia is incised and the pectoralis minor 
muscle is severed at its insertion on the cora- 
.coid process. This muscle and the pectoralis 
major are then retracted downward, thus ex- 
posing the axilla. The dissection of the axilla 
IS begun at its apex, progressing from above 
downward removing fatty tissue, lymph 
glands, vessels, and areolar tissue in the 
process. Axillary cleaning is important be- 
cause lymphatic permeation is the all irapor- 
|ant method of spreading the disease not only 
locally but also at a distance. This procedure 
permits the removal of all of the structures 
including the breast, the pectoralis major and 
pectoralis minor muscles, pectoral fascia and 
axillary contents in one mass. The chest wall 
IS cleaned thereby diminishing.the liability of 
^^hgnant cells spreading into the adjacent 
issues.^ Throughout the surgical procedure 
of moist tapes are used over all exposed 


tissue. This step prevents rapid cooling of the 
body, aids in hemostasis, prevents overman- 
ipulation of tissue, aids in exposure and in the 
prevention of shock. 

Primary closure with interrupted steel alloy 
sutures has been used in recent years. Prior 
to that time interrupted cotton sutures were 
used. The wound has been closed tightly with- 
out drainage. Tension sufficient to produce 
necrosis beneath the sutures is seldom em- 
ployed. If skin grafts are needed a thick split 
skin graft is taken from the anterior thigh. A 
small incision in the axilla, closed with a sin- 
gle suture, will serve as a drainage area. On 
the third postoperative day this incision is 
opened to permit drainage of accumulated 
scrum and blood. Closure in the manner de- 
scribed permits the patient to be ambulatory 
early, the wound to be kept closed, air to be 
kept out, the dressing clean, less frequent 
changes of dressings, control of drainage, and 
finally the patients like it. 

After operation the arm of the affected side 
is suspended upright by traction on the fore- , 
arm, the upper arm being kept in 90 degree ' 
abduction and the forearm at right angles to 
the upper arm. Gradual motion and exercise 
is encouraged from the outset. In 3 or 4 days 
the traction is removed, and the patient has 
little or no limitation of motion of the extrem- 
ity and no postoperative swelling. The pa- 
tient is out of bed on the fourth day or fifth 
postoperative day. Within 7 to 10 days the 
wound is healed, sutures have been removed, 
drainage has stopped, and the patient is ready 
for postoperative irradiation. 

PATHOLOGY 

TABLE V.— PATHOLOGICAL DIAGNOSIS IN 205 

CASES OP CARCINOMA OF THE BREAST AS 

REPORTED BY PATHOLOGISTS 


Cardnonta reported Number 

Sdirhous carcinoma in 

Inatrating duct carcinoma 31 

Adenocarcinoma 21 

Simplex carcinoma 16 

MeduU^ carcinoma 9 

Paf^Iary cystadenocarcinoma 4 

Comedo cancer 4 

Colloid carcinoma 3 

Solid type carcinoma 2 


Acute inflammatory carcinoma 
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Table V presents a list of the types of breast 
cancer by name and in the order of frequen<y 
as reported by pathologists in the hospitals of 
this city. It is not a classification. It is real- 
ized that two or more of these diagnoses may 
occur in the same breast. One section may 
show a scirrhous carcinoma while another may 
show a duct cell type carcinoma. The micro- 
scopic diagnoses were from plugs of tissue 
made into paraffin sections. There were po 
whole organ diagnoses. 

Some pathologists reported the grade of 
malignancy and others did not. Consequent- 
ly, there has been no tabulation of this infor- 
mation. The table shows an ov'erwhclming 
number of scirrhous carcinomas. This t>'pe of 
growth is the slow growing and radioresistant 
cancer. The 31 cases of infiltrating duct can- 
cer may be considered in the same category as 
the scirrhous carcinoma. There were 21 cases 
of adenocarcinoma. These growths are of rel- 
atively low malignancy and remain localized 
for a long time. Axillary node involvement is 
exceptional. Grossly the adenocarcinoma is a 
bulky, soft tumor. There were 9 cases of 
medullary cancer, which is a rapidly growing 
tumor and often invades the skin, ulcerates, 
and appears on the surface as a large, fungat- 
ing mass. Wc had 2 cases of acute inflam- 
matory cancer. 

One was that of a well developed, well nourished 
woman of 35 years who had two children. One child 
was 4 years of age and the other a newborn. In the 
terminal weeks of her second pregnancy she devel- 
oped a slight hardness and enlargement of the left 
breast. After delivery the swelling and hardness per- 
sisted. The breast became tender and painful. The 
pain was generalized and grew progressively more 
severe. We first saw her 6 weeks after the onset of 
symptoms and at this time the left breast was en- 
larged, hard, reddish, and very tender. It wasopaque 
to transilluminated light. There was a hard, round, 
freely movable gland about i centimeter in diameter 
in the left axilla. The roentgenogram of the chest 
was negative. She did not nurse the newborn baby. 
A left radical mastectomy was done with extensive 
removal of skin tissue and extensive cleaning of ax- 
illary and clavicular regions. A large skin graft was 
taken from the thigh to cover the left breast area. 
The pathological diagnosis revealed infiltrating duct 
carcinoma, grade III, with metastasis to regional 
lymph nodes. Tostoperatively, she was given roent- 
gen therapy to the left breast, axillary, and clavic- 
ular regions. She was sterilized by the roentgen the- 
rapy and supported with testosterone propionate. Six 


months after surgery she appeared to be in fair con- 
dition. She has maintained her weight and there is 
no evidence of metastasis but she has had a difficult 
time with the pain and the discomfort of roentgen 
therapy. Prognosisispoorinhercase. Theincreased 
vascularity and cellularity of the mammary gland, 
the intensified endocrine influence, the rapidity of 
grosvth, the difluseness of the grosvth, the glandular 
involvement, the grade of malignancy give us cause 
for pessimism in the prognosis of this case. 

ROENTGEN TIIERAPV 

We have employed postoperative irradia- 
tion and irradiation for recurrences or meta- 
static carcinoma as a routine. In some cases 
in which the disease was well within the limits 
of surgical dissection postoperative roentgen 
therapy was not given. Jn selective cases we 
have employed irradiation castration. This 
phase of therapy is probably most beneficiu 
in cases with metastatic involvement. Irrad- 
iation extends the margin of safety and pre- 
vents or inhibits recurrences frorn malignant 
cells which may have been spilled in the 
wound or were present in places inaccessible 
to surgery. The results obtained with roent- 
gen therapy will depend upon the pathologic^ 
histology, the radiosensitivity of the tmor, 
the extent of involvement, the boddy , 
the patient, clinical course of the 
other factors. In general, the technique 0 
vided dosage has been used especially when w 
disease has spread beyond the limits 0 
volved mammary gland itself. 
gin of safety is extended to the paw 
axillary, and clavicular regions. .1., 

Irradiation has been initiated within 

after operation. It has not mterfered ^ 
healing and has not delayed j.(ant 

Scirrhous carcinoma is highly jg^rno- 

as are most tumors that are 
plastic. The highly cellular 
may be quite sensitive to ^ respou'l 
carcinoma and duct carcinoma “O 
well. The rapidly growing anap asi 
respond best, but as they The 

early date they have the worst progno^y. 

large amount of fat in the ^tea outlying 

able barrier to irradiation. 

islands of tumor cells are O ^jjsue re- 

unharmed. Microscopic sectio 

moved at the time of surgery , ^ of the 

lymph nodes on the anterior surface 
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pectoral muscles are involved in many cases of 
scirrhous carcinoma at the time of operation. 
Such nodes are hard to reach mth irradiation 
alone. 

Irradiation castration In premenopausal 
women was employed in selected cases. Irrad- 
iation of ovaries has been used to eliminate 
the ovarian estrogenic function, prevent preg- 
nancy, and the physiological process accom- 
panying pregnancy. This has not been a rou- 
tine practice because it is felt that the benefits 
are temporary. Menses often reappear and 
the ovarian function re-establishes itself. The 
ordeal is most uncomfortable and it produces 
many complaints from patients and not a 
little emotional and nervous upset. Many 
patients have stated that they would prefer 
another operation rather than submit to fur- 
ther irradiation. Notwithstanding these ap- 
parent disadvantages we have continued with 
irradiation castration and have not employed 
surgical castration. In some instances the pa- 
tients have been supported with testosterone 
propionate. Massive dosage of 100 milligrams 
or more daily are required to inhibit estrogen 
function and give palliative relief. At the 
present time the cost of this drug in the re- 
quired dosage is prohibitive to most patients. 

riKAL RESULTS 

There were no operative deaths and no 
cases of shock. This fortunate circumstance 
was favorably influenced by the maintenance 
of good standards in determining the opera- 
hility of patients as outlined, by proper pre- 
operative preparation, by competently ad- 
ministered, suitable anesthesia, by hemostasis, 
the use of hot tapes during the operative pro- 
cedure, by the avoidance of shock and by the 
employment of atraumatic surgery as much as 
possible. No fluid was administered intra- 
venously during the surgical procedure. In 30 
patients operated upon within 3 years there 
^■’15 no metastatic involvement. Two, or 7 
per cent, of these died of recurrences of the 
disease.^ Thus 93 per cent of those operated 
^pon within the past 3 years are living and 
^cll. Of the 60 without metastatic involve- 
ment who have been operated upon more than 
ago, 49 are living and well. For those 
''ithout metastatic involvement and who were 


TABLE VI.— FINAL RESULTS IN 205 CASES OF 
CARCINOMA OF THE BREAST 



Without 

With 


metastasis 

metastasis 

Operative deaths 

Living and well but operated 

0 


on less than 3 years ago. . . . 
Total deaths from recurrence 
of those operated upon less 

38 

31 

than 3 years ago 

Living and well more than 3 

2 

7 

years 

Living and well more than 4 

14 

II 

years 

Living and well more than 5 

9 

9 

years 

Deaths from intercurrent dis- 

27 

19 

eases 

Total deaths from recurrence of 
the disease more than 3 years 

3 

4 

after surgery 

Percentage survival of those 
operat^ upon less than 3 

10 

31 

years ago 

Percentage survival of those 
operated upon more than 3 

93 3 

St. 6 

years ago ... 

Percentage survival of those 
operated upon more than 5 

83 3 

55-7 

years ago . . . 

80 J 

SI . 4 


operated upon more than 3 years ago the per- 
centage survival rate is 83.3. If operated upon 
more than $ years ago the percentage rate is 
80.1. 

With metastatic involvement the results 
arc less favorable. There were 38 patients 
with carcinoma of the breast with metastatic 
glandular involvement who were operated 
upon within the past 3 years. Seven, or 18.4 
per cent, of these have died of recurrences. 
There were 74 patients with metastatic gland- 
ular involvement who were operated upon 
more than 3 years ago. Thirty-nine of these 
are still living and well. Of those with meta- 
static involvement who w’cre operated upon 
more than 5 years ago 51.4 per cent are living 
and well. Table VI shows that the results are 
much better when patients are operated upon 
before glandular invasion has occurred. 

RECURRENCE AND METASTASIS 

Sooner or later after carcinoma of the breast 
has been treated the disease may again mani- 
fest itself. Treatment as we have mentioned 
will retard and delay recurrences and metas- 
tascs. In I case of carcinoma of the breast 
treated with radical mastectomy the metas- 
tasis became clinically evident 12 years later. 
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One wonders if this was a recurrence, a meta- 
stasis, or a new-growth independent of what 
has gone on before. When metastasis occurs 
it becomes the duty of the physician to use 
means at hand to combat the growth, prolong 
life, give comfort and encourage a cheerful 
outlook. 

Bone, visceral, and skin metastases may 
occur from any grade of breast cancer. The 
metastasis is a manifestation of the general- 
ized extension of the disease throughout the 
body. The extension may have taken place 
by lymphatic extension, by permeation, by 
lymphatic emboli, by embolic dissemination 
and by way of the blood stream. The most 
frequent osseous structures involved arc the 
vertebrae and pelvic bones and the most fre- 
quent visceral involvement are the lungs and 
abdominal oi^ans. Pain usually is the first 
clititcal warning of the presence of cancerous 
tissue in bones. The pain is caused by involve- 
ment of the periosteum or adjacent nerve 
trunks with metastasis or surrounding in- 
fiammatory reaction. Visceral metastasis to 
the pulmonary, pleural, and mediastinal 
structures will manifest itself with pleural 
effusion, cough and pain, dyspnea and orthop- 
nea. \Vhen abdominal organs arc involved 
there usually is an abdominal mass with 
ascites. In the skin we find carcinomatous 
dermatitis with skin nodules of various sizes, 
some of which may ulcerate. Roentgeno- 
grams are taken if complaints of pain and 
other evidence suggest the possibility of 
metastasis. Irradiation can be applied to 
structures involved by cancer which are inac- 
cessible to surgery. Palliative measure may 
include tapping of fluid in serous cavities, ir- 
radiation, hormonal therapy, excision of skin 
nodules, relief from pain, sedation and psycho- 
somatic therapy. 

SUUMARV 

Routine and frequent examination of the 
female breast is the key to discovery of much 
early mammary carcinoma. All breast tumors 
with the exception of the simple cyst which 
totally disappears on aspiration shotiid be re- 


moved surgically and a pathological diagaosis 
made. 

A lump in the breast was the most frequent 
indication of carcinoma in our series; 88.3 per 
cent had this complaint. Over 50 per ceut of 
the patients knowingly possessed a lump in 
the breast more than 6 months before sub- 
mitting to treatment. The fourth decade T:as 
the most vulnerable to carcinoma of the 
breast, both as to frequency and metastatic 
glandular involvement. In 54.6 per cent cf 
the cases the regional lymph glands were h- 
volved with metastases. Surgical biopsy and 
microscopic diagnostic examination were car- 
ried out preoperatively in all cases. Routine 
treatment consisted of radical mastectomy 
and postoperative irradiation. The surgical 
technique permitted maximum removal of 
tissue cn bloc. Removal was done through a 
transverse elliptical Incision which encjrdeQ 
maximum skin tissue and breast tissue awut 
the tumor. A second incision is made at nghl 
angle from the first upward to the shoulder. 
The pecloralis major and minor musdes me 
removed, and thorough cleaning of the axilia, 
clavicular regions and chest wall was done a 
part of the surgical procedure. 

Postoperative irradiation was carrico w 
a routine. In selected cases 
radiation and irradiation castration have 


The final results show that those 
upon prior to metastatic r- 

longer and the prognosis is much be • 
cases without metastasis there was a 93-3 F 
cent survival rate for those 
within 3 years and an 80.1 per cent 
rate for those operated upori more 5 ^ 
ago. Whereas in cases with rnet 

volvement the survival rate for those 

upon within 3 years was “^agotbe 

those operated upon more than 5 y 
percentage survival was 51-4 ^ / pjjce 

Metastases to bone ami viscera 
equally well. Once metastasis j^comes 
the outlook is usually poor . j-gepthe 
necessary to use palliative means to k f 
patient comfortable and ebeerfu . 



RECONSTRUCTION OF BONY DEFECTS OF THE FACE 
With Special Reference to Cancellous Iliac Bone 
DOUGLAS W. MACOMBER, M.D., F.A.C.S., Lieutenant Colonel, M.C., A.U.S., Denver, Colorado 


D efinitive phases of war surgery 
have indicated functional and cos- 
metic restoration of damaged and 
destroyed bone. A conspicuous por- 
tion of such surgery is concerned with facial 
and cranial structures. Vast numbers of 
cases, many with aberrations and complica- 
tions rare or unknown in civil practice, have 
afforded an unprecedented opportunity to ap- 
praise several methods of treatment. In one 
of the Army’s plastic and maxillofacial sur- 
gery centers during the past year we have per- 
formed approximately 200 operations requir- 
ing replacement of bone and restoration of 
contour in the face and jaws. Adequate data 
are now at hand for a fair comparison of sub- 
stances and tissues used and techniques ap- 
plied. The purpose of this paper is to review 
our experience with tantalum, acrylic, homog- 
enous and autogenous cartilage, and bone. 
Evidence indicates that cancellous iliac bone 
is the substance of choice in the repair of the 
majority of such defects, large and small. The 
chief exceptions are large soft or pulsating 
cranial defects, which are being so successfully 
covered by tantalum plates. However, num- 
erous depressed skull fractures and contour 
defects common about the frontal processes, 
orbital rims, malar and zygomatic regions are 
effectively corrected with relatively simple 
cancellous bone grafts. Results have been 
'uniformly good, even in areas badly crushed, 
septic until recently, or complicated by foreign 
bodies. 

TANTALUM 

Success of neurosurgeons in applying ac- 
curately prefabricated metal plates to cranial 
defects led a predecessor to attempt their use 
m camouflaging depressions incidental to ir- 
feduciblc malar fractures. Immediate cos- 
metic effects were fair in several cases, but 


septic reactions and displacements demanded 
their early or ultimate removal in all but 3 
cases. To our knowledge, about i out of 2 
patients was dismissed with the plate in 
place; in the other cases the operation was re- 
done with bone or cartilage. Not insignificant 
were patients’ complaints of sensations of cold 
upon exposure during cold weather. Thus, 
this method of dealing with facial contour de- 
fects was abandoned 

ACRYLIC 

Observations upon acrylic implants arc 
very limited. The eye department is pleased 
with results from v.-edges of the substance in 
damaged or depressed orbital floors to elevate 
the globe of the eye. There is a possibility of 
these bodies eroding into the antrum in case 
of tissue reaction where bone is missing and 
much fibrous tissue present. No such in- 
stances have occurred, however, and the pa- 
tients arc improved cosmetically and func- 
tionally. For the sake of discussion, however, 
the plastic surgery department contends that 
all of us would feel more confident in utiliza- 
tion of a viable substance, such as cancellous 
bone, in precarious locations. 

One ofliccr patient presented himself with 
the lower end of an acrydic implant protruding 
from his left nostril. It had been inserted 
overseas to correct a traumatic saddle nose. 
There was no evidence of sepsis, but the nasal 
mucosa apparently had undergone a pressure 
nccrosisandgiven way. Certainly thiswouldnot 
have occurred over viable autogenous tissue. 

It may be safe to predict that indication for 
this means of tissue support will l>c limited to 
very few cases. 

FASCIA LATA, FAT, AND DE-EPITlIKLIALlZi:i) 
SKIN 

For small depressions— where protection of 
undcrlyingstructurcs,rigidsupport,orslrcngtli 


Department of Pljjtic Surcery, O’Reilly General 
“n-Ul. Sprincfiel-l, 
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Fig. 1, left. Irreducible depressed malar fracture vith 
bone loss 

Fig. a. Correction of contour and restoration of orbital 
rim with cancellous bone. Graft was not wired in place; it 
was inserted into a pocket against freshened bone of recip- 
ient site. 

are unimportant— fascia lata serves admir- 
ably. One or two strips taken with the fascia 
stripper may be tucked into the depression 
through a tiny incision, distributed and mod- 
ified as requirements indicate. It is found 
that overcorrection is not necessary, since 
shrinkage or absorption is negligible. 

Apparently fat has been practically aban- 
doned as a free graft. It seems not to be readi- 
ly vascularized, has low resistance to infection, 
is prone to absorption and fibrosis. Thus dan- 
ger of unpleasant Immediate complications is 
great; central portions of large grafts arc sub- 
ject to liquefaction and necrosis; the degree of 
absorption is unpredictable. Certainly there 
has been no indication, to our knowledge, for 
the use of free fat in war surgery. 

However, fat as a small attached local ro- 
tation or sliding subcutaneous flap has served 
us well for correction of innumerable small 
depressions. Penetrating, perforating, and 
lacerating wounds of the face, with varying 
amounts of tissue lost, have resulted in every 
manner of superficial defect. Grooves, fur- 
rows, pits and depressions catch lights and 
shadows in such a way as to accentuate their 
importance, especially to sensitive patients. 
In depressions involving the beard area, the 
chief complaint is inturned hairs and inter- 
ference with shaving. 

Practically anyw’here on the face it b pos- 
sible to draw a pedicle of adjacent attached 
fat into a small depression without noticeably 
or objectionably altering contour of the area. 


It may be preferable to use figure-8 or other 
removable stitches to hold the pedicle in plaa 
until it is established, rather than to chance 
irritation or foreign body reaction to buried 
suture material. 

Previous literature has recommended and 
evinced a moderate amount of enthusiasm 
for skin minus its epithelium for filling shallow 
depressions or for strengthening' so-called weak 
integument. It is my impression that it can- 
not do anything that fascia lata or other tissue 
cannot do better and vsnth less danger of sepsis 
and absorption. One cannot be certain that 
all secreting and excreting elements of the 
skin have been removed. Tissues that have 
survived the inestimable crushing and con- 
cussion of a war injury may be less able tn 
cope with factors which complicate or retard 
healing than are tissues that have endured less 
violent trauma. We have had no occasion^ 
use this technique in any of the depressed 
areas and have dismissed It as impractical, « 
least in a series of this type. 


CARTILAGE 

Obviously cartilage is established as a tissue 
of choice in many defects, particularly na^ 
depressions and ear reconstructions. The 'JW 
debatable phase of the question seems to 
whether the cartilage shall be homogenous 
autogenous. Advocates of the former conte^ 
that it is preferable wherever cartilage is m 



Fib. 3, left. Large bony loss 




occupied by pedided flap gr^t- ^ i)-gofflsd« 

Hg. 4. Lower orbital mn, malar ^ 

nreh have been replaced by one large blocc 
smaller fragments of cancellous bone. 
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cated, chiefly because it saves the patient an 
uncomfoitable incision over the costochondral 
region and because it is less apt to twist or 
curl. Other considerations being at least 
equal, we have preferred preserved cartilage 
because of its saving us the additional surgery 
to procure autogenous substance. It rnay be 
stated conservatively that utilization of the 
preserved tissue saved us at least 70 opera- 
tions during 1945. Considering the fact that 
3500 operations were carried out in the plastic 
surgery department of a single hospital during 
this period, w’e grant that such a time saving 
consideration enables us to perform an in- 
creased total number of operations. We have 
buried many plates of preserved cartilage be- 
neath the skin about burned and partially de- 
stroyed ears and placed split skin grafts be- 
hind them a few weeks later with practically 
no disappointments. Even in instances in 
which scar epithelium looked as though it 
might break down if undercut, the skin has 
sur^’ived and improved as it has contrib- 
uted to the reconstruction of an ear. These 


ears appear to be substantial and so far as we 
know the cartilage is showing no tendency to 
be absorbed. 1 recall 2 instances of cellulitis 
which subsided without loss of the cartilage 
and 2 instances of gross infection, mentioned 
later, in which it was expelled or removed. It 
will be interesting to note whether any of 
these patients suffer absorption or expulsion 
of the graft in the future. After all, preserved 
cartilage is nothing more than a benign foreign 
body. A previous generation of surgeons fav- 
ored ivory— and some of it did its work quite 
well for years. In 1943 in the European theater 
I removed an ivory implant, from one of the 
plder Air Corps officers, that had been placed 
m his traumatic saddle nose following an air- 
plane crash in World War L It had become 
unplaced and had festered periodically during 
the past 3 years. Dorsal and columellar ele- 
ments were ingeniously dovetailed together 
hke an intricate Chinese puzzle. There was 
no evidence that time had in any \s’ay im- 
paired the material. After a few weeks this 


nose was successfully built up with a cancel- 
•ous iliac bone graft. 

Since the tjpe of work done in this militarj' 
hospital is rarely followed by a death, wc have 



Fig. 5, t^t. Depressed fracture of frorttal bone. 

Fig. 6. Result from insertion of one large and several 
smaller pieces of cancellous bone. Note incision above 
hairliae. 

had no opportunity to collect any cartilage 
from the department of clinical pathology. 
Thus we came to depend upon other institu- 
tions to procure for us the material from suit- 
able donors under aseptic precautions. We 
cultured the material, transferred it to new 
merthiolatc-salinc solution and refrigerated it. 
Repeated cultures were made on any speci- 
mens kept over 2 weeks; they were discarded 
if other than “no growth." Despite these pre- 
cautions we had 4 cases of infection from one 
batch of cartilage in the only 4 patients in 
whom it was used. Drainage from each of 2 
ear grafts and 2 nose grafts gave a culture of 
hemolytic Staphylococcus albus. The ear 
grafts were lost but the nose grafts retained, 
with some absorption in one and no tangible 
change in the other. We have not used any 
preser\’cd cartilage since this experience, and 
probably will not unless a more dependable 
source becomes available to us. For small car 
cartilage grafts, wc take some from the oppo- 
site concha in unilateral cases. In instances 
requiring larger grafts wc are making the 
costochondral incision. For supporting sub- 
stance elsewhere than the car, we prefer can- 
cellous bone in most cases. Thus the number 
of rib cartilage incisions is not a burden to us 
or to the patients at this time. 

CANCELLOUS HONE 

Various comments in the above sections 
indicate the chief message conveyed in this 
paper— our unqualified satisfaction with can- 
cellous iliac bone. During 1945, 117 iliac bone 
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Fig 7. X-ray appearance of large malar compound re- 
placement after 6 weeks. 



Kg. 8. X-ray appearance of mandible graft, clinioUy 
firm at 7 weeks. 


grafts have been used in facial and jaw de- 
fects operated upon by the plastic and maxil- 
lofacial department in this one Army specialty 
center. They have been used in defects whitA 
have undergone every possible complication 
which would make them poor risk areas. 
Many were the result of severe lacerations or 
crushing injuries; others communicated with 
septic sinuses and oral cavities; some boused 
foreign bodies and sequestra; in several pre- 
vious attempts had been made at repair with 
nonvital substances such as vitalllum, acrylic, 
or preserved cartilage; a few were defects 
which had been abscessed or involved in an 
area of osteomyelitis or cellulitis. Former 
arbitrary waiting periods of, say, 5 months 
between septic or potentially septic conditions 



Fig. 9. Low power photomicrograph of hoarded cancel- 
lous bone after 8 weeks. No cortex had been included upon 
the original specimen. 


and performance of bone grafts have been ig- 
nored. We have merely waited, as a rule, 
from 3 to 5 weeks after cessation of draina^ 
or subsidence of other signs of sepsis. Pern- 
cillin, 25,000 to 50,000 units every 3 hours, 
has been given routinely for several days post- 
operatively in all cases except those considetw 
in no way potentially septic. It is granted 
that this fortification against possible septic 
complications has encouraged our boldness in 
proceeding early. , 

There have been no regrets and no 
been lost. In i instance a small piece of tnm 
cortical bone, which had been left on the gra , 
separated and had to be remo\’ed as 
trum. Several patients had local swelling an 
serosanguineous fluid was aspirated one 0 



periphery. 
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more times from about the bone. Two pa- 
tients have had cellulitis in overlying skin; 
with continued penicillin systemically and wet 
packs locally, it has soon subsided. In no case 
has the bone graft appeared to be threatened. 
Union and consolidation occur early and clin- 
ical firmness usually is present during and 
after the third week. 

Certain technical considerations which con- 
serve time at the operating table and contrib- 
ute to uncomplicated healing are worthy of 
notation: General anesthesia is desirable, if 
not mandatory, pentothal being used in opera- 
tions which can be done in approximately an 
hour and intratracheal gas-oxygen-ether for 
the longer ones. However, consumption of the 
anesthetic agent is minimized and gratifying 
hemostasis attained by injecting both donor 
and recipient sites udth r per cent novocain 
containing 7 to 10 minims of i :iooo adrenalin 
per ounce. An incision about 4 inches long 
parallel to, and just below, the right iliac crest 
Li made to the bone. A wide sharp chisel 
quickly unroofs the ilium'and turns its outer 
table down like a trap door. The desired 
amount of bone is removed consisting, if a 
large amount is taken, of one large block and 
a fewsmall ones. If the graft is to be large and 
require rigidity or strength, as for a Jaw, 
it is well to leave all or part of a thin layer of 
cortex on one side, Other^visc it may break 
during its shaping and fixation or early in the 
convalescence before new bone formation 
solidifies its structure. An assistant proceeds 
with closure of the donor area in layers, leav- 
ing a Penrose drain for 24 hours. Soft volum- 
mous pressure dressings held in place with 
wide circumferential stockinette bandages per- 
mit a tolerably comfortable postoperative per- 
iod. Patients state that the “hip was uncom- 
fortable for 7 or 8 days”; most become ambu- 
latory voluntarily at the end of that time. At 
the recipient site it is commonly possible to 
excise or reopen an old scar line; otherwise an 
mcision is made favorably situated in the di- 
rection of Danger’s lines. A pocket is made 
for the graft, and the bone is freshened at one 
or more places for contact. Tantalum wire is 
y^d for fixation of some of the larger grafts, 
chiefly those of tlic mandible and the larger 
ones in the malar region. In the majority of 


other depressions— as orbital rim, forehead, or 
nose— the recipient pocket contains the bone 
firmly and no special fixation is indicated. 
After the main block is in place, dead space 
and contour irregularities are occupied by 
chips of the residual cancellous material. It is 
readily broken or cut with stout knife or scis- 
sors, then laid or pressed into place until con- 
tour and bulk are correct. Simple closure 
without drainage and soft pressure dressings 
maintain the bone safely “home.” Usually 
firmness is noticed at the first change of dress- 
ings from 3 to 5 days later. At that time, pen- 
icillin Is withdrasvn if there is no evidence of a 
septic reaction. 

There can be no doubt that cancellous bone 
is rapidly vascularized, probably as rapidly as 
a free skin graft. Otherwise it would not 
“take” so dependably in areas badi}' trauma- 
tized and formerly or potentially septic. It is 
actively osteogenic and rapid new bone forma- 
tion is grossly indicated by the early firm at- 
tachment and substantial feel. 

A left-over block of the material was 
hoarded in a patient’s subcutaneous abdom- 
inal fat. It was removed for study at the end 
of 7 weeks. Our pathologist (Afajor G. D. 
Ayer, Jr.) described tlic gross specimen and 
his comment, in part, upon the microscopic 
picture is as follows: “Nine sections comprise 
gross serial cross sections taken in the long 
axis of the specimen. In most locations there 
is incomplete formation of cortex bcncaUi the 
moderately dense connective tissue invest- 
ment.” 

On a previous occasion, in the case of the 
Air Corps officer whose Ivor}* graft for saddle 
nose was replaced by a cancellous iliac bone 
graft, a spindle-shaped piece of tlie material 
was likewise hoarded. Several months later 
an .x-raj’ flat plate of the abdominal w.all 
showed the specimen with a dense cortex and 
less dense medullar)’ core. 

SUMMARY 

The problem of restoring facial bones func- 
tionally and of correcting contour defects cos- 
metically has been surveyed in a general way. 
No attempt has l>ccn made to dcscrilx.* any 
one method in exhaustive detail. However, 
the use of various matcri.ils, l>oth inorganic 
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and organic, homogenous and autogenous, has 
been discussed entirely from personal observa- 
tion and experience in an unusually large 
series of cases. Results from foreign sub- 
stances have been consistently bad; ■utiliza- 
tion of homogenous human substence brings 
in added possibilities of contamination, in- 
compatibility and tissue reaction; autogenous 
tissue, other than bone, in some cases has been 
inadequate, undependable, or unpredictable. 
Cancellous bone has served well, often in areas 
that had been badly traumatized or septic, 
with success and gratifying end-results. 

Several exemplary cases are mentioned, 
some "with “before and after" pictures illus- 
trating corrections which show no tendency to 
become distorted, absorbed, or otherwise mod- 
ified by time. Since the graft is composed of 
living and established tissue, there is little or 
no danger of ultimate disappointment. 

Gross observation and microscopic study 
has been made upon hoarded specimens to 
demonstrate that these grafts become rapidly 
vascularized, are osteogenic, and develop their 
own cortex. Their survival does not depend 
upon bony contact. 


CONCLUSIONS 

1. For correction of contour defects and 
bony losses in facial structures, several sub- 
stances are available. It is my opinion that 
all oi the foreign substances should he aban- 
doned. 

2. Homogenous preserved cartilage has its 
useful place, particularly in replacing lost ear 
cartilage and in other relatively minor defects 
■where strength or support is not a significant 
requirement. It should be taken from a proved 
“clean" donor under aseptic conditions, pr^ 
served in antiseptic solution changed occasion- 
ally, refrigerated, and cultured every 2 or 3 
weeks. 

3. Fat is practically useless except as a local 
attached subcutaneous pedicle for small de- 
pressions. 

4. Fascia lata is sometimes preferable fw 
shallow depressions and probably serves ^re 
safely and dependably than de-epitbelialhed 

5. Iliac cancellous bone is a singularly d^ 
pendable, utilitarian, safe, and satisfacto^ 
tissue for correction of the types of defects 
that have been discussed. 
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gauze to prevent aspiration of material into 
the lower air passages. In cases of tWs kind 
because of the usually marked extent of dis- 
ease it is our belief that a radical neck dissec- 
tion should accompany the resection of the 
mandible whenever the general condition of 
the patient will allow, and this will apply to 
most patients under 6o years of age. 

On these occasions the dissection is begun 
just above the clavicle -with division of the 
sternomastoid muscle and the interiial jugular 
vein. When the level of the external carotid 
artery is reached, this vessel is ligated in con- 
tinuity distal to its superior thyroid and 
laryngeal branch. Pads are placed in the 
lower part of the wound, and attention is mo- 
mentarily diverted to the oral cavity. Here 
the mucosa of the floor of the mouth is incised 
as far as the subjacent lesion requires, either 
the scalpel or the endotherm knife being used. 
On introducing a finger into this incision one 
finds a ready plane of cleavage between the 
mylohyoid muscle and the muscles of the 
tongue. The Ungual nerve is appreciated as a 
band and some care must be exercised to pre- 
vent its avulsion. A similar incision is made 
through the mucosa of the gingivobuccal 
gutter, and by blunt finger dissection this is 
easily deepened into the subcutaneous fat of 
the cheek, as far as is indicated, usually to the 
inferior border of the mandible. Very little 
bleeding results if the facial veins are not 
torn. These two incisions are lightly packed 
with moist gauze. The upper cervical skin 
flap is next developed superficial to the 
platysma muscle whereupon communication 
is established with the lateral mouth plane. 
All skin attached to the mass is widely sacri- 
ficed. At the spot chosen for sectioning the 
mandible, a Gigli saw is passed around it and 
the bone is severed. The contents of both 
submental spaces arc dissected to the lateral 
border of the ipsolatcral anterior digastric 
muscle belly; the portion of mandible to be 
removed is retracted upward and laterally, 
and the mylohyoid muscle is cut free of the 
hyoid bone. Thus the node mass is left en- 
tirely undisturbed, bounded superiorly by the 
mandible, externally by the platysma muscle, 
and deeply by the mylohyoid muscle. From 
this point one may proceed to free the man- 


dible from its muscular and ligamentous at- 
tachments and to complete the upperposterior 
portion of the neck dissection in the usual 
manner. The mucosal edges of the oral cavity 
wound are apposed by means of a Connell 
t3q)e of stitch reinforced with a row of inter- 
rupted sutures. After mucosal closure has 
been completed the entire neck wound is 
lavaged with liberal amounts of phy'siologic 
saline. Several small Penrose drains are ap- 
propriately placed and the wound is closed, 
Whenever considerations relative to the 


patient’s physiologic reserve indicate that so 
extensive a procedure may not be tolerated, 
attention is paid to the known disease first. 
The external carotid artery is ligated, the 
intraoral incisions are devcl^ed, the upper 
skin flap is formed, and coincident removal of 
the jaw and submaxillary contents is cod- 
tinued. Before the specirnen is detached 
laterally, however, an appraisal of the situa- 
tion may again be made with coroplelJon oj 
the neck dissection from above downward it 
circumstances latterly seem to warrant if. 
Though one is naturally desirous of doing 
wide en.bhc, dissection of all suspected tissueSt 
the initial accomplishment of a 
dissection and mandible resection followed 
a later date by completion of the neck (hsse - 
tiori is entirely feasible and is certain y 
occasionally legitimate compromise in p 

risk patients. Whenever extensive disc 

also present in the primary tumor site, 
widely excised (lip, buccal mucosa or .. 
in continuity with the jaw and node, 
sometimes be impossible to 
immediate restoration of the part, e , 
defects are left for subsequent rep 
anticipation of them should in no w y 
cnce the primary consideration, nam J 


removal of the 


In sectioning the i 
and cosmetic results are directly 1”,'^''“ jgd. 
to the amount of chin 
tVhen the anterior portion fixation 

must be sacrificed because of t ,, jg. 

metastases are present whic -j-ateonly 

attached to the mandible on orie 
moderately fixed over a small area 
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other, it has been our practice to resect the 
mandible with the nodes on the side of the 
marked adherence only. On the opposite side 
several millimeters thickness of the inferior 
border of the mandible only is removed, the 
object being to spare the anterior mandible 
whenever this can be accomplished without 
undue risk. Detachment of the anterior 
tongue supports (genioglossus muscles) per- 
mits that structure to be drawn posteriorly 
and downward filling the hypopharynx inter- 
fering with the airway, sometimes for a pro- 
longed period. Speech and proper deglutition 
are permanently impaired. Drooling is very 
apt to occur. In accomplishing lateral man- 
dibular resections it is therefore important to 
preserve as much of the anterior jaw as pos- 
sible. It has been our practice to remove less 
mandible in the absence of roentgenographic 
evidence of involvement than when such in- 
volvement was demonstrated to be present. 
Usually the bone is cut 0.5 to 1.0 centimeter 
anterior to the attachment of the mass when 
roentgenologic signs of bone destruction are 
absent. Sifice the involvement is usually 
along the inferior border of the mandible we 
have ptacliced cutting the mandible obliquely 
so as to preserve a 1.5 by 2,5 centimeters 
longer superior than inferior border. If the 
bone is invaded, however, one has little 
juiowledge of how far extension in the medul- 
lary canal may continue, and if the bone in- 
volvement is extensive, it seems likely that 
the safest point for anterior division of the 
jaw would be through the symphysis. After 
the mandible is freed of its muscular attach- 
ments, it is then customary to disarticulate it. 
in order to avoid troublesome pericapsular 
bleeding about the joint the condyloid process 
may be severed with a rib cutter, however, 
in the absence of advanced bone invasion this 
should result in no harm. On the contrary a 
arge fragment of ascending ramus left behind 
''■ill not only increase the chances of recur- 
rence but will invariably be drawn upward 
and inward by uncompensated temporal and 
pterygoid muscle pull and will produce severe 
discomfort on mastication. 

Uatgut of suitable size is used throughout 
^^dpt for skin closure w’hich is accomplished 
th silk or cotton. Buried nonabsorbable 


suture material, though it does no harm has 
produced late granulomas which are extremely 
worrisome to the patient who is usually alert 
for signs of recurrence. 

The actual cautery has not been used in any 
of the procedures since the need for sealing 
lymphatics is highly theoretical. Should the 
lymphatics at the point of transection be 
permeated by disease, it is highly unlikely 
that the cautery would be any more effective 
than the scalpel in preventing recurrence. The 
cautery presents the disadvantages of so 
altering the tissues as to interfere with ac- 
curate palpation which we consider to be 
essential to accurate removal, and also inter- 
feres with primary healing. Careful local 
hemostasis aided by preliminary arterial liga- 
tion for the rigid maintenance of exposure and 
careful palpation with wide excision are es- 
sential, we believe, if one is to safeguard 
against transsecting cancerous tissue. 

Where trismus is present prcoperatively, 
tracheotomy is done preliminarily and the 
anesthetic is administered by this route. 
Excepting such instances, however, the trache- 
otomy is not done until the resection has been 
completed and It is then accomplished rou- 
tinely. The patient is informed before the 
operation that he will be unable to speak for 
several days following it and that the tracheal 
opening will be permitted to close spontane- 
ously when all swelling in his throat has sub- 
sided. Tracheotomy tubes require consider- 
able nursing care in keeping them clean and 
free of mucus. Increasing the humidity of the 
room by means of a steam kettle will diminish 
tracheobronchial secretion and crusting of 
mucus. At least one transfusion, and usually 
several are administered during the operation. 
These are given to replace blood lost and as' 
prophylaxis against shock. Accordingly trans- 
fusion is begun shortly before or at about the 
time the skin incision is made. Hot saline 
mouth irrigations are started on the day after 
operation to cleanse the intraoral suture line 
and arc repeated at hourly intervals during 
the day until the mouth is well healed. If the 
patient evidences no nausea, a small caliber 
I^>dne lube is passed into the stomach on the 
first postoperative day, and tube feedings arc 
begun in small amounts of 100 to 150 cubic 
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centimeters five or six times daily, increasing 
the amount each day to meet bodily require- 
ments. At the first complaint of nausea the 
gastric contents are aspirated, the tube is re- 
moved, and the feedings are temporarily dis- 
continued. A patient with a tracheotomy 
tube is unable to clear his airway with the 
explosiveness that the functioning glottis per- 
mits and therefore all possibility of aspirating 
food must be strictly avoided. The patient is 
urged to get out of bed by the third or fourth 
postoperative day. Prior to that time he 
generally feels too ill to do so. 

Case I. No. 4109. Patient a white male, aged 61 
years, was admitted May 15, 194J. An unidentified 
tumor was removed from the mucosa of the tight 
cheek with cautery 8 months before admission. He 
had had a lesion of the left lower lip treated simi- 
larly 7 years previously. For 3 months prior to hos- 
pital entry he had noted progressive enlargement of 
a mass in the right submaxUlary space recently pro- 
ductive of constant pain in the jaw. 

Examination revealed an old scar on the left ver- 
million border of the lower lip and another on the 
right buccal mucosa just posterior to the commissure 
of the mouth. The entire tigiit submaxillary space 
was fiffed with a large mass approximatefy sphericaf 
and solidly fixed to the mandible. The overlying 
skin was thin, tense, and discolored indicating im- 
pending breakdown. There were no other palpably 
enlarged lymph nodes. An aspiration biopsy speci- 
men was reported epidermoid carcinoma. Roent- 
genograms of the mandible showed no evidence of 
bone invasion and those of the chest gave no evi- 
dence of metastatic carcinoma. 

Accordingly on May eg, 1942, an en bloc resection 
of the right mandible and contents of the right neck 
(excepting the posterior triangle), was done and the 
postoperative course was uneventful. The labora- 
tory examination of the specimen revealed involve- 
ment of the large submaxillary node only with ex- 
tension Out into the surrounding soft tissues. There 
was bone invasion in one area and wide periosteal 
involvement. 

A series of subsequent events then occurred in the 
following order: 

August s, 1942, a recurrence was noted in the soft 
tissue at the posterior extremity of the upper inci- 
sion. This was widely excised. 

October 16, 1942, two nodules were noted mid?ray 
down the cervical border of the trapezius muscle. 
These were excised along with all the skin of the 
neck and the contents of the posterior triangle and 
the defect was covered with a large dermatome split 
thickness graft. 

August 23, 1946, no further evidence of disease has 
been noted to date. 

Case 2. No. 4302. A white male, aged 69 years, 
was admitted July 9, 1942. Patient stated that a 


rapidly progressing lesion had been present on the 
lower lip for only i year. 

On examination the entire lower lip including both 
commissures of the mouth, was involved by a fun- 
gating mass firmly attached to the mandible. Con- 
glomerate nodes were present in both of the sub- 
mental and the submaxillary spaces and nere also 
adherent to the mandible. Biopsy revealed an epi- 
dermoid carcinoma, grade i. Roentgenograms re- 
vealed no evidence of actual mandibular destruction 
or pulmonary metastases. 

On July 14, 1942, an en bloc resection of the lower 
lip, the anterior portion of the right horizontal ramus 
of the mandible, and all of the left horizontal ramus 
of the mandible was combined with a left total necl 
dissection. On pathological ezumnition a tamw 
was found growing diffusely in the submaxiUary 
space but none of the jugular nodes was invoked. 
The postoperative course was uncomplicated 

On August 14, 1942, a left supraomohyoid 
dissection was done. Capsular invasion of the in- 
volved lymph nodes was noted microscopically niih 
wide periosteal involvement. There was no demon- 
strable invasion of the jaw. Convalescence occurred 
without incident. 

During follow-up a recurrence was noted adjacent 
to the anterior end of the left mandible. This «s 
excised January 29, i943- . . . . 

Plastic repair of the face defect had been be^n 
August s> 1942. and was final/y completed 
3, 1944; a skin tube swung from the chest wa l« 
used with a satisfactory cosmetic and funetioiw 
result. The patient remained free of any 
of disease, but expired rather suddenly at home 0 
pneumonia on April 30, 1945- , - 

Case 3. No. 5472. w^iite male, aged 7 ® ! 

wasadmittedjuly 29, 1943- 
had a “cancer” removed from lower lip. ^ ma 
been noted below the left jaw 2 months m 
mission. A small defect was present on me 
miUion border of the left side of the lower bP 
evidence of residual disease. An 
filled the left submaxUlary region and was oen J 
adherent to the mandible. There 
palpably enlarged nodes. A biopsy ® j an 

epidermoid cancer. border of 

area of bone destruction along the The lungs 
the left horizontal ramus of the mandible. 
appeared to contain no metastas«. «,riibined 

A resection of the left rasodible « 
with a supraomohyoid neck dissection pj 

1943. A tracheotomy was not f./tbepitietit 

resection. However, about 3 hours 1 ^as 

developed marked stridor and a tr 
done on the ward. The postoperative course 
after was uncomplicated. sneclmen, <bs- 

On examination of the submai' 

ease was found only in the large u invasion was 
illary node. The dinically noted . j^joent was 
confirmed and extensive P«iosteal inwiv 
present. The patient was found m 

ip44, at which time a metastatic node w 
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the right (opposite) submaxillary space. It measured 
2.5 centimeters in diameter when first seen and was 
moderately adherent to the inferior border of the 
right mandible. A supraomohyoid neck dissection 
was done and at the point of attachment of the node 
to the mandible several millimeters’ thickness of 
bone was also removed. 

The postoperative course was uneventful and the 
patient remains well 2 years and 6 months later. 

Case 4. No. 5725. A white female, aged 83 years, 
was admitted to the hospital October 13, 1943. She 
had developed a lesion at the left corner of the mouth 
18 months prior to admission, and had been treated 
with radium. At the time of treatment to the pri- 
mary lesion a small lump was already noted in the 
left submaxillary space. A few x-ray treatments 
had been given without apparent effect. On ad- 
mission a scar without evidence of persistent disease 
was present adjacent to the left commissure of the 
mouth on the upper lip. The left submaxillary space 
and upper neck were filled by a large, deeply cratered 
mass fixed to the mandible and deeper neck struc- 
tures and measuring 8 centimeters in diameter. The 
common and internal carotid arteries were palpably 
free of the mass. There was marked trismus and 
pain in the Jaw. Biopsy of the crater was reported 
epidermoid cancer, grade i. A roentgenogram of the 
chest revealed no metastatic foci in the lungs. Films 
of the mandible showed erosion of the inferior border 
of the left horizontal ramus by the tumor. Initial 
impression was that symptomatic treatment alone 
was indicated; however, the patient pled so fervently 
for removal of the tumor that it was finally decided 
to attempt this. 

On October 25, 1943, a resection of the left man- 
dible and node dissection was done. It had been In- 
tended to confine the dissection to the upper neck; 
however, small but grossly Involved nodes were 
noted along the course of the internal Jugular vein, 
the patient had been doing very well up to this 
pomt and^ it was decided to complete the neck dis- 
section with removal of the sternomastoid muscle 
and internal jugular vein. During this part of the 
procedure the endotracheal tube slipped above the 
glottis, and either as a result of cord spasm or laryn- 
geal edema the airway was shut off completely and 
Marked cyanosis was noted. A tracheotomy was 
awtuy done but a sharp though transient drop in 
.od pressure occurred. The patient never fully re- 
gamed consciousness and expired about 20 hours 
ter operation. An autopsy (exclusive of a brain 
failed to reveal any decisive cause of 
, y/j' Examination of the operative specimen re- 
metastatic involvement of the preauricular, 
Dmaxillary, and upper jugular lymph nodes. 

W9C S- No. 6689. A white male, aged 36 years, 
L . to the hospital August 23, 1944. He 

of 1 ^ pea-sized lesion of the vermillion border 
ty lower lip 2 years prior to admission. This 
later ^ treated with roentgen therapy i year 
the r* V disappeared. A mass was noted in 

ight submaxillary region 8 months before ad- 


mission with subsequent marked increase in size. 
On examination a small scar was noted to the right 
of the midiine of the lower lip without evidence of 
persistent disease. The right submaxillary space wms 
filled by a mass measuring 6 centimeters in its 
greatest diameter, solidly &ted to the horizontal 
ramus of the mandible. The overlying skin was thin, 
discolored and adherent. No other nodes were palp- 
able. Routine laboratory studies were unremark- 
able and an x-ray film of the chest failed to reveal 
any evidence of pulmonary metastases. Roentgeno- 
grams of the mandible revealed no architectural 
changes. An aspiration biopsy of the mass was re- 
ported “epidermoid carcinoma.” On September i, 
1944, a right radical neck dissection with resection 
of the ri^ht mandible and tracheotomy was per- 
formed without untoward event. The pathologist 
reported epidermoid carcinoma, grade 2, metastatic 
only to the single large submaxillary node though 77 
negative nodes were found in the specimen. There 
was extensive periosteal involvement. The patient’s 
postoperative course was entirely satisfactory, and 
he was discharged from the hospital September 17, 
1944, his sixteenth postoperative day. He was last 
seen in follow-up on October ii, 1946, and pre- 
sented no evidence of recurrent or metastatic disease. 

Case6. No. 7082. AVhite male, aged 71 years, was 
admitted to the hospital December 13, 1944. Ap- 
proximately 7 months prior to entry he had noted a 
blister of the lower lip which had progressed rapidly. 
He received roentgen therapy without apparent 
effect. Four months before admission a mass had 
appeared in the left submaxillary area. This had 
Increased in size eventually ulcerating through the 
skin. On admission the entire lower lip, excepting 
the base, was involved by an ulcerating mass meas- 
uring 7 centimeters in transverse diameter extending 
into the left buccal commissure. A left submaxillary 
Tn a«!<^ measuring 4 centimeters in diameter was pres- 
ent. This was firmly attached to the mandible and 
had ulcerated through the overlying skin. No other 
adenopathy was present. Biopsy specimen revealed 
epidermoid carcinoma grade 2. X-ray examination 
revealed no evidence of mandibular destruction or 
pulmonary metastasis. An excision of the lower lip 
was carried out on December 19, 1944. On January 
15, 1945 ^ mandibular resection and a supra- 
hyoid neck dissection were done. Though the pro- 
cedure presented no unusual difficulty, the patient’s 
blood pressure dropped alarmingly on several oc- 
casions requiring rapid administration of blood. As 
a result of this, pulmonary edema supervened and a 
large amount of pink froth was suctioned off from 
the traAea. Rapid digitalization was accomplished 
and was followed by an uneventful course. 

On February 25, 1945 a node was noticed in each 
subdigastric area, and on aspiration biopsy these 
were found to contain epidermoid carcinoma. On 
March i, i945. a radical neck dissection was com- 
pleted on the left. Two weeks later, March 16, 1945, 
a right radical neck dissection was done. JIarked 
congestion and edema of the head structures lasting 
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more than a week followed removal of the second in- 
ternal Jugular vein but produced no other untoward 
effects. 

A total of to nodes were found to contain disease 
in the several dissections. None of these was from 
the lower neck. There was extensive involvement of 
the periosteum but no invasion of the cortex of the 
left horiionlal ramus of the mandible. The patient 
is now in the process of having a lower lip construct- 
ed, and 19 months following the last dissection re 
mains free from evidence of disease. 

Case 7. No. 6971. .-V white tiAle, aged 72 years, 
was admitted November 13, 1944. A lesion of the 
lower lip had been present no mote than 1 year (his- 
tory felt to be very unreliable). No previous treat- 
ment. Examination revealed a bulky foul lesion in- 
volving the entire lower lip fixed to the mandible 
and extending well into the substance of the left 
check. Bilateral extensive submaxillary adenopathy 
also fi.Ted to the mandible and ulcerated through the 
skin on the right was present. Pathological diag- 
nosis, epidermoid carcinoma, grade i. Some erosion 
of the inferior border of the right horizontal ramus of 
the mandible was noted on x-ray examination. There 
was no roentgenologic evidence of pulmonary metas- 
tasis, The patient was given a preliminary course 
of anti-inflammatory x-ray therapy and on Decem- 
ber ao, 1944, an en bloc removal of the lower Up, 
a portion of the left cheek and both horizontal man- 
dibular rami was combined with a bilateral supra- 
hyoid neck dissection. The laboratory reported in- 
volvement of 9 0! 40 nodes found on the right and 4 
or 5 found on the left. Node capsular invasion was 
present generally. A skin tube was begun on the 
chest wall for eventual repair of the defect, and the 
patient was discharged from the hospital January 24, 
I94S. ffe was readmitted March 14, 1945, with 
nodes in both Jugulodigastric areas. 

On March 29, 1945 a total neck dissection was 
completed on the right with removal of the internal 
jugular vein. Minimal lobular pneumonitis compli- 
cated the postoperative course but responded well to 
penicillin therapy. Seven of 37 nodes found were in- 
volved by metastatic disease. On April 18, 1945, a 
total left neck dissection was completed without un- 
toward incident. The left internal jugular vein was 
also removed. Two of thirty-three nodes were in- 
volved making the astounding total of twenty-two 
involved nodes out of a total of 75 found in both sides 
of the neck. 

Apart from marked edema of the conjunctiva, 
face, tongue and larynx incident to removal of the 
second jugular, all went well and the patient was 
discharged from the hospital improving on May 7, 
IQ4S, without any further evidence of disease. On 
^^&y 13, 1945, the patient died suddenly of causes 
unknown. 

Case 8. No. 7245. A white male, aged 61 years, 
was admitted to the hospital February 19, 1945. A 
progressively enlarging ulceration of the left buccal 
mucosa had been noted for $ years. No treatment 
had ever been applied. Six months previous to ad- 


mission a mass bad appeared below the left ci: 
dible. At the time of admission a large eiophjt-t 
lesion of the left buccal mucosa measuring 6 enti- 
meters in diameter was found. It extended Iron li* 
oral commissure to the angle of the mandible ud 
from the upper to the lower gingiva. It had pere- 
trated the full thickness of the cheek ulctntnj 
through the skin in one area. The left submaiiSit): 
space was occupied by a bulky mass 10 ceatiaietcn 
in greatest diaradter and fi-xed to the mandible. U 
ccration through the thinned out skin overljing th: 
node mass appeared imminent. There was no cllitt 
palpable lymphadenopa thy in either sideof thececl. 
Biopsy was reported epidermoid carcinoma, gndt i 
Roentgenograms revealed erosion of the pa'ters: 
alveolar aspect of the mandible. There was no eii- 
deuce of pulmonary metastases. 

On February 23, 1945 section of the left cheek and 
left mandible was combined with a left radical neck 
dissection. Pathological ^xamination of the spec- 
imen revealed a well differentiated epidermoid cu- 
cinoma with well marked locally invasi^'c properto 
which had metastasized rather widely to fotir ctr- 
x'ical nodes, txvo of these being m the jugular c.^ 
There was no invasion of the mandible noted Ik 
postoperative course was entirely uncventiul. 

Clinicfollow-up was unremarkable untUhouBKf 

11, I94S, at which lime a swelling was notedut-* 
left temporoaygomatic region and s 
mass appeared just ’beneath the aastwi- 
tion biopsy specimens from both areas 
dermoid cateinoma. This vccutcence was co 
to be beyond the scope of surgical * 

course of roentgen therapy was instituted. I) 

No. 7J!8. Awtil«m»le 
was admitted to the hospital 

In 1938 a diagnosis of “cancer 0. . 
was made and the patient was gi 
rotMgen therapy, with ,pp,utd 

the tonsillar mass. In a. 
superficial to the angle of the ff. 

was treated with x-ray in J940, 
gtesiion Later increase Jo1lo»edby»» 

senes of roentgen treatments in 1943. 

perceptible diminution in sue. ‘AAble 

friot to admission the mass 

again begun to enlarge. j,” in He of 

3 primary tumor remained any jjj 

cavity or pharynx. Overlying ,n,|^ 0 iijS 4 cea»' 

mandible Tnd fixed to it wa* a roundd 

meters in diameter. The adja" ■ irraJ* 

to the mass and showed mod 

iation changes as -f the skin. There 

achromia, and loss of dastici y As 

was no other palpable ader^^P ^ 

piration biopsy of the showed 

carcinoma.” Rocntgeaogra * no 

mandible beneath the tumor. 

of pulmonary mandible 

. On Mnrch j, WS. ‘ 
m conjunction with a Jci 
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Fig. I. Case i. Metastases from healed lesion of the 
ciglit buccal mucosa before combined jaw resection neck 
dissection and following dermatome graft of the entire one 
ade of the neck for postoperative recurrences. The outline 
of the left carotid vessels is easily seen. 

Careful pathological examination of the specimen 
failed to reveal any other involved nodes other than 
that represented by the mass at the ctossirig of the 
facial vessels. There was mandibular invasion pres- 
ent. The postoperative course was unremarkable 
except for poor healing in the area showing irradia- 
tion changes with subsequent formation of a small 
salivary fistula. 

The patient has remained well for a period of 18 
months and is at present in the process of having the 
salivary fistula repaired. 

Case 10. No. 7358. A white male, aged $6 years, 
was admitted to the hospital ^^arch 27, 1945. 

In January, 1944, a small tumor of the left side of 
the Vermillion border of the lower lip had been 
treated with radium with good result. In August, 
>944 (7 months before admission!, “lumps” were 
first noted in the left submaxillary area. On exam- 
mation a small scar was present at the site of the 
original primary growth with no evidence of per- 
sistent disease. A large mass was present, filling the 
entire left upper neck; it was fixed to the horizontal 
ramus of the mandible, to the deeper structure^ of 
the neck in the region of the hyoid bone and had 
ulcerated through the skin. It rncasured 8 centi- 
meters in its greatest diameter. There were no other 
palpably enlarged nodes. Roentgenograms of the 
raandible revealed no evidence of bone invasion nor 
did those of the chest show any metastatic involve- 
inent. An examination of aspiration biopsv speci- 
men from the mass revealed “epidermoid carci- 
noma.” On April a, 1945, a resection of the left 
J?andible and left total neck dissection was done, 
the left wing of the hyoid bone and small muscula- 
ure m that region were also removed down to the 
niucosa of the pharynx. Due to unusual vascularity 
transfusions were given in the operating room, 
ne patient’s condition remained stable until all 
«urn through the left internal jugular system had 
at which time he developed irregular 
. . respirations and a very rapid pulse of very 
lable strength. A spinal manometer attached to 



Fig. 2. Case 8. Showing ulcer.ition of a carcinoma of the 
buccal mucosa through the sbn of the lip with impending 
ulceration of the nodes through the skin of the neck. The 
large buccal lesion is «ccn in the upper right portion of the 
specimen. 



Fig. 3. Cases ii and 12. Extensive paramandibular 
mebStasis with oral fistulas secondary to carcinoma of the 
lower Hp. The resulting defects are left for subsequent re- 
construction accomplished with tube grafts. 
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Fig. 4. Case Large sulmaxillary mass secondary lo a 
smaU bcaSed caranoma of ihe Wer Kp. Invasion of ibc 
mandible is visible on the roentgenogram and the photo- 
raicrograph. The necessary wide sacrHice of soft tissue and 
jaw anteriorly somewhat dirninishes the salislactoriness of 
the final cosmetic result. 

a previously placed needle in the third lumbar inter, 
space (in conjunction with another study) registered 
a cerebrospinal fluid pressure of 750 millimeters of 
water which was still rising. After 150 cubic centi- 
meters of spinal fluid had been removed, vital signs 
promptly returned to normal and the cerebrospinal 
fluid pressure dropped to 150 millimeters of water. 
The first two postoperative days were unremarkable 
and on the third day a Levine tube was inserted for 
feedings. An absence of a gag reflex was noted during 
its passage. Vomiting occurred about one-half hour 
after each feeding and the feedings were discon- 
tinued. Aspiration pneumonia supervened, how- 
ever, and progressed, with death occurring on the 
seventh postoperative day. 

The pathological report on the operative specimen 
revealed epidermoid cancer present in a of 77 nodes 
found, with a tumor thrombus present in the in- 
ternal jugular vein. At autopsy extensive necrotiz- 
ing pneumonitis was found. In addition marked 
dilatation of the veins overlying the left cerebral 


hemisphere and numerous thrombi in the left sub- 
dural veins were noted. 

Caseii. No. 7493. A white female, aged 38 ytars, 
was admitted to the hospital May ri, 1945. She had 
developed a sore on the lower lip 10 months before 
admission. She had been treated with “black paste” 
and the growth disappeared. One month prior to 
paste treatment and 8 months before admission 
patient noted nodules in substance of left cheek and 
below left jaw. On examination a small scarred de- 
fect was present on the Vermillion border of the left 
side of the lower lip indicating the site of the original 
ptimaty tumor. Just lateral to the left commissure 
of the mouth and extending well into the substance 
of the left cheek was a hard indurated mass uuth 
ulceration through the skin and buccal mucosa pro- 
ducing a through-and-through fistula. The left 
submaxillary space was filled by a hard mass firmly 
attached to the mandible with fistulas into the floor 
of the mouth. In the right submaxillaiy spate vasa 
solitary 2 centimeter node attached to, but slightly 
movable on, the horizontal ramus of the mapdibie- 
The pathological report was, epidermoid cardnonu. 
ungraded. Roentgen films of the mandible shosed 
no bone destruction and those of the_ chest were neg- 
ative for evidence of bone metastasis. . 

On May j6, 1945 a wide resection of the left CM“ 

and left mandible was combined with a left raiciJ 
neck dissection. The pathologist reported that tflcre 
were no involved nodes below tne submaiilUfy 
group. There was wide periosteal involvement Mi 
no demonstrable bone invasion, The postepeiati 
course was unremarkable. , .. .j,. 

On June 14. mi, ^ right radical neck dissecwn 
was accomplished with removal of the sMond laj 
nal jugular vein. Only one node of SS was 
be involved. The patient is now in process of Pl^« 
reconstruction and when last seen Septe > 
1946, presented no evidence of disease. 

Case 12. No. 1098. A white male, aged 7 . ’ 
was admitted to the hospital June 4, r.WS- , , 
of right lower lip of 4 years duration h 
treated with roentgen therapy de- 

Eight months later right submaxillary » 

veloped. On admission pal'enf ,2^ 

scar on the lower lip. The right sub , 
both submental areas were filled wth 
ated mass fixed to the mandible ove 
The disease appeared to he localise 
inasmuch as there was no other pa^ .wt showed 
enopathy and a roentgenogram ot tne epi- 

no metastases. Biopsy specimen wa y 
dermoid carcinoma, grade }• ... njandible 

On June 6. 1945 a resection of the ^ 
and considerable surrounding It wis 

bined with a right radical jhe 

possible to appose the mucosa but n ^gf^iatome 

large skin defect was covered wi rostopcta'h'c 
graft. The graft took ''’fPA^r iy until the loth 
course was progressing satisfacto y “ tnowa epi- 
postoperative day, when the . j-ffused all 
leptic) became very unco-oper , 
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.rig. s. Case 5. Submaxillary mass (derived from a car- 
cinoma of the lower lip) removed with the overlying 
atuched skin. The markers visible on the specimen are 
placed for the better orientation of the pathologist. Tumor 
IS visible invading along the periosteum though the man- 
dible itself is not yet involved. The ability to spare the 
anterior portion of the right mandible considerably im- 
proves the cosmetic result. 

feedings, removed his dressings, and tore loose the 
tnucosal suture line with his fingers. It became nec- 
essary to remove him to a hospital for the mentally 
■fb Microscopic examination of the specimen 
showed no other node involvement beyond that pre- 
sented by the conglomerate mass of disease. There 
extensive periosteal invasion but no actual in- 
vasion of the mandible was seen. An oral fistula 
persists, but there has been no evidence of recurrent 
or metastatic disease i6 mouths later. 

Among the 1 2patientsoperatedon there were 
2 postoperative deaths. One of these occurred 
•torn shock in an S3 year old patient in very 
poor general condition. The other took place 
from aspiration pneumonia, subsequent to the 
regurgitation and bronchial aspiration of tube 



Fig. 6. Case 2. Extensive carcinoma of the lower lip 
with submaxiilary and submental node inx’olvement bi- 
laterally; en bloc removal of the diseased area with most of 
the horizontal portion of the mandible; entire defect re- 
constructed with tube graft brought from upper chest wall. 


feedings. Autopsy findings in this patient re- 
vealed brain changes, which were considered 
to be of ctiologic significance in the patient’s 
inability to handle his feedings. The patient’s 
operative course would relate these to in- 
ternal jugular vein resection. Apart from the 
2 deaths there were no other serious complica- 

Postoperative temperatures have usually 
ranged from loi degrees F. to 103 degrees F., 
for the first 3 to 4 days, probably as a result of 
the natural contamination of so large a 
wound. No serious infections ensued though 
occasional collections of seropurulent ma- 
terial, particularly in the pterygoid region, did 
require drainage. Significance is attached to 
the fact that most of the patients treated pre- 
sented lip cancer. It is unlikely that many 
cases of cancer of the tongue, floor of the 
mouth, el cetera will be found suitable for 
such an operation as most of these will present 
other manifestations of more widespread dis- 
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ease at the stage of fixation of the local nodes 
to the mandible. Our one case having had a 
primary cancer of the tonsil was definitely 
bizarre in its behavior. 

There have been three postoperative recur- 
rences. Only one of these occurred among the 
patients whose disease derived from a carci- 
noma of the lip (Case 2). In this instance the 
probability of recurrence was anticipated, for 
at one point in the procedure, a small but in- 
volved lymph node was inadvertently cut 
across. The recurrence was carefully sought 
for during subsequent follow-up examinations, 
and when it appeared was apparently success- 
fully treated by wide excision. The other two 
recurrences (Cases 1 and 8) took place pre- 
sumably on the basis of microscopic permeation 
of lymphatics at some distance from the pal- 
pable limits of the disease in patients whose 
disease it was felt had been widely circum- 
scribed at operation. Both of these represented 
carcinomas of the buccal mucosa. It Is our 
belief that these recurrences when they take 
plate In an area still amenable to wide surgical 
removal should be attacked in that manner 
even though there may be several. Widespread 
recurrence would rarely lend itself to surgical 
extirpation. 

In 7 patients the disease was apparently 
confined to the area of obvious clinical in- 
volvement as indicated by careful pathologic 
examination of the specimen and follow-up 
examination to date. In the remaining 5 how- 
ever, either examination of the specimen 
(where total unilateral dissection was per- 
missible) or the subsequent clinical course 
(where the dissection because of other con- 
siderations was subtotal in extent) revealed 
occult metastatic disease that had been un- 
suspected at the time of operation. This 
should certainly justify the accomplishment 
of complete node dissections whenever feasible 
on other counts. As might well be anticipated 
3 of the 4 patients who presented simultane- 
ously active disease in both the primary 
tumor and the lymph node sites fell into the 
group having more widespread node involve- 
ment than was clinically apparent. Car- 
cinoma which within a short interval is present 
in both its primary and secondary sites is 
silently declaring its aggressiveness. 


An apology for removal of the mandible ia 
those cases failing to show roentgenologic 
evidence of actual bone invasion hardly seems 
necessary. That bone invasion will occa- 
sionally be microscopically demonstrable in 
spite of roentgen report to the contrary is well 
exemplified by Case i. 

In the absence of bone invasion, however, 
wide periosteal involvement has been the rule 
in our experience when node masses are faed 
to the jaw. It is doubtful whether anything 
less than resection of the mandible is justified 
under such circumstances. 

The duration of follow-up in these patients 
is still too inadequate to draw any definite 
conclusions as to actual long term survival 
Of the 10 patients surviving operation, 2 have 
died of intercurrent disease months and i 
month, respectively, from the date last 
treated and at the time of death were fret ot 
any evidence of carcinoma. One died wi^ 
recurrence treated by x-ray which develop™ 

7 months following operation. Seven are Imng 

and free of any roanifestabion of reprrent or 
metastatic cancer by actual examination 
30, 25, 19, 18, 16, 16 months, respectively. 
Certain statements regarding the group stv- 

viving free of disease are justified, ho^®'' ’ 
since it will be readily admitted that 
remains for these patients 

in the extreme. Radiation therapy at this swge 
of the process accomplishes little pa la > 
and cures must be very rarej 
ment can be accomplished with an accep 
mortality. The survival of 7 cince 

has unquestionably justified the effoi . 
carcinomas of the type here discusse 
give evidence of recurrence or metas 

in I yearof treatment, there IS reaso 

that a fair percentage of those su^ ' 
date free of disease may continue 

SUilMARY 

1. Twelve patients are 'dissecdoti 

combined Jaw resection and . .,(1^ to 
were carried out for carcinoma ... 

the upper cervical lymph nodes 
darily involved the mandible. . 

2. A natural selection tumors 

dicated by the tendency before 

have for prolonged local aggr 



DA\aS ET AL.; MANAGEMENT OF PLACENTA PREVIA 


777 


dissemination beyond the limits of surgical 
removal occurs. 

3. Considerations relative to the manage- 
ment of these patients are discussed, 

4. The results to date, 2 postoperative 
deaths, i patient died with recurrence, 2 
deaths from intercurrent disease without re- 
currence and 7 patients alive without recur- 
rence from 16 to 45 months after the treat- 
ment, suggest an ultimate prognosis far differ- 


ent from the relatively hopeless outlook 
formerly existing for these patients. 
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THE MANAGEMENT OF PLACENTA PREVIA AT THE 
CHICAGO LVING-IN HOSPITAL 


A Review of 325 Cases during 1931 to 1945 
M. EDWARD DAVIS, M.D., F.A.C.S., and ALICE CAMPBELL, M.D., Chicago, Illinois 


P LACENTA previa is still one of the 
major complications of pregnancy and 
labor but modern management has 
robbed it of much of the terror of past 
decades. Early diagnosis, hospitalization, ra- 
twnal obslelrical treatment and the ease of 
blood and plasma transfusions have decreased 
the mortality to the vanishing point in our 
•large institutions. However, mortality statis- 
hes from the country at large assign 23 per 
cent of maternal deaths to hemorrhage and at 
least half of these deaths are due to placenta 
previa. ^ Many other women who have placen- 
ta previa succumb from infection or embolism 
and find their way into our statistics as puer- 
peral infection deaths. Thus, it is a fair esti- 
mate that 15 to 20 per cent of our maternal 
deaths are the result of placenta previa. 


ETIOLOGY 

Ihe cause of placenta previa is still un- 
tnown. The most plausible theory is that the 
abnormal implantation probably results from 
V^^re in the mechanism of transportation 
® me fertilized ovum. Normally, fertilization 
occurs in the fallopian tube. The fertilized 
o'^^m is moved into the uterine cavity at the 
^nd of 72 hours but remains free and unat- 

Obstetrics and Gynecolosy, the 
oi Chcaeo and the Chicago Lying-in Hospital 


tached for the next 4 or 5 days. Normally, the 
small vesicle remains high in the uterine cav- 
ity where it ultimately attaches itself to the 
endometrium. If environmental forces move 
the small vesicle downward so that it finally 
aUacbes itself in the region of the internal os, 
placenta previa must result. Many factors 
may operate to transport the ovum to this 
abnormal location. 

Morton has called attention to the increased 
decidual response in the region of the internal 
os in a patient wnth placenta previa. It is 
suggested that this marked decidual devel- 
opment in contrast to the meager response 
high in the corpus may have predisposed to 
the abnormal placental site. 

The fertilized ovum is at no time a free 
agent but depends on environmental forces 
to move it down the tube, and into the uterus. 
It cannot select the ideal implantation site 
but it must attach itself to that location where 
it finds itself at the time of implantation. This 
locality may be the abdomen, the fallopian 
tube, the uppermost portion of the anterior or 
posterior walls of the uterus or in the region of 
the internal os. Placentation occurs at the‘ 
site of attachment. The degree of previa will 
depend on how close to the internal os the im- 
plantation occurs. Abnormal uterine motility, 
multiparity, decidual development may pre- 
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TABLE I — INCIDE^NCE OF PLACENTA PREVIA - 
1931 TO 1945 

TABLE II.— 

PARITY OP PLACENTA PREMl 
1931 TO 1945 
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as a result of a failure of villi underneath the 
decidua capsularis to atrophy. Obviously, all 
or a portion of the internal os will be covered 
by placenta. Succenturiate lobes may cover 
a part or ail of the os. Lastly, an abnormally 
large placenta may impinge on the lower uter- 
ine segment simply because of its size. 

INCIDENCE 

The incidence of placenta previa varies in 
different institutions, from 0.63 to 2 percent. 
In a period of over 14 years, May, 1931 to 
July I, 1945, 40,961 patients were delivered 
in the new Chicago Lying-in Hospital and 
placenta previa was present 325 times, an in- 
cidence of I in 126 deliveries or 0.79 per cent 
(Table I). During this period more than 80 
per cent of all deliveries in Chicago occurred In 
hospitals so that the figure represents a fair 
index of the frequency of this complication. 
Furthermore, all patients who had bleeding 
during the last trimester of pregnancy were 
examined, thereby establishing a diagnosis ac- 

The older literature emphasized the fact 
that placenta previa was a complication of 
multiparity. The preponderance of large fam- 
ilies in these statistics accentuated this idea. 
The large family is becoming more and more 
rare and the “grande multipara” is disap- 
pearing. However, in Table II, it can be 
noted that although the deliveries were 

almost equally divided between p^igravidas 
(45-5%) and multigravidas {SA-S%) 3 “ 

4 patients with placenta preria were mulu* 
gravidas. The distribution of the “ 

relation to their parity Is indicated m Table 
II. Childbearing predisposes to the develi^ 
ment of placenta previa but the reason lo 
this fact is still obscure. 

PATHOLOGV 

The abnormal location of the 
suits in a pathologic placental 
tionship which is responsible for the 
rbage and the greater \'uinerability to 
and infection. Nvhen the hjh jP 

in the corpus the placental site devT p 
thick myometrium of this region, 
cularization incidental to these c ^ ® 
not interfere W’ith the integrity o 

A thick decidual buBer juates the 

placenta and the uterine of 

physiologic separation m tte th 
labor. Placental atta^ent is mi o 
by the uterine motility “5^'“ ° j„iin 
development of the low'er uter o 

late pregnancy and dilatation 
in labor. . j .ug ctvncai 

The lower uterine segment ano i 
region are not adapted to P jgtheinje- 

ment. This portion of the uter 

live passage zone between 
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TABLE III.— ONSET OF BLEEDING IN 
PLACENTA PREVIA 1931 TO 1945 
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31 0 

319 
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corpus above and the vagina below. The 
waUs composed largely of elastic tissue fibers 
and few muscle cells are designed to withstand 
considerable distension and stretching. The 
vascularization of these walls brought about 
by placental attachment interferes with their 
normal integritj^. Minor manipulations 
through the cervix may result in extensive 
lacerations of the pathologic lower uterine 
segment. The physiologic changes incidental 
to eflacement and dilatation must necessarily 
interfere with the attachment of the placenta 
rMuItmg in minute or more extensive separa- 
tions which are responsible for the painless 
bleeding characteristic of placenta previa. In 
that effacement is a process which may extend 
over a period of days or several months, epi- 
sodes of bleeding will recur. The initial 
hemorrhage may occur early in the last tri- 
inester or it may be postponed until the onset 
of labor but bleeding is inevitable in placenta 
previa. 

The proximity of the placental site to the 
vagina winch alw’ays harbors organisms and 
to manipulations necessary for delivery in- 
<^e^es the hazard of infection. Trauma, too, 
invites infection. The loss of blood favors its 
development. It has been pointed out that 
lewer women die of blood loss primarily today 
out the incidence of infection has not been rc- 
duced greatly. There is a greater hazard of 
thrombosis and embolism in placenta previa. 


TABLE IV.— AMOUNT OF BLEEDING IN 
PLACENTA PREVIA I931 TO 1945 



Com- 

plete 


1 Incomplete 



Partial 

Marginal 

Low 

1 lyioff 

Total 

None (elective cesar- 
ean section) 

1 " 
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11 

Profuse 

, 
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IS 
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3S 

In shock 
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8 


Elective laparotfachelotomiet for other indications than placenta 


Contracted pelvis 

8 


Previous laparotracbe- 
lotomies 1 

6 


Toxemia ' 

4 * 


Medical 1 


Total J 

1> 1 


The thrombi in the sinuses of the placental 
site located in the lower uterine segment are 
more easily mobilized. The closer association 
of the placental site and sources of infection 
favors thrombophlebitis and embolism. 

SYMPTOMS 

Painless bleeding in the later w’eeks of preg- 
nancy is pathognomonic of placenta previa. 
The initial hemorrhage may occur early in the 
gestation and undoubtedly some abortions are 
the result of low implantations. These pa- 
tients never find their w'ay into the statistics 
on placenta previa. In 39, or 12 per cent, of 
our patients the initial bleeding occurred prior 
to 28 weeks, in 53, or 16 per cent, sometime 
between the twenty-eighth and thirty-second 
week (Table HI). Thus, in 28 per cent of the 
patients the presence of the placenta in the 
region of the cervix manifested itself prior to 
fetal viability. This fact accounts for the high 
fetal mortality for few babies survive prior to 
28 weeks and not many more prior to 32 weeks’ 
gestation. The degree of encroachment of the 
placenta on the internal os is not the most im- 
portant factor in determining the time of onset 
of bleeding. It is apparent from our figures 
that the bleeding in complete placenta previa 
began a week or two earlier than in incomplete 
placenta previa. Marginal or Ioav insertion of 
the placenta may not result in any bleeding 
prior to the onset of labor. The onset of efface* 
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merit of the cervix as well as the uterine motil- 
ity which is responsible for it rather than the 
degree of placental coverage of the internal os 
determines the onset of bleeding. 

The severity of the hemorrhage will be de- 
termined by the extent of the previa and 
whether or not the patient is in labor. The 
initial bleeding is rarely alarming and may 
subside quickly. It may consist of a few drops 
or the blood may gush out for a moment. In 
that the bleeding is dependent on a tear 
through maternal sinuses by minute separa- 
tions, the size of the vessel will determine the 
blood loss. The initial bleeding usually sub- 
sides quickly in the patient not in labor, but 
bleeding will recur in days or weeks. A smalt 
amount of bleeding may persist for days to 
give way to a dark serosanguineous discharge. 
The onset of labor brings on rapid cervical 
fcffacemcnt and dilatation and the hemorrhage 
becomes more profuse or if it has subsided it 
will recur. Again, the hemorrhage may be 
moderate or profuse depending on the rapidity 
and the extent of placental separation. 

In Table IV, it will be noted that 35 pa- 
tients had a profuse hemorrhage prior to their 
examination and treatment. Eight more pa- 
tients were in shock when they entered the 
hospital. Thus, in 13 per cent or in 1 out of 8 
patients the blood loss was serious prior to the 
institution of treatment. In 22 elective cesar- 
ean sections that were performed for indica- 
tions other than placenta previa, the placenta 
was encountered in the lower uterine segment 
covering part or all of the os. In these patients 
the abnormal location of the placenta incited 
no bleeding. It is probable that had labor in- 
tervened prior to the operation, bleeding 
would have occurred incidental to eflacement 
and dilatation. 

DUGNOSIS 

The diagnosis of placenta previa must rest 
to a large extent on its pathognomic symptom- 
painless bleeding in the last trimester of preg- 
nancy. This warning hemorrhage, small or 
considerable in amount, must invariably call 
attention to the likely presence of the placenta 
in an abnormal location. Every patient who 
complains of bleeding is referred to the hospi- 
tal for a diagnosis as to the cause. After it has 
been made certain that blood is available read- 


ily in the event transfusion should be indicat- 
ed, the patient is examined vaginally. 

,If the cervix is partially effaced and the os 
admits the finger there is no difficulty in pal- 
pating the placenta when it covers part or all 
of the os. In the low lying placenta the edge 
can be palpated easily if it reaches within sev- 
eral centimeters of the internal os. In the ab- 
sence of the placenta the thin membranes are 
the only barrier between the palpating finger 
and the presenting part. No anesthesia is 
necessary for this simple examination. An 
antiseptic lubricant, such as merthiolale in 
glycerin, may add to the ease with which the 
examination is carried out and to its safety. 

Abdominal examination may reveal a trans- 
verse presentation or the presenting part abow 
the inlet of the pelvis. The presence of the pla- 
centa in the lower uterine segment may inter- 
fere with the normal accommodation of the 
head in the pelvis, particularly if the latter is 
small or abnormal. The abnormal presentatioa 
and the failure of engagement of the presenting 
part is additional evidence of plawnta pre>Ta 
in the patient with painless bleeding. 

Direct or indirect visualization of the p - 
centa has been used in the diagnosis of piac ' 
ta previa. Snow and Rosensolm, Brown 
Dippel have described a method of filming 
uterus to emphasize the variable densi j 
the soft tissues. If the placenta is ideal yic^ 
cated its shadow can be visualized cie ) 
the x-ray plate in 3 out of 4 paUen • 
absence of a placental shadow does n 
out placenta previa. Ude, Weum, a 
have injected radiopaque snhstancfs 
bladder and Prentiss and Tucker hare 
air to provide greater contrasts " V 
centa has been visualized 'as ^.pjent- 

shadow between the bladder and P 
ing part. Both of these meth® 
used experimentally at the ^hic g \ part 
Hospital, but they have not he ° ^appre- 
of our routine because they do n j^pUca- 
ciably to the management of 
tion. Pelvic examination pre* 

nity to determine the ^^S'^^^.u/adequacy of 
via, the state of the cervi.x_, These 
the pelvis and the fetal positio • 

ingsare necessary'in a decision as i 

propriate treatment. 
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In the differential diagnosis of placenta pre- 
via all causes of bleeding in the last trimester 
of pregnancy must be ruled out. We have 
kept a record for a 5 year period of all vaginal 
examinations for bleeding during the last $ 
months of pregnancy and found placenta pre- 
via in 32 per cent of the cases. INIany causes, 
most of them trivial, were responsible for the 
bleeding in the other patients. The bleeding 
inabruptio placentae is most often associated 
aith pain but mild degrees of placental sepa- 
ration can occur in the absence of pain and 
marked uterine tenderness. Painless bleeding 
an occur from an abnormal cervix, the site 
of an erosion, a polyp, or, rarely, a malignant 
lesion. Vaginal varices may rupture and 
bleed. Trauma of the vaginal walls physio- 
logically altered or inflamed as a result of a 
lower genital tract Infection may result in 
bleeding. At times the painless bleeding may 
have its origin in the urethra and bladder or 
even the rectum, A careful vaginal examina- 
tion combined with the visualization of the 
vagina and ceryLx by means of a speculum will 
identify the origin of the bleeding most often. 
Rarely, no cause for the bleeding can be found 
or the examination is inadequate to rule out 
placenta previa. In 33 patients no placental 
tissue could be palpated at the initial e.xam- 
ination. However, when they returned to the 
hospital because of a recurrence of painless 
bleeding, sufficient changes had taken place in 
the cervix so that placenta could be palpated. 

^ There arc various degrees of previa depend- 
•og on the extent that the os is covered by 
placenta at the time of the examination. 
Complete placenta previa is used to designate 
complete coverage of the os and incomplete 
placenta previa partial coverage. At times 
Jio placenta is palpable directly over the in- > 
Jernal os but it extends into the zone of ef- 
^cement and dilatation. As the lower uterine 
segment develops during the latter part of 
pregnancy and in labor, the dependent portion 
the placenta may become separated and 
<^ause bleeding. These low insertions of the 
placenta must be considered as borderline 
previas. Obviously, the relationship 
the placenta and the internal os may vary 
s eflacement and dilatation progress but clin- 
cally this classification will suffice. The term. 


central placenta previa, which denotes that the 
os is covered by the central portion of the pla- 
centa, is no longer applicable for this diagnosis 
can be made only at cesarean section. Total 
coverage of the os by placenta at or near com- 
plete dilatation is encountered rarely on the 
large maternity services. 

TREATMENT 

The treatment of placenta previa has be- 
come standardized in the large institutions in 
recent years. Advances in medicine and in 
obstetrics have contributed to the present 
management. No one questions the fact that 
all patients who bleed in the last trimester of 
pregnancy should be sent to a hospital for 
diagnosis and treatment. There is no home 
treatment for this serious complication. 

The treatment of an obstetrical complica- 
tion identified with blood loss begins in the 
prenatal period. Each patient should have a 
careful blood study which should include the 
determination of the hemoglobin content, the 
cell volume, Rh reaction, and the Wasser- 
mann or Kahn. The patient in whom the 
hemoglobin remains under 10 grams in spite 
of iron therapy should be transfused before 
she goes into labor or suitable blood should be 
available readily. One cannot always guard 
against an excessive blood loss but facilities 
should be at hand for the restoration of blood 
with a minimum of time loss. Plasma should 
be available at all times but the armed serv- 
ices have emphasized recently what we have 
known for a long time that plasma does not 
replace whole blood in serious hemorrhage. 

When blood has been made available and 
preparations for delivery are complete the 
patient should be examined vaginally. The 
state of the cervix should be determined, the 
presence of placenta over the os and the ex- 
tent of coverage noted. If the os is free of 
placenta the adjacent walls of the .lower uter- 
ine segment should be carefully explored for a 
low lying placenta. Position can now be de- 
termined. Lastly, one should evaluate the 
state of the soft parts and the size of the 
pelvis. 

If no placenta is palpable, a speculum ex- 
amination of the cervix may help to rule out 
the cause of the bleeding. In the absence of 
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TABLE V.— INITIAL MANAGEMENT FOR CON- 
TROL OF BLEEDING IN PLACENTA PREVIA 
1931 TO I 94 S 
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placenta previa the patient may be sent home 
for the examination is unlikely to start labor 
prematurely. 

The initial management of placenta previa 
is directed toward the control of further bleed- 
ing and the delivery of the patient by the 
most conservative procedure consistent with 
her safety. When a diagnosis of placenta 
previa has been established the termination 
of the pregnancy is indicated. It is recognized 
that in many patients the baby has not 
reached a period of development when it can 
survive out of the uterus. However, the con- 
tinuation of the pregnancy is fraught with 
danger and has resulted in an increased haz- 
ard for the mother. The primary risk of 
hemorrhage can be combatted these days by 
keeping the patient in a hospital w'here blood 
is available readily. However, the increased 
hazard of infection in the presence of vaginal 
bleeding is. still difEcuIt to overcome. It is 
possible that the use of the new antibiotics 
prophylactically may some day alter our 
present routine that once placenta previa is 
diagnosed the patient should be delivered but 
that day has not arrived. 

The initial management of our paUents is 
summarized in Table V. In a very small num- 
ber, 22 patients, or 7 per cent of the total, 


TABLE VI.— TERMINATION OT LABOR IS 
PLACENTA PREVIA I931 TO I945 
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labor was in progress when they were admitted 
to the hospital. Almost 93 per cent were cot 
in labor but entered the hospital beat^ d 
bleeding. All of our patients^ arc autiowd 
about the importance of bleeding in pregcaa- 
cy so that they are seen at the first waraii^ 
bleeding. Rupture of the membranes 
ficed to control bleeding in 98 instants U’ 
though all but 8 of these patients bad locoo' 
plcte placenta previa. In 99 other ^ 
additional procedure had to be 
Again, in only 14 of these 
placenta previa was diagnosed. Thi^. , 
of the membranes alone or combined 
some other procedure was the mitiM 
raent for the control of bleeding and the 
tution of labor in 197 patients or 60,6 per 
of this entire series. Cesarean section w 
initial treatment in the remainder. 

Complete placenta previa is treatea J 
cesarean section. This method ofieis ^ 
prognosis for the baby as well^ in 

mother. Abdominal delivery is 
incomplete placenta previa when toe 
been a serious blood loss; when jn 

long and uneffaced, unripe so ° 
the elderly primipara in ''J'™ ‘ is near 
great importance because tlie ^ j- ^be 
the end of her reproductive 
patient with a borderline or g 
quate pelvns. 


At the Chicago Lying-in bosp;t^^^,^jPjny, 
cervical cesarean section, lap , 5 j,g- 

is the operation of choice. 1 jjjjss 

gested that the classic opera 
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the placenta in the lower uterine segment. 
There is an increased loss of blood if one en- 
counters the placenta on the anterior wall in 
the lower uterine segment operation but av- 
erage care, speed and dexterity will keep the 
blood loss at a minimum. Furthermore, 
bleeding from placental sinuses can be read- 
ily controlled by direct suture, thereby min- 
imizing the possibility of continued bleed- 
ing. The entire placental site on the posterior 
as well as the anterior wall can be inspected 
easily and bleeding controlled by pack or 
suture if necessary. 

Incomplete placenta previa can be managed 
in such a way that delivery can be completed 
through the birth passages in most instances. 
If the cervix is partially effaced and the os 
patulous the membranes are ruptured. This 
simple device will control bleeding in the 
majority of the patients by allowing the 
placenta to remain attached to the lower seg- 
ment as retraction progresses. The presenting 
part may descend with the escape of the 
liquor amnii so that it more closely approxi- 
mates the placcntaexcrtingpressurc upon it and 
helping to check bleeding. Lastly, the rupture 
of the membranes in a patient with a ripe cer- 
vix is the most effective method of inducing 
labor. 

If simple rupture of the membranes does 
liot suffice to control bleeding in incomplete 
placenta previa, the use of Willett’s method 
wn be considered. Scalp traction is effective 
for the control of bleeding. Willett’s forceps 
or two teneculae properly applied to the scalp 
Will not result in serious trauma. The viable 
fetus will usually survive and the scalp dam- 
age can be treated. Traction should be ap- 
plied to the forceps by some contrivance and 
tbe least amount of pull necessary to control 
the bleeding should be exerted. Usually yi to 
* ^und weight over a pulley will suffice. 

Lesarean-hysterectomy has been reserved 
or patients admitted to the hospital poten- 
lally or obviously infected, in ■whom the term- 
ination of reproduction is no great loss. The 
removal of the uterus decreases the hazard of 
infection, for this organ can serve as 

0 focus of a puerperal infection. Extraperi- 
oneal operations, such as the Water’s pro- 
cedure, are of questionable value in these 


patients because the abnormal location of the 
placenta leads to Increased vascularity of the 
lower uterine segment and bladder. This 
would increase the difficulty for the approach 
to the baby is through this vascularized zone. 
There may be some other indication for hys- 
terectomy such as neoplasms of the uterus. 
The operation is not difficult and with care 
the blood loss can be controlled. Recovery is 
usually uneventful. 

Tabic VI presents a summary of the modes 
of delivery in our group of patients. Abdom- 
inal delivery was carried out in 143 or 44 per 
cent of the patients. Ninety-three patients 
delivered naturally and in 89 some operative 
procedure was necessary to terminate the 
delivery through the natural passages. Thus, 
more than half of the patients were delivered 
from below without mortality. This fact 
emphasizes the importance of individualizing 
the treatment of this complication. 

Some of the accepted methods of treatment 
in placenta previa made honorable by tradi- 
tion have no place in the modern hospital. 
They represented the best that were available 
in their day but progress has made them ob- 
solete. They still appear in the standard 
textbooks of our time to confuse the student 
and practitioner. 

Tamponade has no place in the treatment 
of placenta previa. Even as a temporary ex- 
pedient to check hemorrhage it is ineffective 
and dangerous. Patients with placenta previa 
who are not examined are not likely to bleed 
to death. Thus, the patient who has bleeding 
in the later weeks of pregnancy should be re- 
ferred to a hospital promptly. All examina- 
tions should be postponed until everything is 
in readiness to cope with any emergency. 

The bag or colpeurynter can be discarded 
in the management of placenta previa. It 
provided a means of controlling hemorrhage 
but the manipulation incidental to the intro- 
duction of the bag and the subsequent delivery 
often resulted in trauma, infection, thrombosis 
and embolism. 

The introduction of a foreign body in close 
proximity to the placental site increases the 
hazard of serious infection. Properly placed, 
bleeding will be controlled but labor must be 
initiated and hours may lapse before there is 
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TABLE VII.— THIRD STAGE OF LABOR IN 
PLACENTA PREVIA I93I TO I945 
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sufficient dilatation for the bag to pass 
through the cervix. The mechanism of labor 
may be abnormal because the period of the 
gestation is not favorable to the artificial ter- 
mination of the pregnancy through the natural 
passages. Once the bag is in the vagina it 
must be removed promptly for it no longer 
acts as a tampon against the placenta. It ac- 
tually plugs the vagina and much blood can 
accumulate behind it without the attendant 
being aware of the continued hemorrhage. 
When the bag has been removed spontaneous 
delivery of the child rarely follows. The ac- 
coucheur must deliver the baby by version 
and extraction or forceps. All of these manip- 
ulations carried out through a pathol^ic 
lower uterine segment, highly v'ascularized 
and easily traumatized must result necessar- 
ily in serious damage and infection. These 
factors contribute to increased morbidity and 
mortality in use of the bag for placenta previa. 

Braxton Hick’s version was a means of 
controlling hemorrhage at a sacrifice of the 
fetus. It was an expedient that had to be re- 
sorted to when other methods were less safe. 
There are several reasons why this method of 
controlling hemorrhage is hazardous. Braxton 
Hicks’ version was the method of choice in the 
patient prior to or at the borderline of viabil- 
ity. Under such circumstances the cervix was 
usually long and at best partially effaced, di- 
lated sufficiently to admit two fingers- The 
version is difficult under these circumstances 
even though the accoucheur has had consid- 
erable experience. Manipulations result in 
trauma to the placental area and increased 
likelihood of infection. Blood loss may be con- 
siderable during the process. 


TABLE VIII.— SUPPORTIVE TREATMENT K 
PLACENTA PREVIA 1931 TO I945 



The version completed and bicedin? 
brought under control heralds the onset of an 
indefinite period during which labor mint l« 
initiated and complete dilatation secured, b 
this period of pregnancy the uterus may w 
unresponsive and uterine contractions ccsul* 
tory. Hours may elapse before the patient can 
be delivered during which time trauma and 
infection are real dangers. The dehv’ery o 
the fetus may be followed by an abnormal 
placental stage. . , 

It is apparent that the period of S 
best suited for delivery by 
version is the least favorable for a deh' ^ 
from below. The unripe cervix, the 
logic lower uterine segment, and . 

ordinated uterine motility may all combme 1 
make the delivery of even a small fo u 
tual nightmare. The highly vascula 
vix may tear like wet blotting pap^ir- , 
tion may be difficult or impossible 0 ^ 

Many obstetricians have hesitated 
cesarean section in the patient m P. yg 
previa in whom the fetus is 

'ri,„ -lo-idnn rnncerniog “ , 


viability. The decision concerning ine 

of delivery should rest on the 
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centa previa, the state of the cer'ix. P 
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methods. 
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THE PLACENTAL STAGE 

Tbe third stage oi labor folio-wiBg delivery 
through the birth canal deserves special con- 
sideration. The abnormal location of the pla- 
centa may lead to incomplete separation and 
to continued bleeding from sinuses in the 
lower uterine segment or from trauma. There 
are too few muscle cells in the lower segment 
to produce normal contraction and retraction 
of the placental site, thereby interfering with 
placental separation. The same lack of mus- 
culature may prevent the normal closure of 
uterii\e sinuses. The proximity of the placen- 
tal site to the vagina and sources of infection 
increases the hazard from this source. 

The phase of placental separation can be 
expedited by the administration of ergonovine 
intravenously as the baby is being delivered. 
At least thirty seconds should elapse from the 
time the drug is injected until the baby is 
delivered in order that the ergonovine can ex- 
hibit its action. Usually the placenta sepa- 
rates promptly with the passage of the infant 
out of the uterus and it should be expressed. 
If separation is delayed in the presence of 
bleeding the placenta should be removed man- 
ually. Invasion of the uterus is not without 
risk but if carried out v-ith proper regard to 
asepsis it is far less dangerous than continued 
blood loss. Continued bleeding after the pla- 
centa is out of the uterus calls for a careful 
exploration of the uterine cavity for a retained 
fragment of placenta as well as an examination 
of the lower uterine segment and vagina for 
trauma. Lacerations which bleed should be 
sutured. Bleeding from the placental site 
may have to be controlled by a uterine pack. 
Tamponade should begin in the corporeal 
cavity, extending into the lower uterine seg- 
ment and include the vagina. 

It will be noted in Table VII that manual 
removal of the placenta was indicated in 36 
Uterine'tamponade to control con- 
mued bleeding was necessary in 15 patients. 
iNeither method sufficed in 5 patients for they 
^atinued to bleed and hysterectomy had to 
}., Performed. This major procedure can be 
e-saving if the delay is not too great. The 
who continues to bleed in spite of a 
^ ! Pmced uterine and vaginal pack and the 
Patient in whom bleeding from trauma cannot 
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be controlled by suture should have adequate 
replacement of blood and an immediate hys- 
terectomy. 

SUPPORTIVE TREATMENT 

The ready availability of blood and plasma 
has been the most important contributory 
factor in the great improvement in the prog- 
nosis of placenta previa. The ability to re- 
place blo^ loss promptly has influenced our 
therapy of all obstetrical complications asso- 
ciated with hemorrhage. Every maternity 
must have available a source of blood for the 
time factor in the replacement of blood is of 
the utmost importance. Plasma will maintain 
the circulation for a short period but blood or 
red cells are necessary for the patient who 
has had an exsanguinating hemorrhage. In 
Table VIII it will be noted that 139 patients 
or 40.3 per cent of all patients with placenta 
previa received at least one transfusion and 
that 21 patients had two or more transfusions. 

The hospital that has a blood bank is in an 
ideal position to provide ample amounts of 
blood readily. The smaller maternity should 
have facilities for the typing and matching of 
patients and donors at all times. A list of 
donors among the personnel, particularly 
those in blood group 0 should be posted in the 
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TABLE X.— FATE OF INFANTS IN PLACENTA 
PREVIA 1931 TO 1945 
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TABLE XL— SUMlfARY OF INFANTS IN 
PLACENTA PREVIA 1931 TO 1945 
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delivery room. Rh negative blood or donors 
should be available for the Rh negative pa- 
tient. Blood loss in placenta previa may ne- 
cessitate more than one transfusion and it is 
more than possible that a patient may be sen- 
situed by the transfusion of Rh positive blood. 
These smaller institutions should stock plasma 
which can be administered while blo^ is se- 
cured. The State Health Departments are 
making plans to supply blood and plasma to 
hospitak so that this need may be met. It 
was possible to build up a world wide organ- 
ization to supply blood to our troops in time 
of war and it should be possible to use our ex- 
periences to extend this boon to our civilian 
population in times of peace. 

Parenteral fluids are valuable in the treat- 
ment of hemorrhage but they should be ad- 
ministered in conjunction with blood and not 
in place of it. Ringer’s or saline solution can 
be given subcutaneously in liberal amounts. 
The intravenous use of hypertonic glucose 
solutions should be restricted until blood is 
available. In an emergency 500 cubic centi- 
meters of a 20 per cent glucose solution will 
raise the blood pressure and help to maintain 
the circulation temporarily but a secondary 
and a more serious drop in blood pressure may 
ensue unless blood is administered. 


The prognosis for the mother in plactnU 
previa has improved to such an extent tkt 
deaths from placenta previa should be almost 
preventable in an urban community. Tbe 
mortality from this complication can be kept 
below I or 2 per cent by making use of all tk 
knowledge that is available today and the 
facilities of the large maternities. The Bor- 
bidity and mortality in this group of 
arc listed in Table DC. The overall morbidity 
of 22 per cent can be improved by greater 
care in the management of this complication' 
These patients \tere treated owr a periw 0 
more than 14 years and many changes ha^'o 
occurred in the therapy of some of the com- 
plications listed under morbidity. 

The danger of infection and thrombop 
bitis is emphasized in our statistics. -Toge 
they accounted for the morbidity in 57 ® 

72 patients. Sulfa drugs and antibiotirt 
decreased the hazard of infection to so 
tent in the last few years but much remains i 
be accomplished along these lines, j . 
our patients, including the fatal *^5. ..5 
oped thrombophlebitis. Infection prejspj . 
to thrombosis but the location of the p 


‘ jouauun V/. . — I /--for 

site is the most important contributory 
Measures to combat thrombosis ba\ ^ 

j * OVA efi on trial, i'j- _ 


used extensively and are still on ' .jqqs 
more investigative and clinical 0 .gfjj 
are necessary to extend the use 0 
anticoagulants to obstetrics. 
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I The maternal mortality in this group of pa- 
I tients was 0.6 per cent. R6sum6s of the his- 
I tories of the 2 patients who died follow : 

M. H., No. 160045, aged 33 years, ttipata, quin- 
tigravida, r abortion, was first examined when 
weeks pregnant. History and physical findings were 
essentially normal. At 37 weeks there was painless 
bleeding and vaginal examination revealed marginal 
placenta previa. At 37K weeks sudden profuse 
hemorrhage of 600 cubic centimeters occurred. Lap- 
arotrachelotomy with tubal ligation was carried out 
under local anesthesia. On the 3id postoperative 
day her temperature was 38.8 degrees, and cough 
and rJles in the left lower lobe were present. On the 
gth postoperative day she had continued fever, pain 
and swelling in the left leg. On the 10th postoper- 
ative day there was present moderate purulent dis- 
charge from the wound. On the 14th day she had 
pain in the left chest and r 4 Ies, temperature was 
38.5 degrees and pulse 100. On the 16th day her con- 
dition was unchanged} however, at noon she devel- 
oped sudden dyspnea, cyanosis, weak rapid pulse, 
cold clammy skin, but no evidence of acute pulmo- 
nary edema, and expired. Autopsy revealed bilateral 
massive acute pulmonary embolism and old infected 
pulmonary infarcts. 

M. D., No. 6|996, aged 37 years, tripara, quadri- 
pa^da, 1 stiUbuth, anemia in 1937, was first exam- 
toed when 18 weeks pregnant, at which time she had 
vances and monilia vaginitis. When 40 weeks preg- 
Mat she was admitted for study; hypertension: 

At 41 weeks medical induction failed; 
Weeding was 75 cubic centimeters. Vaginal exami- 
nation revealed total placenta previa. Laparotra- 
chelotomy was carried out under local anesthesia; 

through placenta with marked bleeding, 600 
wbic centimeters. Manual removal of placenta, 
light packing. At time of skin closure, the blood 
P^^sure could not be obtained. Patient given caffeine, 
*P^®urine, fluids, transfusion ; 1000 cubic centimeters 
ot blood expressed from uterus; second transfusion 
given. Respirations shallow, pulse weak, blood pres- 
expired a hours ^ter operation. Autopsy 
joowed exsanguination, atelectasis of both lower 
jonw, meconium in pulmonary vessels, fatty changes 
la liver. 

Both of these deaths have been classified as 
preventable by our staff. The patient who 
^ed of hemorrhage bled profusely throughout 
^e operation without anyone in attendance 
^ing aware. of the gravity of her condition, 
ilore ^nical experience on the part of the ob- 
^tneian would have prevented this fatality. 

^cond patient w'as admitted to the hos- 
Pitiu because of painless bleeding and a diag- 
nosis of placenta previa was made on vaginal 
examination. The termination of the preg- 

ancy was delayed 4 days when a sudden pro- 
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fuse hemorrhage of 600 cubic centimeters 
necessitated abdominal delivery. She devel- 
oped a puerperal infection, pelvic thrombo- 
phlebitis and succumbed from a pulmonary 
infarct on the sixteenth day. It is possible 
that the termination of the pregnancy at the 
time the diagnosis of placenta previa was es- 
tablished would have decreased the hazard of 
infection and the subsequent thrombophle- 
bitis. Delivery 3 or 4 days after a vaginm ex- 
amination in a patient with placenta previa 
is a most inopportune time in regard to the 
hazard of infection. 

The prognosis for the baby in placenta pre- 
via is serious as the statistics in Tables X and 
XI indicate. Of 329 babies who were born to 
the 325 mothers, 225 or 68.4 per cent were 
discharged from the hospital alive. The 104 
babies who did not survive were equally divid- 
ed between stillbirths and neonatal deaths. 

The most important cause for the failure 
of the baby to survive was prematurity. Our 
policy of terminating the gestation promptly 
when the diagnosis of placenta previa is es- 
tablished must necessarily result in the sacri- 
fice of many babies too young to survive an 
extrauterine existence. Only 1 baby of 29 
weighing less than 1000 grams survived al- 
though 10 were delivered alive. In the group 
weighing 1000 to 2500 grams there were 119 
babies of whom 95 were born alive but only 
62 or 65.3 per cent of these survived. How- 
ever, babies weighing more than 2500 grams 
fared much better for 172 of 181 w’ere born 
alive and 162 or 94.2 per cent of these sur- 
vived and were discharged from the hospital. 

Up to the present time the previable and the 
premature baby have been considered expend- 
able in order to insure the greatest possible 
safety for the mother. The dangers of hemor- 
rhage, infection, and thrombophlebitis pre- 
clude the continuation of the pregnancy in 
the patient in whom placenta previa is diag- 
nosed. It is possible that this viewpoint may 
change. The patient who remains in a hos- 
pital where blood can be administered readily 
may run little risk from serious blood loss. 
The prophylactic use of the newer antibiotics 
may decrease the hazard of infection. Cesar- 
ean section provides a safer method of deliver)' 
for the premature fetus than dclivco' through 
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the pelvis. However, wc must never lose 
sight of the fact that once a cesarean is per* 
formed future deliveries must be by the ab* 
dominal route. All of these factors will hav^ 
to receive their proper weight in any future de- 
cision to change our present management 
which has yielded such excellent results for 
our mothers. 

CONCLUSIONS 

Placenta previa is still a major cause of 
morbidity and mortality but modern manage- 
ment has robbed this condition of much of its 
terror. It has been possible to deliver 325 
consecutive patients with placenta previa 
during the years 1931 to 1945 with a maternal 
mortality of 0.6 per cent. 


The following procedure is followed at the 
Chicago Lying-in Hospital. All patients who 
have vaginal bleeding late in pregnancy are 
referred to the hospitahfor examinaten, diag- 
nosis, and treatment. When suitable blood is 
available, a vaginal examination isArriedout 
to determine the presence of placenta previa, 
its extent, the condition of the cerm, fetal 
position, the adequacy of the pelvis and the 
state of the soft parts. These factors plus the 
age, parity, and the physical condition of the 
patient will determine the choice of treat- 
ment for the control of bleeding and delKtry. 
Some of the accepted methods of treatment 
made honorable by tradition have no place m 
the modern hospital. 



CAUSALGIA 
A Study of 75 Cases 

JACK L. ULMER, M.D., F.A.C.S., Major, M.C., A.U.S., Richmond, Virginia, and 
FRANK H. MAYFIELD, M«D., F.A.C.S., Lteucenant Colonel, M.C., A.U.S., 


T he term “causalgia” was first used 
by Mitchell, Morehouse, and Keen 
in 1864 to designate a bizarre symp- 
tom complex occurring after injury to 
peripheral nerves. The main features of this 
symptom complex are severe burning pain and 
h)'perestbesia, in association with trophic and 
vasomotor changes in the injured extremity. 
Little is known about the fundamental causeof 
this condition, and the theories advanced to 
explain it are so numerous that no attempt 
shall be made to develop them. Suffice it to 
wy that in certain individuals following in- 
jury to one or more peripheral nerves a pain- 
ful reflex mechanism is set in motion which is 
accompanied by abnormal vasomotor activ- 
ity, manifested by varying degrees of vaso- 
dilatation or vasoconstriction. Relief can be 
obtained in most instances by surgical inter- 
ruption of the appropriate sympathetic path- 
ways. 

In this paper we present the data from 75 
patients who showed this symptom complex, 
fifteen of these cases have previously been re- 
ported by one of us, with Captain Devine (5). 
These 75 cases were encountered in a series 
of 1,477 peripheral nerve injury cases admit- 
ted to the neurosurgical service of Percy Jones 
^neral Hospital from January 15, 1943, to 
31. 194s, an incidence of approximately 
5 per cent. Three patients were officers and 
72 enlisted men. The ages ranged from 19 to 
39 years. 

. The peripheral nerve injury was incomplete 
*a every instance and resulted from pene- 
trating shell fragment or bullet wounds. The 
sciatic nerve was involved in 29 cases; the 
median in 16 cases; the brachial plc.xus (pre- 

XeuTosursical S«tk>o, Percy Jones Ho^piul C^ter, 
\«leCT«t. Michigan. 

»t the Surpical Conference of the Sixth Service Command, 
wtaga, Illinois, July 58, 1543. 


dominantly the lateral and medial cords) in 
13 cases; the median and ulnar in 8 cases; the 
median, ulnar, and radial in 3 cases; the tibial 
and peroneal (below the knee) in 2 cases; the 
tibial in 2 cases; the median and radial in i 
case; and the femoral nerv'e in i case- The 
nerv'e injury was proximal to the elbow or 
knee in 66 cases (88 per cent) and distal in 9 
cases (12 per cent). No patient had accom- 
panying major vascular injuries. 

In 44 of the 75 cases the burning pain de- 
veloped immediately after the injury, in 14 
within the first 48 hours, and in the rest (17) 
in from 72 hours to 2 months. The symptoms 
had been present for periods of time ranging 
from 3>i weeks to 1 5 months. The majority 
of patients were treated nnthin 4 months from 
the time of injury. 

SYMPTOMS ASD SIGNS 

The cardinal symptom in each case was 
burning pain of a throbbing or aching char- 
acter. The pain was always referred to the 
distal part of the involved e.xtremity and was 
not confined to the autonomous zone of the in- 
jured nerve though it was usually more in- 
tense in that zone. In the hand it was referred 
chiefly to the palm and fingers; in the foot, to 
the instep, sole, and toes. The intensity var- 
ied from less severe states to the unbearable. 
The pain was continuous but subject to ex- 
acerbation by the slightest emotional or phj's- 
ical stimulus, and most of these patients ap- 
peared in a perpetual state of defense and 
went to absurd extremes to protect the pain- 
ful limb. The severity of the pain rendered 
an accurate assessment of the nerve injury 
impossible in many cases. 

The vasomotor manifestations were of two 
tj-pes, vasodilatation and vasoconstriction, 
and in no case was there noticeable alteration 
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TABLE— SUMMARY OF CVSES*— Continued 


Cl5t 

Alt 

laiury 

Onset 

Duration 

Relief 

mcHstnrc 

j ^ 1 

htvolvvd ' 

Treatment 

Result 

lv!z. 

SbtJl fr»gment,Ieft Uiigh 

Immediate 

4 mo. 

COM 

Scutic 

Sympathcctom)', L 2-3 

Relief 

BJ.W. 

19 

Sh«51 tiismetil, right thigh 

a 'Kctka 

jK mo. 

CoW 

Sciaric 

Sympathectomy. L.2-3 

Relief 

>4 

LM.S. 

tS 

Shell fr&graeDt, right {ore&rsi 

Immediate 

mo. 

Warm 

Sledian and 

Sympathectomy, preginilionic, D.2-3 

Relief 

^YER. 

Bullet, left aulla 

a weeks 

aK mo. 

Cold 

Oracbial 

Sympathectomy, prcganjtllonie, D 2-3 

Relief 

>6 

S.P.C 

J5 

Shell {rigmeat, left forearm 

Immediate 

weeks 

Warm 

Median 

Sympathectomy, otesanglioidc, D 3-4 
Later nenrorrhapny, median nerve 

Relief 

A-IJZ. 

)( 

Bullet, left aeth 

, Immediate 

3 mo 

Warm 

Ctachial 

pleiui 

Syrapathectomy. presiogtlonic, D.3-4 
Later oeurolyiis of 8 C. and 1 D. rooti 

Relief 

li 

R.L.Y. 

2$ 

Bullet, right thigh 

Immediate 

t}i mo. 

i 

Cold 1 

Sciatic 

Sympathectomy, L 2-3-4 

Relief 

ut?u. 

Shell fragment, left uUU 

Immediate 


Warm 

BruhUl 

pieiu* 

Sympathectomy, preganglionic, D e-j 1 

Relief 



Immediate 

4 mo 

Cold 



Relief 

cl's, 

i6 

Shell fragment, left arm 

Immediate 

2 mo 

Cold 

M”''" 

Synpaibeclomy, precanglionie, D i-j 

Relief 

>9 


Immediate 

i*/jmo 

Cold 

Nfeilian and . 
ulnar 

Sympathectomy, preganglionic, D 1*3 

Relief 




J mo. 

Cold 

Meilian and 
ulnar 

Sympathectomy, prtgansl'onie, D j-3 

Relief 

n 

Shell fragment, left thigh 

Immediate 

3K mo. 

Cold 

SctaiK 

Sympathectomv. L 2*3 

Relief 

Ik 

iS 




None 1 

Median 

Sympathectomy, preganglionic, I) i-j 

Relief 

ED. 

i; 

Shell fragment, right thigh 


; mo. 

Warn* 

Sciatic 

Sympathectomy, 1, i-r-3 

Relief 

t.i7j 

ti 

Shell fragment. left arm 

Immediate 

8 mo 

Warm 

Median 

Sympalhecfomy. preganglionic, D e-y 

Relirf 

r&. 

Shell fragment, right neck 

4^ hours 

6 mo 

COM 

Urachial I 
plexut 1 


Relief 

21 

Bullet, right thigh 

Immeiliate 

t mo. 

CoM 

i 


Re!.ef 

lCn’. 

>4 

Bullet, leit thigh 

Immediate 

jrao. 

Warm 

Sciatic ' 

Seuronhaphy 

Relief 


Bullet, left forearm 

Imrre«flile 

jmo 

B| 

II22QIIII 

Sym.iathettony, prega-g'-’nic, ll t-i 

Re! rf 

lVs. 

Il 

Shelf fragment, right atil'a 

Immeiliate 

1 

i’? mo 


firaeb’al 

S>nr'*lhectii~)y. p^garitiii^!'', I) »-j 

Kelef 


ij tii, jj l» « prfvioBJ pulSadeo tj). 
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Case 

Aee 

Injury 

Oiuet 

1 

Dutalton , 
1 


involved 

Treatment 

Xeuh 

sM-. 

Bullet. left «rm 

Immediate 



Median, 
radial and 

Sympathectomy, preganglionic, D *-3 

Rtlicf 

D.V.L 

Shell (raiment, right buttock 


a>fmo. 1 

gm 

Sciatic 

Sympathectomy, L i-a-j-c, D i:-i» 

Stlirl 

.‘i 

Shell fragment, right axilla 


4 mo. 

m 

Brachial 

plexua 

Sympathectomy, pregiagbonic, D t-3 

tclirf 

4h 

11 U W. 

Bullet, left axilla 

Iramediale 

smo 

121 

Brachial 

ptexua 

Sympathectomy, preganglionic, D a-g 

Rclitl 

c.l’ir. 

Bullet, right thigh 


411.0 

QH 

Femoral 

Sympathectomy, Ui-x-j-a 

fct&f 

4); 

L.PS 

JJ 

Shell fragment, right arm 

Immediate 

6H mo 


Median, 
ulnar and I 
radial 

Sympathectomy, preganglionic, D a-j 

Rcllrl 

Fh?C 

>4 

Shell fragment, U(t arm 

Immediate 

jKbm- 


hfediaaand 1 

Sympathectomy, preganglionic, D t-s 

Relief 

sTl 

le 

Shell fragment, right axilla 

Immediate 

1 

gmo 


Median 

Sympathectomy, pregangLonic, D r-j ^ 

Rel.ef 


Shell fragment, left thigh 



gn 


Sympaibeclomy, 1. »->-J 

Rehel 

Bi 

Ballet, left thigh 


m 

Cold 

'SeUUc 

1 Sympaihectemy, L.i-a-j 

ReUI 

1 Relief 

A,Vf 

Shell fragment, left thigh 

1 week 

'rweeka 

Cold 


Syitipatheetomy, L r-i-j 


j Bullet, left axilla 

Immediate 

jmo. 

Cold 

1 Biatbial 
' plexus 

. Sympathtetomy, peegiagtiooie, D t-l 

' Relief 

fReM ” 

■R^ief 

Relief 

Relief 

W if B. 

j Bullet, rigne thigh 

eiuo 

jKmo. 

None 

Sciatic 

1 

Sympathectomy, L r-i-j-4 

V 

i 3 

Shell fragment, right thigh 

iweeki 

,Xb» 

Warm 

j Sciatic 

^ Sympathectomy, t a-»-J 

Firs. 1 

Shell fragment, right axilU 

1 


xKmo. 

Cold 

1 Ischial 

Sympathectomy, preganglionic, D rJ 

s 8 

\\ P.C 

Shell fragment, left arm 

Immediate 

DM 

Warm 

Median and 

Sympathectomy, preganglionic. U t-i 

ofss 

Bullet, left axilla 


aid mo. 

n™ 

1 hf^an aod 

Sympathectomy, preganglionic. U a-J 

60 

FIS. 

Shell fragment, right leg 

4S boura 

xmo 

CoM 

Ubia! 

Sympathectomy, l~a-j-4 

■ 


*Tbe fint 15 of the 7J cases itreresunimarbedtn • previois pubCcatkm O)- 


in the type while the patient was under our 
observation. The skin of those in vasodilata- 
tion was usually reddish, dry, scaly, and 
warmer than that of the normal extremity 
and the hair long and coarse. The skin of 
those in vasoconstriction was usually cold, 


thin, and glistening, and 

Up^S/ortL‘dSt3:rnd1ro^(icche^ 

relief from the application of ni 
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ty-eight preferred cold water; 30, warm water; 
and 7 noted no significant effect of moisture. 
It seemed that warm water gave relief where 
there was vasoconstriction and cold where 
there was vasodilatation. 

Most of these extremities showed grada- 
tions of joint stiffness brought on by painful 
splinting and disuse. This was one of the 
greatest residuals after the relief of pain but 
proved amenable to physical therapy if treat- 
ed early. 

In the more severe cases, the patients were 
usually malnourished because of low food- 
intake. 

Most of these patients were irritable, shut- 
in, critical of attendants, and showed no in- 
terest in family or friends even though they 
had been overseas for many months. Their 
facial e.xpression manifested evidence of 
anxiety, weariness, and distress. These find- 
ings suggested that the disorder might be 
functional, so psychiatric examinations were 
carried out in some of our patients before and 
after operation. After relief of the pain, all 
appeared essentially stable and normal, and 
without exception they became pleasant, co- 
operative, and happy. In our patients there 
was no evidence of any definite predisposing 
constitutional factor responsible for the devel- 
opment of this syndrome. 

There appeared to be no correlation be- 
tween the severity of the nerve injury and the 
intensity of symptoms. The nerve lesion was 
incomplete in each case. 

METHODS OF STUDY 

These patients were studied to correlate 
subjective symptoms and trophic disturban- 
ces with blood flow in the injured part. 
Blood flow was determined by means of os- 
cillometric and skin temperature readings in 
the first 15 cases and by skin temperature 
readings alone in the rest. Those in vaso- 
dilatation usually showed skin temperature 
readings from i to 4 degrees higher than read- 
ings of corresponding areas of the normal ex- 
tremity; those in vasoconstriction showed 
readings from 2 to 6 degrees lower. 

One patient in vasoconstriction developed 
malaria (Plasmodium vivax) and during the 
periods of elevation of temperature was com- 


pletely free of pain. The pain returned, how- 
ever, when the malaria was controlled. Be- 
cause of this observation, artificial fever 
therapy was tried in 5 patients, i of whom 
remained well after 3 treatments. The others 
received as many as $ treatments, with relief 
for the period of elevated temperature only. 
Subsequent sympathectomy was followed by 
relief in these 4 patients. 

X-ray film of the painful part was made in 
20 cases. Each showed some degree of de- 
mineralization of the small bones of the hand 
or foot as contrasted to the normal. The 
changes were most marked in those in vaso- 
dilatation. However, the demineralization 
appeared no more pronounced than in some 
cases of comparable nerve injuries without 
causalgia. 

TREATMENT 

Seventy-two of our patients were treated 
by surgical procedures, 70 by surgical inter- 
ruption of the sympathetic chain, which in- 
cluded preganglionic ramiseclomy of the sec- 
ond and third dorsal ganglia for the upper 
extremity and removal of the second and 
third lumbar ganglia for the lower extrem- 
ity. Sixty-three of the 70 were cured by the 
initial operation. 

Two patients with severe but incomplete 
lesions of the sciatic nerve were treated by re- 
section of the injured segment and neuror- 
rhaphy. This procedure relieved the pain in 
both instances. 

In every case, procaine block of the appro- 
priate sympathetic ganglia was done before 
definitive treatment was carried out. This 
procedure invariably gave immediate and 
dramatic relief of the pain for periods ranging 
from I to 3 hours, but in most patients it 
reached its previous intensity in a very short 
time. In a few, partial relief persisted for 
several days. During the period of remission, 
the patient became co-operative and permit- 
ted a more thorough sensory and motor eval- 
uation of the involved extremity, whereas 
examination w'as unreliable before the pain 
was relieved. Frequently, where no motor 
function had been observed previously, the 
patient began to move the cxlremily immedi- 
ately. This suggested that in some of the 
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cases the pain had initiated a reflex paralysis 
(Livingston). 

Since numerous reports have been made of 
permanent cures from one or more sympa- 
thetic blocks, some patients were inject^ 4 to 
8 times. There was always immediate relief 
of the pain, but no patient obtained complete 
and permanent relief from this procedure. 
However, the sympathetic block served two 
useful purposes: First, by relieving the pain 
temporarily it permitted a more accurate eval- 
uation of the nerve injury; and second, it es- 
tablished the indication for sympathectomy. 
In the last 55 cases, this procedure was used 
for diagnosis only. 

Neurolysis was done in s cases and periar- 
terial sympathectomy at the level of the in- 
jury in 3 cases, but the pain was not influ- 
enced by these procedures. Later these pa- 
tients were sympathectomized with relief. 

SPECIAL CASES 

Seven patients were not completely cured 
by the initial operation on the sympathetic 
chain but 4 were cured by subsequent opera- 
tions. These deserve special comment. 

Three patients with high sciatic injuries 
(buttock or above) obtained partial relief 
after removal of the second, third, and fourth 
lumbar ganglia. Later removal of the first 
lumbar ganglion resulted in complete relief. 

Another patient with a similar lesion had 
the first, second, third, and fourth lumbar 
ganglia removed initially. Following this he 
was completely relieved of pain for 72 hours, 
when moderate pain recurred. Paravertebral 
procaine blocks at the level of the eleventh 
and twelfth dorsal vertebrae gave immediate 
and complete though temporary relief on two 
occasions. A starch-iodine test demonstrated 
sweating over the buttock, leg, and dorsum of 
the foot. It was concluded that some sympa- 
thetic fibers to the injured segment of nerve 
remained. The eleventh and twelfth dorsal 
ganglia were removed by resecting the 
twelfth rib. At this operation the diaphragm 
was sectioned to verify that the upper lumbar 
chain had been removed. Complete relief 
followed. 

A similar patient with a sciatic lesion at the 
buttock had the second, third, and fourth 


lumbar ganglia removed, followed by incom- 
plete relief. Procaine block at the level of the 
first lumbar vertebra gave temporary rtliei. 
The first lumbar ganglion was then removed 
without benefit. Procaine injection at the 
eleventh and twelfth dorsal vertebrae gaw 
complete relief on two occasions. With this 
evidence plus the fact that sweating persisted 
in the location of the pain and also at the level 
of the injury, the eleventh and twelfth dorsal 
ganglia were removed and complete relief 
followed. 

Two patients with lesions of the upper «• 
tremity had the third and fourth dorsal gang- 
lia interrupted instead of the second and third 
because of mistaking the fourth rib for the 
third in the exposure. - This produced only 
partial interruption of the sympathetic supply 
to the involved limb and these patients were 
only partially relieved. The first patient 
then relieved by a neurorrhaphy of the raediaa 
nerve. In the second case neurolysis of the 
eighth cervical and first dorsal roots did not 
affect his symptoms. However, he has since 
improved to the point where no further sue- 
gical interference seems indicated. 


DISCUSSION 

In each case of this series, symptoms r^ 
suited from high velocity missile . 

large mixed peripheral nerves and we wC 
they represent true causalgia. For a time 
was felt that causalgia was a distinct en h 
but the underlying disorder is no dou 
lated to that of a heterogeneous Pi. 

ful posttraumatic dystrophies, ^ 

deck’s atrophy, posttraumatic pamlul osK 

porosis, and other so-called minor causa^gijs 
(Homans). The chief difference is one c« 
gree, perhaps, varying with the 
nerve involved. 

The vasomotor disturbance 
types, vasodilatation and vasoco 
Forty patients of this group 
dilatation and 35 ''^^oconstrict on. 
subjective symptoms were iden 1 . £(i,e 

abjective signs in bol'' 

sympathetic chain relieved P alter- 
groups. Therefore, it would ®PP for 

ation of blood flow was not r P 
the pain. 
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In the majority of our cases the intense 
burning pain occurred immediately after the 
injury, which rules out infection and irritative 
scar formation as significant etiologic factors. 
In fact, with rare exception the traumatic 
wounds healed without gross infection. 

The trophic manifestations in some cases 
were essentially the same as those seen in 
comparable nerve injuries without causalgia, 
but the secondary joint changes with resulting 
fibrous ankylosis were more severe because of 
voluntary immobilization of the painful ex- 
tremity. t 

Seven patients of this group failed to ob- 
tain complete relief from the initial operation 
upon the sympathetic chain. Five W’ere pa- 
tients with wounds involving the sciatic nerve 
at the buttock or above. Removal of the 
second and third lumbar ganglia had been 
effected in each case. Subsequent removal of 
die first lumbar ganglion in 3 of these resulted 
in complete cure. In 2, removal of the 
eleventh and twelfth dorsal and first lumbar 
ganglia were required. In the other 2 cases 
which involved the upper extremity, incom- 
plete sympathectomy was done at the initial 
procedure when the fourth rib was removed 
instead of the third. One patient was then 
relieved by neurorrhaphy of the median nerve. 
In the other case, neurolysis of the eighth 
cervical and first dorsal roots did not affect 
his symptoms. However, he has since im- 
proved to the point where no further surgical 
interference seems indicated. 

Those patients not relieved by the initial 
sympathectomy showed evidence of incom- 
plete sjmapathetic denervation, not only to 
the area of^ referred pain, but to the area of 
injury. This was verified by sweating in these 
areas as shown by starch-iodine tests and 
evidence of lowered skin resistance to elec- 
trical conduction. This has been more notice- 
able in the cases involving the lower extremity 
wl^re the injury was high in the thigh. 

From these observations, it would appear 
that the sympathectomy must include the in- 
segment of nerve. However, the pos- 
sibility of anomalies of the sympathetic chain 
must be considered. It can be stated that re- 
moval of the second, third, and fourth lumbar 
ganglia may be inadequate for lesions high in 


the thigh. In these cases it may be necessarj’ 
to remove the first lumbar as w’ell as the 
eleventh and twelfth dorsal ganglia. For le- 
sions of the upper extremity preganglionic 
sympathectomy of the second and third dor- 
sal ganglia is necessary. The segment of the 
S3rmpathetic chain removed has been identi- 
fied postoperatively by x-ray examination 
through the use of a metallic clip on the prox- 
imal end of the chain when the lumbar op- 
eration was done and identity of the rib re- 
moved when the dorsal operation was done. 

Various medical and surgical treatments 
have been advocated for the cure of causalgia 
but in our experience surgical interruption of 
the appropriate sympathetic ganglia has been 
the most effective procedure. It has provided 
relief in each case and has the advantage of 
carrying a minimal penalty, in contrast to 
more radical surgical procedures such as re- 
gional injection of alcohol, rhizotomy, and 
chordotomy. 

SUmtARV AND CONCLUSIONS 

The data from 75 cases of causalgia due to 
war wounds of large mixed peripheral nerves 
have been presented and the following con- 
clusions are drawn. 

1. The pathologic mechanism is obscure. 

2. The disorder is characterized by burning 
pain in association with vasomotor disturb- 
ances in the distal part of the extremity. 

3. The vasomotor disturbances are of two 
types, vasoconstriction or vasodilatation. 
The possibility that the vasomotor state may 
vary in any case is recognized but has not been 
observed. 

4. The pain can be relieved by appropriate 
sympathectomy. The sympathectomy must 
be complete, however, and with lesions in- 
volving the upper portion of the sciatic nerve 
removal of the sympathetic chain as high as 
the eleventh dorsal ganglion may be required. 
For lesions of the upper extremity pregang- 
liomc operation is adequate. 

5. Procaine block of the appropriate chain 
is a necessary diagnostic procedure. 

6. Repeated procaine block as a therapeu- 
tic agent has not been effective in our hands. 
Certain patients have improved w'ith this pro- 
cedure, but none has been completely relieved. 
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7. Resection of the injured segment of 
nerve will provide relief. Neurolysis and peri- 
arterial sympathectomy at the level of the 
injury are ineffective. 

8. Sympathectomy should be done as soon 
as the diagnosis is established, to prevent the 
psychic trauma of prolonged pain and crip- 
pling joint stiffness. 

9. Causalgia has been noted only with in- 
complete nerve lesions. 

10. Recovery of function is often rapid after 
relief of pain. Consequently, primary neuror- 
rhaphy is rarely indicated. 


Note.— Our series of causaJgia cases treated by sympi- 
thectomy now totals 103 cases as of Deccmberji, iws.ia- 
eluding 2 additional cases of high sciatic injury tequmiig 
removal of the nth and 12th dorsal ganglia, and the results 
and conclusions remain the same. For the same period 
2,318 cases of peripheral nerve injuries were admits 
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TREATMENT OF PAINFUL SPONDYLOLISTHESIS 

J. PUIG GURI, M.D. 


S INCE the introduction of surgical pro- 
cedures for the treatment of painful 
spondylolisthesis, one of the most fre- 
quent problems that the orthopedic 
surgeon has to face is to decide whether a spe- 
cific case has to be treated conservatively or re- 
quires a spinal fusion. On the other hand, 
when this decision has been reached, and a 
spinal fusion is indicated, the next problem is 
in regard to the type of operative technique 
that will prove most satisfactory. 

Some French surgeons oppose the use of the 
Albee technique on the basis that the graft is 
situated too far posteriorly (Guilleminet) ; that 
in the event of an associated spina bifida, it is 
impossible to obtain a solid insertion of the 
osseous transplant (Salmon and Contiades); 
or that when the superior spinal segment is 
markedly displaced, it is difficult to obtain 
good contact betw’een the graft and the spin- 
ous processes (Mathieu and Demirleau). The 
technique preferred by most of these authors 
is the use of two flexible osteoperiosteal grafts 
placed on either side of the spinous processes. 
Desfosses and Colleu have advised the use of 
small grafts inserted between the superior and 
inferior articular processes, in order to obtain 
^ bridging of the abnormal gap in the neural 
arch. 

Because all these previously described 
techniques have no direct action upon the an- 
terior part of the vertebra— where the real 
displacement takes place— several other pro- 
cedures have been introduced directed toward 
producing a fusion between the vertebral 
bodies or the transverse processes of the fifth 
lumbar vertebra and the iliac bones, by means 
of an osseous transplant (Lance and Aurrous- 
seau, Friberg, Mathieu and Demirleau, Zahr- 
^dnicek). Others, following Capener’s sugges- 
tion have been fusing the fifth lumbar body to 
.the sacrum ,by means of a tibial graft placed 
through a transabdominal route (Burns, Jenk- 
’us, Kellog Speed, Mercer, Friberg). Finally, 

From the Department of Orthopedic Surgery, State University 
Iowa, Iowa City, Dr. Arthur Steindler, Director. 


Dandy emphasizes the importance of the in- 
tervertebral disc pathology in cases of spon- 
dylolisthesis and advises the curettement of 
the defective disc or discs, and the fusion of 
the anterior spine. 

In this clinic the surgical treatment of pain- 
ful spondylolisthesis consisted of the use of the 
Hibbs’ technique or a combination of ^those of 
Albee and Hibbs as described by Steindler. 
Technically both procedures have been safe 
and easily accomplished. However, they are 
not indicated unless there is assurance that 
the results obtained will be superior to results 
obtained by conservative treatment and that 
the procedures will prevent further slipping 
of the displaced vertebral bodies. 

The purpose of this report is the review of 
the end-results of cases having a long term 
follow-up. The material available consisted of 
313 cases of spondylolisthesis. For this anal- 
ysis we selected those cases having good din-' 
ical and radiographic follow-up for at least 2 
years after initiation of treatment. Cases with 
other cxtraspinal conditions that could mask 
the evaluationof the end-results (osteoarthritis 
of the hips, old fractures of femur or tibia, 
poliomyelitis of lowers) were also excluded. 

There were 60 cases that fulfilled all these 
requirements. These patients were treated 
either conservatively or surgically or by a se- 
quence of both. There were 45 males and 15 
females. The age of the patients ranged from 
12 to 55 years. 

RESPONSE TO TREATMENT 

Conservaiive measures. Thirty-four patients 
were treated by physiotherapy, traction, and 
spinal support. The results were as follows; 

Complete relief, characterized by complete 
freedom from pain and ability to resume 
former occupation, w’as obtained in 14 cases 
(41.1%). In I of these cases back pain re- 
curred after a symptom-free period of 10 years. 

Partial relief, characterized by back pain 
only after exertion, was obtained in 12 cases 

(35.2%). 
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No relief in 8 cases (23.5%). 

Spinal fusion. These cases arc divided in 2 
categories: 

1. Patients treated by fusion without pre- 
vious trial of conservative treatment. In 26 
cases spinal fusion was performed within a 
few weeks after the patient was admitted, or 
as soon as the acute episode of back pain had 
been relieved by physiotherapy and traction. 
The results were as follows: Complete relief, 
characterized by freedom from pain and abil- 
ity not only to resume their former occupa- 
tions but also their habitual sports, was ob- 
tained in 20 cases (76.9%). The observation 
period of these cases ranged from 2 to 8 
years after operation was performed (average 
observation period was 3.5 years). Partial re- 
lief, characterized by some bac^ pain after 
exertion, in 5 cases (19.2%). No relief in 1 
case (3.8%). 

2. Patients treated by fusion after trial 
with conservative treatment. In 13 cases of 
spondylolisthesis in which the conservative 
treatment had produced only partial relief or 
no relief at all, spinal fusion was ultimately 
performed. The results were as follows: Com- 
plete relief of symptoms was obtained in 7 
cases (53.8%). These patients had been sub- 
jected to conservative treatment before the 
operation for periods of time ranging from 4 
months to $ years. The follow-up after spinal 
fusion was from 2 to ii years (average ob- 
servation period was 4.5 years). Partial relief 
of symptoms was obtained in i case (7-6%), 
the patient complaining of some back pain 
after exertion. Before operation this patient 
had continuous low back pain with- sciatic 
radiation. No relief of sjmiptonis was ob- 
tained in 5 cases (38.4%). These 5 patients 
were treated conservatively for periods rang- 
ing from 6 months to iX years, prior to surg- 
ery, with no improvement. 

COUPARATIVE STATISTICS 

If now we consider the results of the total 
39 spinal fusions performed and compare with 
the 34 patients treated conservatively, we 
will observe that the percentage of good re- 
sults was superior in the fused cases (69.2%) 
than in the ones treated by conservative 
measures (41.1%). 


Also in favor of the surgical fusion, we must 
consider the fact that a certain number of tie 
patients completely symptom free after tl^ 
fusion of the posterior spine, had failed to re- 
spond adequately to conservative treatment. 


THE PRESENCE OF SCIATIC RADUTION IK 
CASES OF SPONDYLOLISTHESIS 


In 4 of the patients who failed to improve 
after surgical treatment, there was low back 
pain with associated sciatic radiation as far 
down as the ankle or toes. Since in recent 
years the role of the interv’ertebral disc as 
cause of low back pain has been greatly em- 
phasized, these cases were rechecked for the 
possibility of overlooked disc pathology asso- 
ciated with the vertebral displacement. 

The fact that these patients continued to 
complain of sciatic radiation after fusion 
strongly in favor of this supposition. But it 
will be erroneous to form hasty conclusions 
based only on these 4 cases and state that the 
presence of a definite and persistent sciatic 
radiation before treatment constitutes a sign 
that all the symptoms will persist unless r^ 
moval or curettage of the disc is performw- 
Review of the histories of aU the 60 paUents 
here reported revealed the followings 
Low back pain with sciatic radiation as 
down as the ankle or toes was a complain 
18 patients before initiation of ‘ t. 

10 of these cases, the radiation was ^ ' 

in the remaining 8, bilateral. In addi 

the radiation, 3 patients complamed of numo 
ness and paresthesia in the lower jjj 


aiiu uaicaiucoia in 

The neurological examination was nCo . 
all but 2, with unilateral 


those being cases witn 

radiation and having bilateral abolis 
Achilles reflex. or 

In none of them was the disc colored __ 


curetted. They were treated 
atively or by fusion of the pos , 

Under treatment, complete rehe 

and sciatic radiation was radia- 

(SS..%); complete relief 

tion but some persistence of the ^5 ob- 

obtainedln4cesesJ^|W;~ 


tained in 4 cases (22.2 


sierreu 10 , to accept 

In view of these Jhere are other 

either Steindler’s proposal that tneic 
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conditions besides a herniated intervertebral 
disc that may produce sciatic radiation, or 
the fact that the symptoms produced by a de- 
fective disc when spondylolisthesis is present 
can be relieved in some cases by procedures 
other than the removal andcurettage of the disc. 

From a clinical point of view the most im- 
portant point is the recognition of which pa- 
tients will show improvement following fusion 
and which will remain unchanged after the 
surgical procedure has been performed. 

Carefully checking the records of these i8 
patients we were unable to find a definite sign. 
In all of them the neurological examination 
was inconclusive or negative; the leg signs 
were positive in both groups; so was the mus- 
cular spasm or the presence of sciatic scoliosis. 
However, there was one factor which appeared 
consistent and reliable. All patients who failed 
to respond to surgical fusion of the posterior 
spine were those who, under previous conserv- 
ative treatment, had failed to show any degree 
of improvement. Consequently, it is advisable 
to treat these cases of spondylolisthesis with 
sciatic radiation conservatively for a period 
of time, and to perform an eJ^loration of the 
' intervertebral disc of those failing to respond, 
prior to fusing the posterior spine. 

degenerative changes of the interver- 
tebral DISC IN CASES OF SPONDYLOLIS- 
THESIS 

Degenerative chanps in the intervertebral 
disc have been described by several authors, 
bchmorl and Junghanns found it deformed, 
thinner, sometimes S-shaped. Putschar ob- 
served the complete interruption of the an- 
nulus fibiosus and ossification of the anterior 
P3rt. Hitchcock states that the buttress that 
develops on the anterior part of the sacrum 
jn cases of spondylolisthesis is formed in 
^^rge measure by the dislocation of the inter- 
vertebral disc itself. 

^ result of this disc degeneration, in- 
s aWity and abnormal mobility at the level 

the displaced vertebra are present. Roent- 
gcnographically, this is evidenced by the pres- 
ence of sclerosis and reactive new bone forma- 
tion. 

In order to correct this instability, some sur- 
geons have proposed fusing the anterior spine 


at the level of the vertebral bodies. Dandy 
not only advises it, but states that fusion of 
the posterior spine without removing the discs 
accomplishes nothing because it merely covers 
the defective discs and the symptoms continue 
practically unchanged. Furthermore, he states 
that after the curettage of the disc the poster- 
ior graft will be contraindicated because it 
prolongs the period of recumbency and adds 
nothing to the fusion that follows complete 
removal of the disc. 

We have no personal experience on this 
point but it seems to us that if all the symp- 
toms described by the patient with spondylo- 
listhesis could be relieved by fusing only the 
vertebral bodies, then one could conclude that 
in those cases in which spontaneous fusion 
between the fifth lumbar and the sacrum oc- 
curred, there should be freedom from all com- 
plaints. However, actual clinical experience 
docs not substantiate this theoretical suppo- 
sition. Among our material we found 3 cases 
in which there was an osseous fusion between 
the fifth lumbar body and the sacrum (Fig. i), 
and 2 cases in which the osteophytic forma- 
tion had been so marked that a solid osseous 
bridge extended all along the anterior part of 
the lumbosacral joint. Four of these patients 
were admitted complaining of recurrent epi- 
sodes of low back pain of several years* dura- 
tion. They were completely relieved either 
by spinal support or alter a posterior spinal 
fusion had been performed. 

These apparently contradictory findings 
cease to appear so paradoxical when, from the 
narrow field of the intervertebral disc, we turn 
to consider the vertebral colurrm in its totality. 
It is then that we realize that in addition to 
the alterations produced by the defective disc 
upon the surrounding ligaments and nervous 
structures, the forward displacement of the 
whole upper spinal segment will also disturb 
the physiological harmony of the different 
structures responsible for the spinal stability 
and human posture. As a result, an extra 
burden is placed upon the spinal muscles and 
the spinal ligaments. 

It is our impression that, while in cases of 
pure intervertebral disc disease or in very 
mild cases of spondylolisthesis the fusion of 
the anterior spine may be capable of produc- 
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ing a permanent relief, in those cases in which 
a marked forw’ard displacement has already 
taken place, the posterior spine should be 
fused in order to provide a better stability for 
the back. 

ROENTCENOORAPinC ASPECTS 
IN SPONOVLOLlSTnESlS 

The roentgenographic aspects of spond3'lo- 
listhesis have already been described in detail 
by several authors (Schmorl and Junghanns, 
Capener, Brailsford) and consequently a gen- 
eral description is unnecessary. However, we 
arc interested to study this condition through 
roentgenographic series of several years’ dura- 
tion, in order to determine the sequence of the 
pathological signs and to determine if there is 
any progression of the displacement after the 
conservative or surgical treatment had been 
undertaken. 

One hundred and fifty-one cases were stud- 
ied in detail. They were divided as follows: 

Spondylolisthesis ajffecting the fifth lumbar 
vertebra. In 137 cases the displacement oc- 
curred at the fifth lumbar vertebra. Of these, 
102 belonged to grade i; 16 to grade 2; 10 to 
grade 3; 4 to grade 4, of Meyerding’s classifi- 
cation. In addition, in 3 cases the displaced 
vertebra was Inside the pelvis, in front of the 
first or second sacral segment. 

Among the cases belonging to grade 1 of 
Jleyerding’s classification, the roentgeno- 
grams were not uniform. In 56 cases, the 
intervertebral disc was apparently normal. In 
12 there was a thinning of the posterior part 
of the disc. In 34 the disc was markedly or 
totally destroyed. Sclerosis of the osseous 
surfaces could be observed in most of the 
cases with disc degeneration. In others, a but- 
tress formation was present at the anterior 
part of the sacrum, 

Among the cases belonging to grade 2 of 
Meyerding’s classification, signs of localized 
osteoarthritis were present and practically all 
of them presented thinning of the interverte- 
bral disc to variable degrees. 

The cases belonging to grades 3 and 4 of 
Meyerding’s classification could be subdivided 
in two groups, according to whether or not 
signs of new bone formation were present. 
When new bone formation took place, a but- 


tress at the anterior part of the sacrum tos 
present in most of the cases, while in others 
the sacrum and the body of the fifth lumbar 
were fused together. 

On the other hand when new bone forma- 
tion did not take place, we observed the 
rounding off of the anterior border of the sa- 
crum and, occasionally, the notching of the 
inferior surface of the fifth lumbar vertebra, 
forming what roentgenographically appeared 
to be a joint-like image between the last lum- 
bar vertebra and the sacrum. The more ad- 
vanced cases presented a tilting of the fifth 
lumbar body, a narrowing of the interverte- 
bral foramen between the fourth and fifth lum- 
bar vertebrae, and a flattening of the posterior 
third of the body of the last presacral seg- 
ment (Fig. 2). Sclerosis of both osseous sur- 
faces could observed. 

One of the most interesting phenomena^as 
the flattening and redressement of the sacral 
body. In cases belonging to grades i and j of 
Meyerding’s classification, the sacrum had a 
configuration and position compatible mtn 
anatomical individual variations. Howewr. 
in some of the rases belonging to grade 3 an 
practically all those belonging to 
of Meyerding’s classification, on lateral p 
jection the sacrum appeared to hai’C a roun • 
ed off anterior border, the conformation 
straight, and its position was more ve: 
than usual (Figs. 3 and 4)- , , i., 

Spondylolisthesis afiecling the fourth iumy 
vertebra. In 7 cases there was a fo^ard di 
placement of the fourth lumbar ' t[j. 

presented a separate neural arch, 
placement was never very 
spending to grades i or 2 of . . jp,T 
classification. In addition there 
of the intervertebral disc in 5 of 

osteoarthritis in i case, and sacr 
the fifth lumbar in 2 cases (Fig. .j. 

Pseudospondylolisthesis of Jungjo j 
cording to Sisefsky the term P^eu^^e 
listhesis was first used by . g^cond- 

cases of violent vertebral disloca 
ary to luxation fracture. ^^ate the 
hanns has used the same term .u.rwhen 
dislocation of one vertebra upon ot a 

there is not a preceding = ‘£“terred 
separate neural arch. In addition, ne 
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Fig. $. Forward displacement of the fourth lumbar body. 
The OUh lumbar vertebra is sacralizcd. 


More recently Stewart In a collection of 
Eskimo and Indian skeletons found 3 speci- 
mens similar to those described by Junghanns 
and could observe the existence of marked 
arthritic erosion of the articular facets of the 
small intervertebral articulations. 

Among our patients we found only i case 
that presented all the characteristics described 
by Junghanns. The displacement occurred at 
the level of the fourth lumbar vertebra, and 
marked ostcoarthritic changes of the opposing 
surfaces of the vertebral bodies were present. 
No signs of separate neural arch could be de- 
tected by lateral, right and left oblique pro- 
jections. The corresponding intervertebral 
disc presented definite narrowing. 

Reverse spondylolisthesis. The posterior dis- 
placement of a vertebral body has been ob- 
served by several authors and has received a 
wide variety of names. Sicard used the term 
retrospondylolisthesis; Lippens called it hiero- 
listhesis; Jlouchct spoke of sacrolisthesis; and 
finally the American authors (Ferguson, 
Smith, Johnson) have reported cases under 
the title of “posterior displacement of the fifth 
lumbar vertebra.” 

In spite of so many reports, the existence of 
such a condition has been denied by WlUis, on 
the basis that we are dealing with an optical 
illusion. This author studied 50 skeletons of 


the Haman IMuseum and found that In only 
17 were the opposing surfaces of the fifth lum- 
bar and the sacrum equal. Among the re- 
maining ones, the anteroposterior diameter d 
the sacrum was from K to i inch shorter than 
that of the opposing surface of the last lumbar 
vertebra. In addition, in some cases the pos- 
terior border of the sacral surface was concave 
toward the neural canal. 

Among our cases studied, we found this con- 
dition in s cases. The displacement was min- 
imal and affected the fifth lumbar vertebra in 
all cases. The anterior borders of the fifth 
lumbar and the sacrum were in alignment. 
The condition remained stationary. 

As there was not a separate neural arch in 
any of our cases we prefer to use the term 
“posterior displacement of the fifth lumbar 
vertebra.” In order to avoid confusion it 
be advisable to use the term spondylolisthesis 
only in those cases in which the vertebral 
displacement is secondary to a separate cewal 
arch. 

Scoliosis associated udlh spondylolislhtsu. la 
5 cases of spondylolisthesis a lumbar scohosis 

was present. The curve extended up to toe 
first lumbar or twelfth dorsal 
There were i male and 4 females. The ages 
ranged from 13 to 16 years when first seenia 
the clinic. The cases were observed from 2 

* WliUe this small number of cases docs 
allow generalizations, we may state tha 
observed two main types. On one hm > 
had cases in which the rotation of . 
bral bodies was the main ,1 

these cases the rotation was present se a 
months before the lateral cun’ature app ^ 
Under treatment, the lateral devia 10 
be easily corrected by means of a p as 
but the rotation remained unchange ■ 
other hand, there was another 
in which the lateral deviation nas . jj 
standing phenomenon. WT’en P , 

were recumbent, the spine t 

genographically essentially pre- 

standing position, the j^voof 

sented a minimal amount w-ere able 

the patients belonging to this po p .^| 
at mil completely to straighten their p 
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Fig. C. a and b, The only change that occurreU between August 8, a, left, 

and December 14, 1944, b, was a thinning of the posterior part of the interverte- 
bral disc. Fusion was carried out in December, 1939. 


After spinal fusion, a straight but rotated 
spine was obtained in the cases belonging to 
the first group. A normal and painless spine 
was the end-result in the second group of cases 
provided that the spinal fusion had been per- 
formed during the early periods of the curva- 
ture. 

The progression of the deformity. In cases of 
spondylolisthesis affecting the fifth lumbar 
h^y, it previously was a widely accepted fact 
that, except for cases in which a buttress or 
c'seous synostosis was present, the fonvard 
slipping could progress at any time, thus in- 
creasing the deformity. This concept had been 
substantiated by reports of several authors 
who had followed the progressive slipping by 
serial roentgenograms. 

Friberg in 1939 aroused the doubt that pro- 
gression of the forward slipping was a con- 
^ant or even frequent phenomenon after pu- 
•^rty. By repeated measurements of the 
roentgenograms of 142 patients treated con- 
servatively, he was able to find a change in 
deposition of the affected vertebra in only 10 
cases. Seven of these patients were under 20 
years of age. In all of them the displacement 
y ^ and could be explained on the basis 

^ ® generation of the intervertebral disc. 

, completion of his study, Friberg con- 
dued that if there was any slipping at all 


during adult life, it never was to such a degree 
that would justify the use of dangerous op- 
erative procedures. He further stated that in 
the literature published after 1925 there was 
not a single convincing picture showing a 
spontaneous change in the affected vertebral 
body. 

It should be remembered that Ferguson in 
1934 had already stated that although a grad- 
ual slipping of the displaced vertebra without 
trauma could be possible, he had never ob- 
served a case. He stated also that the dis- 
placement did not have much, if any, tendency 
to increase. 

Going over the literature of the past 10 
years, we have found several descriptions of 
cases of progressive slipping reported by 
Brailsford, Watson- Jones, Ferguson, Burck- 
hardt, Hitchcock. But at any rate the number 
was comparatively small. 

In our material studied we had the oppor- 
tunity to observe 35 patients for periods rang- 
ing from 2 to 7 years. After repeated x-ray 
films taken approximately every 3 to 6 
months, we were unable to find progression of 
the displacement in any of them. Eleven of 
these patients had been treated conservative- 
ly; 24 of them had been treated by primary 
fusion or fusion was done after trials of con- 
servative treatment (Fig. 6 a and b). 
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As spondylolisthesis ts not a progressive 
condition after pvvhcrty in the majority of 
cases, the question arises as to when the dis- 
placement occurs. 

It is an accepted fact that a marked for- 
ward displacement of the body of a vertebra, 
in the absence of trauma or pathological con- 
dition, is only possible because there is a sepa- 
ration at that part of the neural arch that 
Chandler called the “isthmvJs.” The cause for 
the appearance of such a gap between the 
upper and lower articular apophysis of a ver- 
tebra has several theoretical explanations. 
One of the most widely accepted attributes 
the neural arch defect to a lack of fusion be- 
tween two centers of ossification present in 
each half of a neural arch (Rambaud and 
Renault, Neugebauer). As more recent cm- 
bryological studies have been unable to prove 
the existence of these two separate centers of 
ossification, and the percentage of spondyloly- 
sis found in human fetus is far lower than the 
percentage of separate neural arches observed 
in adult spines, this congenital theory has In^cn 
less and less accepted. Other explanations, 
such as trauma at birth and after (Hitchcock, 
-Azerna, Gloricux and Rocdcrcr) progressive 
erosion of the isthmus, localized aseptic necro- 
sis (JuHtz), have been formxilatcd by several 
authors. 

Regar<lless of which of these theories we 
accept, the fact still remains that while spon- 
dylolysis may occur at any level of the spine, 
a marked fonvard displacement has only been 
obserx’cd at the fifth lumbar vertebra. This, 
together with the fact that while spondylo- 
listhesis has been descriljcd in several human 
races it has never been found in the fetus or in 
the anthropoids (Willis), has called the atten- 
tion of the anatomists and orthopedic sur- 
geons to the peculiarities of the lumbosacral 
angle and to the characteristics of human 
posture. 

The evolution of man’s posture has been the 
object of several theoretical suppositions. Dis- 
regarding the more or less accepted explana- 
tions formulated by Keith, Morton and Wood 
Jones, we have fairly good evident tluit man's 
posture, as an erect terreslial biped, has suffer- 
ed several modifications. Boule, in his book Les 


fiommcs fossiles, states that the Neandert 
man found in “La Chapelle aux Saints” hai 
crouching posture, a minimal lordosis, and 
lower limbs were in slight flexion. On theotl 
hand, Mitchell quotes the studies of Profes 
Low, who, measuring the skeletons belong! 
to the Bronze age, found that the poster 
vertical measurement of the lumbar vertebi 
slightly exceeded the anterior one. Profesi 
Turner reports on his studies on human sk 
etons during the “Challenger" expedition; 
widely known. He found that the luml 
spine of one of the most primitive forms 
the human race, the Andaman Islanders, ^ 
almost straight or slightly conve.xbackn-ari 
Finally, Cunningham, studying the skeletc 
of several human races from the collectio 
in the British Museum and the Museum 
the Royal College of Surgeons in Englat 
found that there was a progressh’ediminuti 
of the vertical diameterand an increase of t 
sagittal diameters in Europeans andnath 
of Indm as compared with more prirmti 
races such as the Andamans, Auslraiiai 
and Negroes. This is interpreted as stri 
tural modification secondary to adoption ol 
belter posture, because the more erect a m 
is, the more weight a vertebral body has 


carry. 

Therefore, tve see that the configuration 
the human spine has progressively change 
thus permitting more upright posture. Ho 
ever, the human spine has not only chang 
in configuration during the 
During the life span of an individual the 
tebral column suffers also several 
These different changes have been descr ' 
in detail by Bardeen, \^’illis, Carey, ^ 
and can be summarized as follows: 

In an embryo of 7 millimeters the spm 
column forms a single curve of f 

cavity, the v’cntral surface of the 
ing the mid-thoracic region. „f»| 

ment on, there is a progressive uncoi 
curvature. In an embryo of 50 mi ^ 
ventral surface of the sacrum faces pp 
mately straight forward. _ 

At birth, the lumbar spine ls 
and the lumbosacral angle is mmi • 
thcr the vertebral bodies nor t 
wedge-shaped. 
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When the child’s hips start to extend, the 
lumbar vertebrae are pulled forward by the 
ligamentous structures and the psoas muscles, 
thus giving origin to the lumbar incurvation. 
This curve is fairly noticeable around the 9th 
to 12th postnatal month, when the child be- 
gins to stand and walk. 

At the end of the second postnatal year a 
definite wedging of the lumbar vertebrae can 
be observed. Progressively, the sacral con- 
cavity becomes more and more marked and 
the lumbosacral angle more accentuated. The 
vertebral wedging increases until the subject 
reaches adult life. 

In short, we may conclude that here wc 
also observe the same phenomenon that took 
place during the course of ages : the apparition 
of a lumbosacral angle and of a lumbar lordo- 
sis in a previously straight or forward curved 
lumbosacral spine. The only difference is, 
that in an individual this process occurs from 
the time he is a 50 millimeter embryo up to 
puberty. If during this period a bilateral sepa- 
rate neural arch is present, the possibilities of 
a forward displacement should be very great. 
Especially at the level of the fifth lumbar 
vertebra, the point of connection between a 
movable and immovable spinal segment. 


CONCLUSIONS 

1. In cases of painful spondylolisthesis a 
complete relief of the symptoms was obtained 
m 41.1 per cent of the patients treated con- 
servatively and in 69.2 per cent of the cases 
treated by spinal fusion. 

2. In no instance was a definite progression 
of the deformity observed, after the treatment 
by means of braces or posterior spinal fusion 
had been undertaken. 

3. Surgical procedures that endanger the 
hfe of the patient are not justified either from 
the view of the relief of symptoms, or in order 
to check the progression of the deformity. 

4 - The presence of a sciatic pain associated 
to the local spinal symptoms does not neces- 
sarily mean that permanent relief can not be 
obtained unless the disc is removed or cu- 
retted. In 55.5 per cent of the cases presenting 
such a clinical picture, complete relief was ob- 
ained either by conservative means or after 
tic fusion of the posterior spine. 


5 In advanced cases of spondylolisthesis 
the spontaneous fusion of the anterior spine 
after destruction of the intervertebral disc, did 
not constantly produce complete relief of the 
symptoms. On the other hand, following the 
application of a spinal support or the surgical 
fusion of the posterior spine, all the symptoms 
disappeared. 
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FUNCTIONAL RESTORATION OF THE THUMB 
PolHcization of the Index 

H. KELIKIAN, M.D., F.A.C.S., Chicago, Htinois, and E. W. RJNTCL!FFE, M.S., F.R.CS. 


D uring the second World War we 
saw a number of injured hands with 
the thumb partially or completely 
ablated. The loss of the thumb de- 
prives the hand of most of its usefulness. The 
palm can still be used as a paddle and the re- 
maining fingers may serve as hooks. The fin- 
gers can by themselves curl around a bar, 
pluck a chord, scratch, press down, and pinch 
sideways. Without the thumb, the fingers 
cannot effectiv’el}' hold a pen and wield it 
with skill and speed ; the hand as a whole can- 
not grasp a tool and put it through efficient, 

FroiD the Department of Bone and Joint Surgeo' of Norlh- 
jifstem University Medical School, Wesley Memorial and Cook 
C^ty Hospitals, Chicago, and Ronkswood Hospital of the Min- 
o'.Penaons, Woreester, England. 

Submitted to publication by the permission of Sir Waller 
Harrara, Director General of Jfinistfy of Teasions. 


gainful work. Torque as used in -turning a 
door knob or a screw driver becomes difficult; 
pulp-to-pulp pinch, or opposition, is lost. 

Modern war missiles, especially high explo- 
sives, are extremely destructive. Their action 
is not selective. It is mangling, mixed. They 
destroy all the structures in their way, shat- 
ter the bones and tear the soft tissues into 
shreds. Not only the thumb is injured, but 
the other fingers, usually the index and its 
metacarpal, arc involv'ud. Infections of vary- 
ing severity intervetiu and add their toll of 
destruction. It takes time and numerous co- 
ordinated attempts to salvage a thumb out 
of this havoc, or reconstruct one when it 
has already been amputated. It is, of course, 
desirable that the reconstructed thumb be 



Figs. I and 2. The surgical anatomy of the ablated thumb with compound fracture 
of the second metacarpal bone of the hand as caused by gunshot. 

Fig. I. The vessels supplying the thumb and the radial side of the index arise mainly 
from the radial artery and its continuation, the deep palmar arch. The volar digital 
artery supplying the radial aspect of thcindexxunsinadorsalplane closer to the bone; 
it does not cross the corresponding digital nerve as does the artery on the ulnar aspect 
of the index (shown in the inset). 

Fig. 2. A missile which tears the thumb off and shatters the second metacarpal bone 
of the hand often severs the volar digital artery which supplies the radial aspect of the 
index. The digital artery destined to supply the ulnar aqwet of the index andernanating 
mainly from the superficial palmar arch is not involved. The preservation of this artery 
and its accompanying nerve constitutes the crux of the problem. 
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F'8- 3 - Fig. 4- 


Figs 5toi8 The paUcrnof manigttntnl as exemplified 
by Case i Donald C, Disarticulation of the right thumb 
at the carpometacarpal junction and compound fracture of 
the base of the second metacarpal bone. 

Fig 3 Roentgenogram of the hand. 

Fig. 4. Photograph of the hand against the background of 
the abdominal wall from hich a tube graft has been ims^. 
Note the extensive wound which encroaches upon both 
dorsal and volar surfaces of the hand. Only a small tag of 
shin is left from the ablated thumb. 

Fig. s- Dor-,!) incision to deepen the web space belneen 
the index and long tingers. Juncturatendinum is shown cut 



Fig. 5. Fig. 6. 

Fig. 6. Volar incision is deepened by severing the tnw- 
verse fibers of the palmar aponeurosis. Thesrterywhicbs 
destined to supply the raaial aspect of the tong fctsgrt u 
ligated and cut beyond the bifurcation of the mothet tnint 
The digital nerves arc left undisturbed. The deep or Wm 
verse metacarpal ligament is cut, velar and dorsal inawns 
are joined. Index finger is abducted from the reiaiiMg 
fingers. 


painless. It must move in and out of oppo- 
sitional position-, abduct, flex and touch the 
other finger tips. It must feel or at least dis- 
tinguish between hot and cold' and convey 
some awareness of shape and position. In 
many cases that came to our attention prim- 
ary wound excisions had already been per- 


formed in other stations and wc often did not 
know how conserving, yet complete, the ini- 
tial surgery had been. Military exigencies 
forced us in turn to evacuate soldiers whom 
we had begun treating. The follow-up 
difficult. We did, however, carry on the wore 
on a number of injured thumbs and compiei- 



Fig. 7. The surgical wound between the index and long 
finger is covered with one end of the previously prepared ab- 
dominal tube-, the fingers are kept a^rt with a spreader- 
splint which is bound to the torso with adhesive tape pass- 
ing around an attached tongue depressor. The spreader- 
splint consists of a catheter which is sutured to the 
luils of abducted index and of long fingers. It is made stiff 
by a Kirschner wire. 

Fig. 8. When it is ascertained (6 weeks inter) that the 



tube receives sufficient blood ff?"’ ^ n'jhneij. irimnied. 

released from the abdomen. The tube , .v wd and re- 

and made to cover the original wound of the 

place the scar-bound skin of the .i|,,ound5CO'erto 

Fig. g. Dorsal view of the band niin 

and suture lines healed. , . ,vnu,ine th< 

. Roentgenogram of the han second m'U' 


Fig. 10. Roentgenogram ottneoui j 

inion of the abducted distal {ragmen 
carpal bone. 
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Fig. II. Fig. ij. Fig. 13, 


Fig. II. Osteotomy is performed through the site of faulty union of second metacarpal bone. 

Fig. IS. The osteotomized proximal end of the distal fragment of the second metauarpal bone is coned; 
a cavity is gouged into the distal surface of the greater multangular bone. 

Fig. 13. The coned end of the metacarpal of the index is levered into the cavity of the multangular 
bone. Wire suture is passed to hold the two bones together. The long abduttoi of the thumb is anchored 
to the metacarpal of the index. (This part not shown.) 


ed the job of reconstruction. It is hoped that 
a survey of what was done—of the various 
steps taken— in transferring the index finger 
to take the place of the missing thumb would 
not be amiss. 

Two representative cases are here essayed.* 
In one the thumb had been disarticulated 
completely at the carpometacarpal junction 
and the second metacarpal bone of the hand 
was fractured at its base; in the other the 
thumb was disjointed through the metacarpo- 
phalangeal joint and the distal end of the 
second metacarpal bone had suffered a com- 
pound fracture. Both patients were seen by us 
within 10 days of the original gunshot injury. 
They were sent to us with the damaged hand 
enclosed in circular plaster cast. Upon remov- 
V. I'^tter, further examination revealed 

that in addition to the missing thumb, the sec- 
ond metacarpal bone of the hand had suffered 


a compound comminuted fracture; the exten- 
sor tendons of the index finger were severed 
but the flexors functioned; finally, the sensi- 
bility of the index finger was dulled along its 
radial aspect but remained intact on the ulnar 
side. From these findings and from Uie ex- 
lent of the wound, it seemed safe to surmise 

at Patients with their reconstructed thumbs were presented 
the of the British Orthopedic Association at 

oyal CoIIeRe of Surgeons, October 26-J7. i04' 


that the artery emanating from the deep vo- 
lar arch and destined to supply the radial side 
of the index finger was probably severed; a 
similar fate perhaps betook the smaller dorsal 
Vwigs which accompany the digital branches 



Rg. 14. Kirschner wire is passed through the distal pha- 
lanx dl the transposed index and is attached to the rotation 
mlint incorporated in a cast. 

Fig- *S- The index is gradually rotated into oppositional 
posidon in the ensuing 2 weeks before hard callus could de- 
port. Too hasty rotation of the index might embarrass its 
precarious circulation. 



8ro 


SURGERY, GYNECOLOGY AND OBSTETRICS 



of the radial nerve part-way into the index fin- 
pr; the only sizable blood vessel that main- 
tained the circulation of the damaged index 
was the volar digital artery which runs along 
Its ulnar aspect ; the nerve which accompanies 
this artery, a branch of the median, constl- 

the sole pathway of sensation (Figs, i 
and 2). The preseniation of this artery audttene 

became our primary concerns in trying to polU- 
cize the mdex finger. The principles of asepsis 
chemotherapy, wound closure, prevention of 
contractures, immobilization and elevation 
and functional exercises were also adhered. 
Ihe entire management resolved itself into a 
pattern which will be described as it %vas ap- 
plied for the case with more radical ablation 
of the thumb: that with disarticulation at 
the carpometacarpal junction (Figs. 3 to 18) 
The management was altered slightly, curtail- 
ed and short-circuited, for the case with dis- 
articulation of the thumb through the meta- 
carpophalangeal joint. 

TIXE PATTERN OF MANAGEMENT 

I. Examination and appraisal. The origin- 
al cast is removed, the wound inspected; the 
sensation of the index finger and its power to 
be actively flexed are tested; an x-raypicture 
of the entire hand is taken. The hand and 
forearm are then thoroughly washed with soap 


and water, wrapped in sterile dressings, splin- 
ted and elevated. 

2. Preparation of a pedicled tube {or flap) and 
revision of ihe mound of the hand. The follow- 
ing day, with the patient under general anes- 
thesia, a tube graft (a flap in the milder case) 
is raised from an appropriate area of the ab- 
domen. The hand wound is then revised 
all necrotic tissue, foreign particles, detached 
pieces of bone and blood clot being removed 
Hemostasis is procured. The wound is covered 
with a fine mesh gauze; the hand and the 
forearm are encased in a skin-snug, well 
molded cast, the fingers being left free. 

A banjo-splint is incorporated in the cast 

andelasticfinger-nail traction is instituted. The 

limb is elevated. The traction is maintained 
at night to prevent contracture of the fingers, 
during wakeful hours it is released and the pa- 
tient is coaxed actively to flex and extend a 
undamaged fingers, to flex the index finger 
against resistance. , ■ ^ r 

3. Deepening the web-space between the m e 
and long fingers. When it is made certain 
ly about 4 weeks) that the abdominal tu 
would obtain sufficient blood from its ro 
farthest away from the damaged han<t> 
other end is lifted with a sizable flap 01 s 
bearing a thick pad of fat. Under safe and aae* 
quate constriction of the arm (blood p^ 
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Fig. 19. Fig. 20. Fig, 2t. 


Figs. 19 to 32. Variations as exemplified by Case 3 . Major H. DisarticuKation of the left thumb 
through the metacarpophalangeal Joint with compound fracture of the head of the second metacarpal 
bone. 

Fig. 19. Roentgenogram of the hand soon after gunshot injury, before wound excision. 

Fig. 20. Roentgenogram of the hand following wound exdaon. 

Fig. 21. Roentgenogram of the hand showing osteosynthesis of the proximal phalanx of the index to 
the metacarpal of the thumb which was performed at the same time as closure of the hand wound, 
deepening or the intermetacarpal cleft and covering this with a freshly raised abdominal flap. 


cuff) the web space between the index and 
long fingers is deepened to about 3 centime- 
ters proximally. The skin incision begins 
over the dorsum of the hand, in the cleft be- 
tween the second and third metacarpal bones: 
It is deepened sufficiently to reveal the band 
connecting the extensor tendons of the in- 
dex and long fingers. This junctura tendinum 
IS sharply cut through. The incision is then 
carried across the interdigital web to the vo- 
lar surface where it runs proximally, past the 
distal crease of the palm and then curves ulnar- 
^rd. The volar incision is deepened cutting 
through the transverse, interlacing fibers of 
the palmar aponeurosis. The common arter- 
ial trunk which bifurcates into digital vessels 
or the adjacent sides of the index and long fin- 
gers IS definitely identified. The digital nerves 
iverge from their trunk more proximally 
Th artery: They are left unmolested. 

digital artery going to the radial side of 
he long finger is carefully isolated. It is doub- 
y ligated well beyond the bifurcation of the 
common trunk and cut between the two lig- 


atures. The deep or transverse metacarpal liga- 
ment which binds the adjacent metacarpal 
heads firmly together is then sought and sev- 
ered. The distal fragment of the fractured sec- 
ond metacarpal bone, thus freed, can now be 
abducted radially with the index finger reveal- 
ing a deep cleft. The latter is bounded on its 
radial side by the fractured second metacar- 
pal bone and the first volar interosseous mus- 
cle; the second dorsal interosseous, the third 
metacarpal bone and second lumbrkal re- 
main on the ulnar aspect of the deepened 
cleft. The arm constriction is removed (blood 
pressure cuff is deflated) and all bleeding 
points are caught and ligated. The deepened 
web space is covered with the flap of skin at 
the detached end of the abdominal tube. A 
catheter, made rigid by passing a Kirschner 
wire, is sutured to the finger nails of the ab- 
ducted index and of the long fingers and this 
spreader-splint is bound to the torso by adhe- 
sive tape. Functional exercises are continued. 
In addition to finger exercises the forearm 
and elbow are lifted from the belly repeated- 
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Fig. sj. Fig. a$. Fig. a4- 


Flg. aJ. The hand Round i week after it had been casted and elevated— a necks after the gunshot 
injury— and immediately before surgery- Note that wound estends dofsally cutting across lie extensor 
tendons of the index and overl^g’ sensory nerves; it passes radially across tie pathway of.tbe artery 
and nerve destined to supply the radial aspect of the indei'finger; the fleier tendons which pursue an 
oblique course along the ultm side of the wound were not disturbed. ... . 

Fig. jj. Abdominal flap is sutured to the deepened intermetacarpal cleft; the primary w ouno is elotea; 
Cneer-nail spreader-splint is anchored to the torso. . 

Fig. 94- The hand is released from the abdomen and the detached flap is made to replace the tor- 
bound skin in the region of the distal palm. 


ly so as to obviate flexion deformity of the 
wrist. 

4. Release of the hand from the abdomen; cov- 
ering the original wound; removal of scar-bound 
skin and its replacement with padded integu- 
menl. After it has been definitely made cer- 
tain that the tube graft receives suflicient 
blood from the end attached to the hand— af- 
ter 5 to 6 weeks from the preceding procc- 



Fig. 95. Fig. ad. 


Fig. 95. Hand in rotation splint. 

Fig. ad-Indeiisgraduallyroiatedintooppoddonalposi- 


dure— the other end of the tube graft is de 
tached from the abdomen. The origm 
wound of the hand is refreshed; excess gran 
lation and scar-bound skin is excised, e 
stasis is procured. The pedided tu , 
chored into the deepened and widenca 
digital web space, is slit open. It is trimme 
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Fig. 29. Fig. 30. 

Figs. 29 to 32. The functional recovery of Case 2. 

Fig. 29. Abduction. 

Fig. 30. Opposition. 

until its cut margins definitely bleed and 
what is fashioned out of it is made to cover 
the refreshed hand wound. The limb is then 
encased in a snug circular cast with the fingers 
left free. It is elevated. Finger exercises arc 
insisted upon. 

5. Osteosynthesis and rotation of the index 
fnger into a position of opposition. Another 6 
weeks are allowed to lapse. By then the dis- 
tal fragment of the fractured second metacar- 
pal bone has affected a faulty union. Through 
a dorsal incision, avoiding the previously 
placed skin grafts, the second metacarpal 
bone of the hand is osteotombsed at about the 
level of malunion. The incision is extended 
to the back of the wrist and to its radial bor- 
der. The severed tendon of the long abductor 
of the thumb is now sought and secured wdth 
the holding suture. The distal surface of the 
greater multangular bone is exposed and ex- 
cavated; the proximal end of the distal frag- 
ment of the osteotomized second metacarpal 
bone is coned and inserted into the cavity al- 
ready gouged in the greater multangular bone. 
The two bones are transfixed together with a 
malleable wire suture. The dissected end of 
the abductor pollicis longus is anchored to the 
now transposed distal fragment of the second 
metacarp^ bone. The incision is closed, a 
hirschner wire is passed through the distal 
phalanx of the' abducted index and cut short. 
It IS connected to a special rotation splint in- 
corporated in the cast. During the ensuing 2 
I'eeks, before hard callus could deposit, the 
transposed index finger is gradually rotated in 
^ direction until it comes to face 
tb preferably the ring, finger. It is 

hen held immobilized in an adequate cast so 
hat all undamaged fingers and the distal 



Fig. 31- Fig. 32. 

Fig. 31. Holding a fork. 

Fig. 32. Untying a knot. The last heard, this officer had 
returned to military duty. 

joint of the new pollex arc left free for exer- 
cise. 

6 . Functional recovery. Immobilization is 
persisted in until firm union has taken place 
between the two bones: the metacarpal of 
the index and the greater multangular of the 
wrist. After the removal of the final cast the 
patient is coaxed to carry on such co-ordinated 
useful exercises as holding a pen, a fork, a card. 
He is encouraged to practice pressing down on 
a keyboard, grasping a tool and feeding him- 
self. These small feats are easily attained when 
functional e.\crcises had been carried on 
throughout the entire management— ■'without 
the benefit of any special course of re-education. 

VARIATIONS AND SHORT-CUTS 

While the w’eb space is being widened and 
deepened, it would have been feasible to have 
temporarily covered the original wound of the 
hand with a free split thickness graft. In a 
case to be reported elsewhere, w'e raised a sep- 
arate flap for the hand w’ound at the time one 
was anchored to the deepened web space. In 
the case with disarticulation of the thumb at 
the metacarpophalangeal joint (Figs. 19 to 
32) the edges of the gunshot wound were re- 
freshed and sutured together. At the same sit- 
ting the web space betw’een the index and long 
fingers ^vas deepened; the proximal end of the 
first phalanx of the index and the distal end of 
the metacarpal of the thumb were divested of 
their articular cartilages, apposed, and trans- 
fixed together wdth a wire suture; the deepened 
web space w'as covered with a freshly raised 
abdominal flap and spreader-splint was su- 
tured to the finger nails. After 5 weeks the 
hand was disconnected from the abdomen and 
the remnants of the skin flap w'as utilized to 
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replace the scar-bound skin on the palm; a 
short Kirschner wire Vv’as passed through the 
distal phalanx of the transposed index and 
connected to the rotation splint. When the 
desired position was at tained the rotationsplint 
was replaced by a regular plaster cast immo- 
bilizing the new pollex and permitting func- 
tional exercises. 

COMMENT 

The management described has enabled us 
successfully to transfer the damaged index fin- 
ger to take the place of the missing thumb. 
It is to be noted that the cases here assayed 
presented relatively fresh wounds and com- 
pound fractures— wounds caused by gunshot 
—gaping wounds that were potentially infect- 


ed, To what extent did chemotherapy con- 
tribute to this success would be difficult to say. 
Wc did administer sulfa drugs andpeniciffinin 
usual doses early in the treatment of TOunds 
and for a few days after each major surgical 
undertaking. But we relied more oa surgical 
care ; on avoidance of added damages; on dme 
and proper splintage to promote healing of tlie 
injured structures, and on time alone to en- 
hance adequate vascularization of skin grafts. 
For the case uith complete ablation of tke 
thumb, the management was spread owr a 
period of 7 months. The case with disatde- 
ulation at the metacarpophalangeal joint took 
only 4 months. Long lapses of time did not 
seem as important as restoring these wounded 
hands to functional usefulness. 
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LOBECTOMY AND PNEUMO> 
NECTOMY IN THE TREAT- 
MENT OF PULMONARY 
TUBERCULOSIS 

S UFFICIENT experience has been ac- 
cumulated in the past five or six years 
to make it possible to predict the place 
that lobectomy and pneumonectomy are likely 
to have in the surgical treatment of pulmonary 
tuberculosis. That it would never be possible 
to excise all of the tuberculous disease in any 
patient has been obvious from the beginning. 
Most surgeons have been surprised in the 
course of their experience by the fact that the 
^sease is frequently found to be more exten- 
sive when the chest is opened than the x-ray 
had led them to believe. Lobectomy or pneu- 
^^onectomy is not a substitute for any of the 
forms of collapse therapy and where one of 
^hese procedures is likely to prove elective it 
should be employed in preference to excision. 

the other hand, it must be recognized that 
^uere are lesions that are unlikely to be con- 


trolled by any of the older methods. To state 
that thoracoplasty is effective in 90 per cent 
of cases and carries a low mortality is not an 
argument against lobectomy or pneumonec- 
tomy. It is with the types of cases in which 
thoracoplasty has proved unsatisfactory that 
the results of the more radical forms of treat- 
ment should be compared. 

Patients with well marked bronchial sten- 
osis, particularly if repeated febrile attacks 
occur or if the sputum continues positive in 
the involved area, >bould be submitted to 
lobectomy or pncinnonectomy provided the 
disease in the remainder of the lung is healed 
or sufficiently quiescent. The operation should 
not be undertaken if it will necessitate the 
division of the bronchus through a site of 
active disease. .Areas of tuberculous bron- 
chiectasis which continue a source of positive 
sputum should be e.xcised. Hemorrhage from 
such areas in the lower or middle lobes and 
usually in the upper lobe should be consid- 
ered an indication for excision, although in 
the upper lobes thoracoplasty may be the 
procedure of choice. Atelectatic lobes or 
portions of lobes which remain the only source 
of tubercle bacilli should be removed since no 
other treatment is effective. Cavities which 
remain open in the presence of what should be 
an effective pneumothorax ought to be treated 
by lobectomy if the condition of the remainder 
of the lung will permit it. In the case of upper 
lobe cavities of this type it is sometimes wise 
to do a preliminary thoracoplasty and face the 
fact that should the sputum remain positive 
it may be necessary to do a secondary lobec- 
tomy. Lobectomy is also indicated in tuber- 
culosis confined to a lower or middle lobe when 
because of adhesions the disease is not con- 
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trolled by pneumothorax or phrenidasia. Sol- 
itary large tuberculomas should, as a rule, be 
removed. Such lesions, whether or not col- 
lapse therapy has been employed, arc prone 
to undergo necrosis sooner or later, and not 
infrequently cause dissemination of the dis- 
ease. That dissemination occurs occasionally 
in spite of lobectomy is not a valid argument 
against the procedure, since it will almost cer- 
tainly happen much less frequently than with 
any other form of treatment. Massive tuber- 
culous disease in one lung when the lung on 
the other side is in good condition may occa- 
sionally be an indication for pneumonectomy, 
but this is a doubtful indication and the 
percentage of satisfactory results is likely to 
be disappointing. 

The long term results of these procedures, 
as in other forms ol surgical treatment, arc 
certain to be influenced by the postoperative 
management. Prolonged rest is indicated for 
all cases, particularly if there has been evi- 
dence of activation of apparently quiescent 


pre-existing lesions. Although activity may 
be permitted fairly early following excision of 
certain unusually localized foci of disease the 
management should in general be much the 
same as though the patient had had a thora- 
coplasty. Many paticirts continue to have 
positive cultures from sputum or gastric lav- 
age for some months following operation. In 
many such patients the source of the positive 
sputum is not apparent. 

I.«bcctomy and pneumonectomy undoubt- 
edly have a place, although a limited one, in 
the surgical management of tuberculosis. Too 
much enthusiasm unquestionably has re- 
sulted in the employment of these procedures 
in unsuitable cases- Fortunately it Is in those 
cases in wliich the indication is most obvious 
that the results arc most satisfactory, l^hfc- 

lomy and pneumonectomy represent additions 
to the many forms of surgical care of tubercu- 
losis, and time and c.Tperience alone will de- 
termine the lesions for which they are most 

suitable. Robert M.Jases. 
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N his book entitled Pneumoperitoneum Treatment' 
Dr. Banyai has presented the subject so thorough- 
ly that it should no longer be considered a thera- 


instancc is followed by a summary of the results to 
be expected and of those obtained. Of particular 

pulmonary e:nphys™a. 

In this book Dr. Banyai has succeeded in present- 
ing a very controversial subject in a well balanced 
and comprehensive manner. No longer should pneu- 
moperitoneum be considered a therapeutic fad 
Although the book would be improved by a more 
complete digest and arrangement of the literature 
and by the routine use of a summary at the end of 
each chapter, it is recommended to everyone inter- 
ested in the treatment of chest disease. 

Richard H. Meade, Jr. 


Uii vaiiuua iJiiabes 01 me suDject, this 
IS the first comprehensive monograph. The author 
a pioneer himself in the use of pneumoperitoneum' 
recapitulates the literature and reports on his own 


experience. 

After giving the history of the development of 
pneumoperitoneum treatment, he devotes a con- 
siderable amount of space to discussing the technique 
However, it was difficult to decide which of the 
various methods described was the one of choice. 

A very complete discussion of the physical and 
physiological changes produced by pneumoperito- 
neum, and of the complications encountered in its 
therapeutic use, furnishes the background for the 
clinical application of the procedure 

^“^^o^.Pf®sents the various diseases and 


pneumoperitoneum works. 

Pneumoperitoneum has been used for a long time 
cofw. peritonitis and entero- 

M ns and in genera has been effective. The types 
of the disMSe suitable for it are dearly described 
has ‘.a ‘J.“'"’ent of pulmonary tuberculosis 

cussim i'A" greatest amount of dis- 

heated differences of opinion. The 
‘he book IS devoted to this field and 
(IrLi “""rive literature and 

eaperience to formulate his 
the ttfaJi, Pfruraoperitoncum is of value in 

andSn established 

ac?e^l T. f'eof^ent is a statement that all .vill 
sh“uld ‘ ‘"'■“P"'' ofo"'’ Banyai 

“ “"/'SOU'S everyone that pneumo- 
KaomSta “ ""'f'o'f of treatment which should 
pulmonary fS^muS."'""”" 0''"^“"'' ‘""“‘"S 
Pl’J'e'efoPt ore familiar with the 
narv hS ‘he treatment of pulmo- 

S ‘'"ffoo ‘hot it has also been 

'•atictv it „fa*'" a''0 ^ Ifl" “eotment of a wide 
cations fnr Conditions. These other indi- 

clcar DrespniV'^^^ are discussed thoroughly, and a 
P entation of the pathological state in each 


^HE second edition of Ssphir’s Autopsy Diaenosis 

X and Techmc' hews to the line in its purpose of 
providing a handbook of autopsy technic and morbid 
anatomy for the student. The general practitioner 
and the general pathologist are not beyond the realm 
of its usefulness. There are 375 pages divided into 36 
chapters. Sixty-nine illustrations and 18 tables are 
helpful accompaniments of the subject matter. 

The reviewer heartily endorses the author's idea of 
the protocol. In Chapter II, page 33. “Too often 
autopsy protocols are so packed with irrelevant de- 
tail that the reader has difficulty in his attempt to 
glean the pertinent data from the maze of words 
offered by the writer.” 

Religious prejudices to examination of the body 
after death are adequately disposed of, at least in 
theory. Unexpected death from natural causes and 
notes on accidental death are given excellent cover- 
age for the space allotted. The general necropsy 
technic is treated in a methodical and cogent style. 

The student will find the various tables on the dif- 
ferential diagnosis of the morbid processes affecting 
the major organs of extreme value. Rich’s table on 
the pathogenesis of forms of Jaundice has been incor- 
porated to aid the student in the modern interpreta- 
tion of Jaundice, its pathogenesis and concomitant 
morbid changes. Special attention also has been 
given to neonatal pathology. 

Additions to the text in the second edition are the 
anatomic changes found in association with certain 
vitamin deficiencies and tropical diseases. This com- 
pact manual well serves its purpose within the limits 
of its scope. Eustace L. Bcnjauin. 


M D?FJ.°c'p"f’c Andrew LadisUu* D»ny»J. 

^ r.. F L C P. St. Lours: The C. V. Mosby Co . 1946. 
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T he book by Collens and Boas entitled Tkeifod- 
ern Treatment of Dioheles JlfelJitaA was deigned 
as a practical, comprehensive guide lor the general 
practitioner who treats diabetic patients, and par- 
ticularly for those who have not available the serv- 
ices of a competent dietitian. The principles under- 
lying the selection of a suitable dietary formula are 
explained. The formula decided, the phjrsidaD (or 
the patient) can translate it into a menu by copying 
from the diet calculator supplied with the book. This 
calculator, about which the chapters on feeding ate 
built, has the merit of simplicity and is one method 
of prescribing meals with accuracy if not always in 
good balance or to the satisfaction of the patient. 
There seems little question but that a trained dieti- 
tian can serve tfae individual patient better and with- 
out the need of a calculator at her elbow. Included 
are chapters on the technique of insulin administra- 
tion and urine examination, which might well be 
printed in pamphlet form for the use of the patient. 

This hook has great value in presenting in clear 
and readable form material that is seldom presented 
simply. The procedures of the authors, based on 
large clinical experience, are defiaite and logical even 
as regards controversial details and are, therefore, 
bound to be helpful to the reader. Commendable, 
and in line with modern practice, is their emphasis on 
the efhcacy of measured rather than weighed quanti- 
tative diets, their emphasis on simplifying instruc- 
tion, and their selection of formulas that approach as 
nearly as possible the normal diet. 

Clinical differentiation as regards treatment in- 
cludes the following types: mild diabetes in indi- 
viduals who are obese, undernourished, and of nor- 
mal weight; diabetes of moderate severity; and severe 
diabetes without ketosis, with ketosis, and with un- 
compensated ketosis. Short chapters on diabetes in 
children and in pregnancy are included. The chapter 
on the history of the disease is excellent. The asso- 
ciated degenerative arterial changes of diabetes re- 
ceive extensive discussion; those of the peripheral 
arteries are presented at such length that the subject 
of their treatment merits mention on the title page. 
The authors have achieved the aims set forth in the 
preface of their book. Students and physicians will 
profit by reading and studying it. 

Waxteb II. Napixr. 

T he previous volumes by Saegesser on surgical 
operative technique and infections of the hand 
have already served to introduce this Swiss surgeon 
to the American profession. For many years first 
assistant to de Quervain, Saegesser has been brought 
up in the best of European surgical tradition in train- 
ing and clinical experience. As teacher of clinical 
surgery with particular interest in the practical prob- 
lems of surgical technique and therapeusis Saegesser 
presents his material clearly, methodically, and logi- 

>Ths Modiih Treatment of Diasetes Meiutos: iHCLoatHC 
Practical Proceddres and Piicadtionarv MtASCEEfc By nilliRm 
S. ColJ«DS. B S . M.D , »nd Louu C. Bo»i, A.B , M D. SprueSeld. 
IlliDois: CtiAile* C Tbonu. 1946. 


c&lly.^^Spezielle Chirurgischt Therapiefilr Sludiercnde 
und Arlze^ is distinctly more than a book on oper- 
ative technique. He has noted in the preface the 
questions he wishes to answer; first, what to do in a 
certain situation; and, second, how best to do it. 
These questions he has tried to answer “in simple 
and understandable fashion. . . without learnedfrills 
. . . with the idea that in this way the value of the 
book would not suffer but rather would be bereased.” 

The volume covers the entire field of general sur- 
gery omitting brain tumors, plastic surgery, eye, eat, 
nose and throat surgery, but it does include sizable 
chapters on urologic surgery, surgery of the boaes 
and joints including maxillofacial fractures, and com- 
pression fractures of the spine as well as a special 
chapter on cord compression. While this is essen- 
tially a treatise on therapy and operative indiatioas 
and technique, many topics considered zk accom- 
panied by succinct discussions of diagnosis, differen- 
tial diagnosis, preoperatjve and postoperative care, 
and gross pathology. In the 270 pages devoted to 
abdominal surgery, for example, one is very much 
impressed by the space devoted to preparation of the 
patient for operation and the discussion of metnods 
for preventing and managing coroplications post- 
operatively. The book presents those proceaufjj 
which Saegesser has found best, for while he adnuu 
there are often many ways of doing things la surgery 
one method is usually the best. Thereader isnetcon- 

fused with a wide choice of procedures but ispreseni- 

ed with a logical uniform approach to surgerj’. 

There are several places where Saegesser * “ 

and current American practice differ. One 
by the absence of reference to “‘3 

bo4vel surgery svith the sulfonamides; wale m 
electrolyte balance, protein metabolism 
administration are not stressed as they wo 
current American texts. The use of suet o 
dominal surgery docs not seem to ^ tjfon 

dated in Switzerland as it is here. Jhe chapt« ° _ 
bums is quite sketchy and seems parlicu ^ 
pletc in dew of British and American contnbuUon! 
in the past ten years. in^rtl'mihcastt 

These critidsms, however, 'jte sub- 

when the volume is considered as a • j,]ya 
ject matter is presented in the ^ujhio 
trained teacher can present it and t^ook wUJ^^ 
as a standard for many years. The n ^ 
sand line drawing illustrations are .rv^yoiutne 
and add greatly to the value oi genera! sur- 

is well worth reading by the f “den the^g 
geon, and especially by the 

npHE small volume 

1 B. Cox and Jean C. Tolhurst is a J^^eimeotal 
treatise on the historical, clmica >_■ -utborspoln^ 
aspects of the Torula histolytica. The aui 

Taiol»IE FCI StCSI**®®* 

•SPEHEltE CHIRUROISCm 1HE1.^“ ' . rTaliu^*'" 

Br M»X S»«es«r. B.ro- H.M D ,.nd 

•HnnAMToRcnosis. i 94 « 
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out that the cases of infestation of the human body 
by torula are unquestionably much more common 
than they are usually supposed to be. Over a hundred 
cases have been reported (the greatest number being 
from the United States), and no doubt the disease is 
still considered rare— which it should no longer be — 
simply because it is not recognized. No doubt many 
patients with “tuberculous meningitis" actually 
have a torular infestation. 

The authors present the detailed case histories of 
13 patients of their own who suffered from this dis- 
ease, and from their own series as well as from a com- 
prehensive review of all available reported cases by 
other authors, show that the central nervous system 
is the most commonly affected of all the systems of 
the body and that death most frequently is from that 
cause. The lung is the next most commonly involved 
organ, but actually the yeast-like organism may in- 
vade and destroy almost any tissue or organ in the 
body. The most likely portal of entry, they believe, 
is through the respiratory tract. The common source 
of the organism is not completely known, though it 
is to be found in many soils, and it may even be air 
borne. Neither is it understood how it may pass from 
individual to individual, if indeed it may. Within 
the body the torula may pass through the blood or 
lymph streams, circulate throughout the cerebro- 
spinal fluid system and^ thence into the perivascular 
spaces, or It may pass directly into tissues contiguous 
with a focus. Torulosis in experimental animals 
closely resembles the human disease in the matter of 
locus of lesions in the organs of predeliction and in 
the time element of lesion development. 

At present there is no known effective treatment 
for torular infestation. The drugs of the sulfa group 
ate ineffective, as is penicillin. The salts of some of 
the heavy metals have been used without result. 
Some lesions of the lungs apparently heal spontane- 
ously; surgical excision or drainage seems to help 
effect a cure where such treatment is possible; infes- 
tation of the central nervous system is fatal. Many 
excellent illustrations of the organism and of typical 
organ lesions are furnished, and as are directions 
on differential staining of the torula. 

John Martin. 

'^HE latest member of the series of General Practice 
Manuals is a compact volume* designed as an 
aid to the medical student, the part time anesthetist, 
and others who may be called upon to employ de- 
pressant drugs, alleviate respiratory depression or 
obstruction, and treat hypoxia or shock. The pres- 
entation, therefore, is confined to fundamental and 
practical considerations of anesthesiology. 

In .the chapter on preanestbetic medications, a 
nseful table lists the recommended dosage of the 
'■anous drugs and combinations of drugs for the 
average patient of the difficult age groups. A particu- 
larly timely section is that dealing with the rational 
treatment of severe drug depression. 

*'*’ CEJfEiAi r»ACTiC2 Dy Stuart C. CoHen, M.D. 
’^go:The \tar Book PubLshers, Inc., 1946- 


No other single factor is as essential to a safe and 
satKfactory anesthesia as the establishment and 
maintenance of a perfect airway, and this point has 
been stressed, as have the undesirable effects result- 
ing from an inadequate airway. Following is a dis- 
cussion of the common sites of respiratory obstruc- 
tion and the symptoms of this condition and their 
alleviation. 

The pharmacology of curare and the technique of 
Us use as an adjunct to inhalation anesthesia is pre- 
sented in some detail. This is a procedure in which 
the author has pioneered and be is well qualified to 
speak with authority on this subject. 

The four pages of cartoons regarding the correct 
and incorrect management of toxic reactions of local 
drugs are clever and instructive. 

A number of relatively simple nerve blocks which 
serve a useful purpose in general practice are pre- 
sented in some detail. Table 2 shows in graphic 
forms the essential properties of the drugs used for 
nerve block and spinal anesthesia. 

Moon’s valuable diagram of precipitating and per- 
petuating factors in secondary shock and a chart of 
physiopathologic changes during the development of 
shock are useful inclusions in the chapter on the 
recognition and treatment of shock. 

It is emphasized that the recognition of incipient 
hypoxia and the prompt institution of oxygen therapy 
are essential factors in the securing of good results. 
The signs of oxygen want, types of hypoxia, and the 
physiology of oxygen transport are outlined. The 
methods of administration of oxygen are illustrated. 

An appendix deals, in outline form, with the anes- 
thetic agents available for office use. 

The author has achieved his purpose in a clear, 
concise presentation of the material in this text. No 
new or controversial concepts have been included, 
but a comprehensive and instructive manual has 
been prepared. The volume is well arranged, of at- 
tractive format on good stock. It will be of value not 
only to the student, but to the teacher as well. 

Mart Poe. 

T he book Urologic Roentgenology by Miley B. 

Wesson* is an authoritative volume by an out- 
standing urologist of brilliant scientific background 
and long clinical experience. The author has drawn 
upon his own large material as well as that of many 
others to produce a very fine series of representative 
roentgenograms which arc reproduced with remark- 
able detail and texture. 

The numerous illustrations are an atlas in them- 
selves and in the relatively brief accompanying text 
the subject of urography is very completely covered. 
Intravenous as well as retrograde urography is dis- 
cussed at length, including the indications, technique, 
and complications. 

With the widespread use of intravenous urography 
too much reliance has been placed upon this pro- 
cedure alone for diagnosis. The author, therefore, 

*tIiou>cic RoENTCEvoiocy. By Miley B. Wesson, M.D. and rtv. 
ed. rbilAdeiphia; Let A Febistr, 1946. 
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stresses the need for complete urinary tract studies 
including retrograde urography to confirm findings. 

The technique of interpretation is described at 
length and the diagnosis is not considered empirically 
but the underlying pathology and the mechanism 
of the pyelographic changes are presented. 

The material which could well have occupied a 
much larger volume has been condens^ to 252 


pages; but thanks to careful editing and sluUfiil writ- 
ing, it makes for easy and pleasant reading. Tke 
chapter on congenital anomalies is especially well 
presented. 

This book, which is intended mainly as a guide for 
the beginner, can be recommended as well to the 
experienced urologist, for it contains muth ptartical 
information. FatoERrcKLuBEmu. 
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PRELIMINARY PROGRAM FOR THE 1946 CLINICAL 
CONGRESS IN CLEVELAND— DECEMBER 16 TO 20 


T he fivC'day Clinical Congress of the 
American College of Surgeons wHl open 
in Cleveland on Monday morning, De- 
cember i6, at 9:30 o’clock. Headquar- 
ters will be in the Cle%’eland Public Auditorium, 
and the Statler and Cleveland hotels, with most of 
the sessions, e.tcept the clinics at the hospitals, 
being held in the Auditorium. Outlines of the 
programs aj)pear on following pages. They show 
an interesting and varied plan of presenting war- 
time and postwar developments in surgery through 
the media of operative and nonoperative clinics, 
demonstrations, symposia, panel discussions, fo- 
rums, motion pictures, and exhibits. 

Tlie program of the Congress will include the 
^enty-fifth annual Hospital Standardization 
Conference, which will convene during the first 
four days, with morning and afternoon sessions on 
Mond.iy through Thursday beginning at 9:30 
0 clock and 2:00 o’clock, respectively, and evening 
meetings on Tuesday and Wednesday beginning 
at 7:30. Breakfast conferences are also scheduled 
on ^^ednesday and Thursday mornings. 

Tlie first event on the Clinical Congress pro- 
gram will be the General Assembly for surgeons 
and hospital representatives which will be held on 
.'londay morning. The Itlonday afternoon pro- 
gram will include two panel discussions, one begin- 
mng at 1:30, the other at 3:30; clinics in the local 
hospitals; a hospital confcrcnc'c; and a snrgicnl 
u'm c.riiibition. The Mon<l.iy evening pri^ram 
be devoted to the Presidential Meeting. 

On the four mornings beginning Tuesday at 
fi.'oo o’clock, operative and nonoperative clinics 
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will be held in the local hospitals. From 9:00 to 
12:30 on each of these mornings, the Forum on 
Fundamental Surgical Problems will meet in two 
sections— one section in the Music Hall and the 
other in the Ballroom of the Cleveland Public 
Auditorium. From 9:30 to 12:30, Tuesday through 
Thursday, hospital conferences will he Jield in 
Club Room B of the Auditorium. From 9:30 to 
11:00 o’clock on Tuesday through Friday, sur- 
gical film e.thibitions are scheduled on ophthal- 
mology and otorhinolar^’ngolog}’ and from 10:00 
to 12:00 o’clock on general surgery’. At 11:00 
o’dock on Tuesday through Thursday, panel dis- 
cussions on ophthalmology and otorhinolaryngol- 
ogy will be held. 

Afternoon programs each day include clinics; 
two major panel discussions from 1 130 to 3 :oo and 
from 3:30 to 5:00 o’clock respectively (c.xccpt 
Thursday when only the 3:30 panel will be hehl); 
hospital conferences (Monday through Thursday) ; 
and surgical film exhibitions. In addition, on 
Tuesday afternoon at 2:00 o’clock therc will be a 
symposium on fractures and other traumas; on 
Wednesdaj’ afternoon at 2:00 o’clock a symposium 
on cancer; on Thursd-iy afternoon at 3:00 o’clock 
a panel disaissinn on graduate training in surgery; 
and on Friday aftcrno<m si.x concurrent spcci.iJty 
panels from 2:00 to 5:00 o'clock in the fields of 
obstetrics, phastlc surgery, neurological surgery', 
thoracic surgery, urology, and orthoficdir surgery. 

Symposia on general surgery will lie held on 
Tmirlay, Wcilncsd.ay, and Thursday evenings; 
symposia on ophthalmology and on otorhinolar- 
yngology on Tuesday and Thursday evenings; an<l 
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a symposium on plastic surgery of the head and 
neck on Wednesday evening. The (including 
event of the Clinical Congress will be the Convo- 
cation to be held on Friday evening at 8:15 o’clock 
in the Music Hall of the Cleveland Public Audi- 
torium. 


CLINICAL PROGRAM 

With the aid of a representative in each hospi- 
tal, a committee on arrangements appointed by 
the surgeons of Cleveland, with Dr. Thomas E. 
Jones as chairman and Dr. John W. Holloway as 
secretary, has prepared a preliminary program 
which is published in succeeding pages. This 
consists of operative and nonoperative clinics, 
demonstrations, presentation of cases, symposia, 
pathological conferences, and surgical staff con- 
ferences. 

Eighteen hospitals are listed in this prelimin- 
ary outline, and the program for each hospital 
is classified according to specialties. A wide range 
of subjects is covered, including general sur- 
gery, pathology, fractures and other traumas, 
thoracic surgery, tumor surgery, plastic surgery, 
ophthalmology, otolaryngology, neurosurgery, 
vascular surgety, orthopedic surgery, obstetrics 
and gynecology, genitourinary surgerj', oral sur- 
gery, and roentgenology. 

The climes and demonstrations will be held In 
the hospitals every morning and afternoon begin- 
ning Tuesday, December 17. 

A complete detailed clinical program for each 
day will be posted in the form of bulletins at head- 
quarters in the Cleveland Public Auditorium 
during the afternoon of the preceding day and 
the program will be <listributed in printed form 
each morning. 


HOSPITALS AND REPRESENTATIVES 


City tlosnital 
Cleveland Clinic 
Evangelical Deaconess 
Tairview Park Hospital 
Glenville Hospital 
Grace Hospital 
Huron Road Hosnital 
Lakeside Hospital 
Lakewood Hosjiital 
Lutheran Hospital 
MacDonald House 
Mt. Sinai Hospital 
Polyclinic Hospital 
St. Alexis Hospital 
St. Ann's Hospital 
St. John’s Hospital 
St. Luke's Hospital 
St. Vincent Charity 
U. S. hlarine Hospital 
U. S. Veterans Hospital 
Woman’s Hospital 


J. H. Lazzari 
KoucRT S. Dixsmore 
Oliver A. Weber 
VV. E. Smith 
AcoB E. Tbckeruah 
J. Sterxicki 
Henry W. Brown 
Frederick R. Mautz 
C. Lee Grabes 
Frank S. Gibson 
R. L, Faulkner 
Rl'dolph S. Reicu 
Henry A. Senuxs 
John F. Corrigan 
E. P. Monaghan 
Farrell T. Galxachee 
Donald M. Glover 
Oliver A. Weber 
Mare E. Meyfss 
PmUP F. PARnKOTON 
Ernest Cox 


GENERAL ASSEMBLY 

The Clinical Congress will open with a general 
assembly in the Music Hallo! the Cleveland Public 
Auditorium at 9:30 o’clock on Monday morning. 
Dr. W. Edward Gallic, President of the College, 
will preside at this meeting which will be the open- 
ing session of the twenty-fifth annual Hospital 
Standardization Conference. Dr. Irvin Abell, 
Chairman of the Board of Regents, wUI report on 
the progress of the 1946 Hospital Standardization 
survey, final results of which, including the Ap- 
proved Lists of hospitals, cancer clinics, and ap- 
proved hospitals for graduate training in surgerj’, 
will be announced at the end of the year. 

An address on “Maintaining our ^’oluntaiy 
Hospital System" will be given by Rev. Monsi- 
gnoT Maurice F. Griffin of Cleveland. Dr. Arthur 
C. Bachmeyer of Chicago, Director of Study of 
the Commission on Hospital Care, will present 
“Pertinent Findings from the National Sur\'e>’ by 
the Commission on Hospital Care." 

The program will conclude with a discussion of 
the nursing problem. Dr, Howard C. N3ffzi|« of 
San Francisco, Professor of Surgery, University w 
California Medical School and Chairman of Ih* 
Committee on Nursing, American Surgical Asso- 
ciation, will present the viewpoint of the surgeon. 
Dr. Robin C. Buerki of Philadelphia, 
University Hospitals and Dean of the Gradiiate 
School of Medicine, University of Pennsylvania, 
will present the viewpoint of the hospital admin- 
istrator. Lucile Petry of Washington, Directo 

Nursing, United States Public Health Service, 
will present the viewpoint of the nurse. 

PRESIDENTIAL MEETING 

The Presidential Meeting will be held o" Mon- 
day evening in the Music Hall of the Audi • 
The officers, regents, and Vdn-ard 

participate in the processional. Dr. w. 

Gallie, President of the College, mil 
address of welcome will be given ii.ge 

E. Jones. Chairman of the Cleveland CommilOT 
on Arrangements; distinguished .-.man 

troduced by Dr. Arthur W. Allen. Vice Cha™"; 
Board of Regents; and Doctor Galhe . 
the Presidenfial Address. An ■naug««'SXnl, 
will be held for the incoming omcera- _ 

Dr. Irvin Abell of Louisville; Vice- 

Dr. Leland S. JIcKittrick of Boston; ,a. 
President. Dr. F. Phlnizy Ca^oun 0 Atu ^ ^ 

The first Martin Memorial feemre ^ 
feature of the Presidential Meeting the 

Edward D. Churchill of Boston k^ f Sjctwill 

invitation to give this lecture, an >s , 7he lef* 

be “The American Surgeon, A. l. ■ 3 - 
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turesbip v.'as established upon motion of the 
Board of Regents at its midyear meeting on April 
I, as a memorial to both Dr. Franklin H. Martin 
and Mrs. Martin. The founder of the College and 
of SuRCERY, Gynecology and Obstetrics, was 
joined by his wife in making the College the 
beneficiary at their deaths of the Journal, to- 
gether with its phj’sical plant operated by the 
Surgical Publishing Company of Chicago, of 
which they were the owmers. Doctor Martin died 
in 193s and Mrs. Martin in 1945. 

The Martin Memorial Lecture, to be given an- 
nually during the Clinical Congress, and dealing 
with a scientific subject of the author’s choosing, 
supplants the Annual Oration in Surgery. 

CONVOCATION 

The Convocation will be held on Friday evening 
in the Music Hall. It will open with a processional 
of officers, regents, governors, and initiates. The 
President, Dr. Irvin Abell, will preside and will 
confer the fellowships and the honorary fellow- 
ships. Dr. Arthur W. Allen, vice chairman of the 
Board of Regents, will present the candidates for 
fellowship. 

Several hundred surgeons who have been re- 
ceived into fellowship in absentia during the war 
years in which no Convocation was held, will be 
added to the number of initiates for the current 
year who will be present to participate in the 
initiation ceremonies. The Convocation and in 
fact the meetings throughout the Congress will be 
occasions for reunion with many Fellows who have 
recently returned from service with the military 
forces. 

rORUMS On eundamental surgical 
PROBLEMS 

The Forums on Fundamental Surgical Prob- 
lems will be conducted on Tuesday, Wednesday, 
Thursday, and Friday mornings from 9:00 to 
12:30 o’clock, with two sessions held concurrently 
each morning, one in the Music Hall, the other in 
the Ballroom. Included in them will be brief 
reports of original clinical and experimental ob- 
servations relating to the broad aspects of surgery 
and the surgical specialties. No prepared discus- 
sions of the reports are planned, but questions and 
comments will be invited. Especially keen inter- 
est IS e.xpected in these sessions this year because 
of the accumulation of the results of $ years of 
since the last Clinical Congress. Dr. Oiven 
«• Wangensteen of Minneapolis, chairman of the 
committee which is planning the program, is work- 
*"5 toward representation of as many as possible 
of the various university departments of surgery 


S23 

in this presentation of clinical and experimental 
research work. , 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
is one of the most beneficial results of these ses- 
sions which are now considered to be an indis- 
pensable feature of ever}’ Clinical Congress. 

GENERAL SURGERY 

The evening symposia in general surgery on 
Tuesday, Wednesday, and Thursday, will be held 
at 8:00 o’clock in the Music Hall of the Public 
Auditorium. The subject for Tuesday night is 
“Care of the Patient Before and After Operation.” 
The subject for Wednesday night is “Venous 
Thrombosis and Prevention of Pulmonarj’ Em- 
bolism,” to be followed by the annual Fracture 
Oration which will be delivered by Dr. Edwin W. 
Ryerson of Chicago, the subject being ‘‘Modern 
Methods in the Treatment of Fractures.” The 
subject for Thursday night is “Antibiotic and 
Chemotherapeutic Agents in Surgery’.” 

The subjects for the afternoon panel discussions 
in general surgery on Monday through Friday 
afternoons are as follows: “Rehabilitation of the 
Surgical Patient and Early Ambulation” on Mon- 
day at 1:30; ‘‘The Treatment of Cancer of the 
Large Bowel” on Monday at 3:30; “Thiouracil in 
Thyroid Disease” on Tuesday at 1:30; “Recent 
Trends in the Management of Carcinoma of the 
Cerv’ix” on Tuesday at 3:30; “Anesthesia” on 
Wednesday at ::3o; ‘‘Protein Metabolism in the 
Surgical Patient” on Wednesday at 3:30; “Spinal 
CorS Injuries” on Thursday at 3:30; “Surgery of 
the Stomach” on Friday at 1:30; and “Surgery of 
the Vascular System” on Friday at 3:30. 

OPIITIIALMOLOCY 

The evening symposia in oplithalmology on 
Tuesday and Thursday will be held at 8:00 o’clock 
in South Hall B of the Cleveland Public Audi- 
torium. “Orbital Reconstruction Including Pros- 
thesis” will be the subject on Tuesday evening 
andseveralsubjcctsw'illbediscussed on Thursday. 

Panel discussions on “Retinal Detachment,” 
“Glaucoma,” and “Keratoplasty,” respectively, 
are scheduled for Tuesday, Wednesday, aiul 
Thursday mornings at ir:oo o’clock. 

OTORllINOLARYNCOLOGY 

The evening symposia in otorhinolarj’ngolngy 
on Tuesday and Thursday will be JjcJd at 8:00 
o’clock in Soutli Hall C of the Cleveland Public 
Auditorium. “Treatment of Deafness” will be the 
subject on Tuesday evening and “Surgeiy of the 
Nasal Accessory Sinuses” on Thursday. 
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Panel discussions on “The Treatment of Me- 
niere’s Disease,” “Osteomyelitis of the Skull,” and 
“Rehabilitation of the War Deafened,” respec- 
tively, are scheduled for Tuesday, Wednesday, 
and Thursday mornings at 11:00 o’clock. 

PLASTIC SURGERY OF THE HEAD AND NECK 

A special symposium on plastic surgery of the 
liead and neck will be held on Wednesday evening 
at 8:00 o’clock in Club Room B. This symposium 
will be of interest to many general surgeons as 
well as to ophthalmologists and otorhinolaryngol- 
ogists. The following subjects will be discussed: 
“Cancellous Bone Grafts to the Jaw”; “Repair of 
Nasal Defects with Free Composite Grafts of 
Skin and Cartilage from the Ear”; “Studies in the 
Anatomy and the Repair of Cleft Palate”; and 
“Preservation of Function Following Resections 
of Jaw Tumors.” 

SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 

“Advances from War Experience" is the general 
theme of the symposium on fractures and other 
traumas which has been arranged by Dr. Robert 
H. Kennedy of New York, chairman of the Com- 
mittee on Fractures and Other Traumas of the 
American College of Surgeons. The aim is to give 
a rapid survey of worthwhile gains made during 
the war which may prove of lasting \*alue in the 
field of trauma. This meeting will be held at ixxy 
p.m. on Tuesday in the Ballroom of the Public 
Auditorium. From the outline shown on a suc- 
ceeding page it will be seen that an impressive 
panel of ig speakers will discuss different phases 
of the subject and that their presentations will be 
summarized by Vice Admiral Ross T. McTntire, 
Surgeon General of the United States Navy; 
Major General Norman T. Kirk, Surgeon General 
of the United Slates Army; and Major General 
Paul R. Hawley, Chief Medical Director of the 
United States Veterans Administration. 

SYMPOSIUM ON CANCER 

A symposium on cancer, sponsored by the Can- 
cer Committee of the College, will be held at 2:00 
o’clock on Wednesday afternoon in the Ballroom 
of the Cleveland Public Auditorium. Dr. Frank 
E. Adair, chairman of the committee, will preside. 
The subjects to be discussed are the following: 
“Surgical Treatment of Cancer of the Pancreas,” 
“Resections of Abdominal Cancer Infiltrating the 
Abdominal Wall,” “Hormone Therapy in Cancer 
of the Prostate,” “Estrogen Therapy in Cancer of 
the Breast,” “Testosterone in Cancer of the 
Breast”; and “Observations on the Genetic Na- 
ture of Gastric Cancer in Mice.” 


GRADUATE TRAINING IN SURGERY 
A panel discussion on graduate training in sur- 
gery and the surgical specialties will be held 
Thursday afternoon at 3:00 o’clock in the Ball- 
room. Discussion will be from the standpoints of 
the American College of Surgeons, the basic 
medical sciences, the Veterans Administration, 
the university-connected hospital, and the hospi- 
tal which is not connected with a university. 


HOSPITAL STANDARDIZATION CONFERENCE 
The twenty-fifth annual Hospital Standardiza- 
tion Conference will open on Monday morning at 
g:jo o’clock with the joint session for surgeons and 
hospital representatives in the Music Hall of the 
Public Auditorium. The program for this General 
Assembly has been outlined previously. 

The Monday afternoon session will be held in 
the Ballroom of the Public Auditorium and will 
consist of a panel discussion on current problems 
and the immediate outlook in nursing 
conducted by John H. Hayes of New York, Pres- 
ident of the American Hospital Association. 
Among the subjects included will be the following: 
"Nursing Standards as Affected by Penonnel 
Policies,^’ "Postr\-ar Student Nurse Recruitment 
Problems,” “The Training ol aSeconiaivGi^ 
for Nursing Service,” and “Nursing Education 
and Nursing Service.” , o 

The Tuesday morning session will be heWju 
Club Room B of tlie Public Auditorium and wil 
consist of a panel discussion on the 
complete and scientific medical rewtds. 
chairman, Everett W. Jones . 

President of the Modern Hospital Publ^“? 
Company, will discuss, "Status of *“ „ f 1. 
ordsin Hospitals as I have 
lowing which the program of the toeri 
ciation of Medical Record Librarians to impro 
medical record science will be P.^^sented. I M 
portance of completeand 'uedicalrec 

will then be discussed by different sp 
the standpoints of better care « 
training of intorns and rfl con- 

ment of medical science, ine mee o 
elude with a round table 

The Tuesday afternoon session 
wUl be devoted to a panel discussi p^j. 

ing General Hospital Sei^’ice to a jios- 

Uents,” with Dr. Herman Smith of of 

pital consultant, presiding. ,, ..1 and or- 

psychiatric, tuberculous, a’uthorita- 

riiopedic patients will be disoissed by a ^ 

tive speakers. The concluding ta L 
“Integration of Health Battle Cr«k- 

munily by Graham L. 
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standards of surger>', but has also promoted good 
hospitalization and general improvement in the 
practice of medicine in the United States and 
Canada. Ijch Fellow has a personal part in thb 
work and may e.xtcnd the influence of the Collie 
materially in his local community. Hospital 
Standardization alone offers him unlimited op- 
|)ortunily to provide better medical care for his 
patients in the hospital in which he works, 
through continuous progress in applying the prin- 
ciples of the Minimum Standard which insure the 
best care of the patient. 

Ever)' Fellow will want to attend this im- 
portant meeting, at which reports will be pre- 
sented on finances; Hospital Standardization; 
Graduate Training in Surgerj*; Medical Motion 
I'iclurcs, Publications; Public Relations; Library 
and Litcrar)' Research; the work of the state and 
provincial credentials committees, committees on 
applicants, and the Committee on History Re- 
views; Sectional Jfectings, 1946; and the Dcpirt- 
menl of Clinical Research, including cancer 
clinics, Mcdioil Scr\'ice in Industr)', Cancer Com- 
mittee, and the Committee on Fractures and other 
Traumas. Dr. Abell will report on administration 
of the College, staff changes, and retirements, and 
Dr. Arthur W. Allen, \'ice-Chairman of the 
Board of Regents will discuss "Fellowship Obli- 
gations and Opportunities." 

UrOIC.VL MOTION PICTURES 
Tlie latest available films showing surgical pro- 
cctlurcs and related subjects will be shown in the 
medical motion picture C-shibits which will be held 
daily. Films on general 8urgcr>’ will be shown in 
the Little Theatre and films on ophthalmologj* 
and otorhinolarj'ngology in South Hall A of the 
Cleveland Public Auditorium. These arc a much 
appreciated feature of the Clinical Congress. De- 
spite the decrease in production of such films 
during the war periwl, a surjuising number of new 
pictures on varictl subjects are being received by 
the .American College of Surgeons for review. 
Both sound and silent, colored films will be shown, 
all of which have been approved by the Committee 
on Medical Motion Pictures. 

TECItNJC.M. AND SCir.NTiriC r.-NHIlUTlON 
The tcclinical e.chibit, together with the regis- 
tration and clinic ticket bureaus, will l>c held in 
the Arena of the ClcvcUnd Public Auditorium, 
leading manufacturers of surgical instruments, 
x-ray apparatus, sterilizers, operating room lights, 
ligatures, dressings, hospital apparatus and sup- 
plies of all kin<i<, pl'jirmaceuticals, and publishers 
of meilical l>ooks will lie rcprtfcntc<l in the exhibi- 


tion. The technical exhibits will dcccrj;.-:;* 
many of the newer features learned froa p-,r «• 
pcricncc in the war. 

REGISTRATION 

Fellows of the College whose dues ire fell ts 
December 31, 1945, initiates of thcchjsescf i;ii 
through 1946, and Fellows in militar)’ sen ict»i 3 
not be required to pay a rcgistntioa fee fer de 
Clinical Congress, For endorsed ju.n.'or crii- 
dates the fee is S5.00. Surgeons, not FcIIots, 
attend as invited guests of the College wfj pay s 
registration fee of Sio.co. 

Although the hospitals of Clc%cbnd i 5 crJ J-'* 
commodations for a considerable number of ip.:- 
ing surgeons, attendance at the Congress will le 
limitcel to the number that can be coir.fortijV 
accommodated at the various meetings, as rt" « 
by the local hotels. It is anticipated, theref'S. 
that surgeons who are planning to attcH U* 
Congress will have registered for ike Corgrw*-'- 
will also have a confirmed hotel resen jtjc.*. t* 
advance. 


HOTEL SITUATION IS CLEVTUND 

As a result of the great numUr of earlv rer^ 
trants, practically all of the available hotel jpi« 
in Cleveland has already been reserved. A ^ 
ber of the Fellows desiring to attend this 
have l)ccn unable to the nresent time to *e^ 
hotel accommodations, eed their names lust fc 
been placed on a wafting list with the Ce»T 
Convention Bureau. _ .v,. 

The OfTtcers and Regents of the College " 
do all they can to aid in obtaining accom.-- 
tions for all who want to attend. 
have been made with the Cleveland 
Bureau to care for a considerable * u 

vate homes in the Cleveland area as we. ^ • 

Mayflower and Portage hotels m 
which has frequent train and bus jer\« 
hnd. The average running lime j. 

from Akron to Cleveland Is about 
if the situation warrants, an effort wi. 

provide cliartcrcd bus ser\’ice. , 

Tliose who desire to attend this 
yet have been unable to secure a jj- 

m Cleveland should write cViT- 

Edward C. Brenrun. Executive 1 •• -1 

bnd Convention Bureau, S’* 1 ,u-i 

Clcvclind, Ohio. The accomm(xJ^-\^ ui, 
and the dates of arri^l f 
given. Information should al/o ^ 
whether a reserx-ation in a P”'?. ‘ d» 

land or in an Akron hotel 
reservation in a OeveUnd hotel is re. 



CLINICAL CONGRESS PROGRAM IN BRIEF 

Unless otherwise designated, the meeting rooms listed are in the Cleveland 
Public Auditorium 


Monday 

9:30 General Assembly for Surgeons and Hospital Repre- 
sentatives, Music Hall 
1:30 Panel Discussion, Music Hall 
2:00 Hospital Conference, Ballroom 
2:00 Surgical Film Exhibition (General), Little Theatre 
3:30-5:00 Panel Discussion, Music Hall 
8:15 Presidential Meeting, Music Hall 
Tuesday 

8:00 Clinics, Demonstrations and Group Conferences, 
' Selected local hospitals 

9:00 Forum on Fundamental Surgical Problems, Section 
A, Music Hall; Section B, Ballroom 
9:30 Hospital Conference, Club Room B 
9:30 Surgical Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), South Hall A 
10:00 Surgical Film Exhibition (General), Little Theatre 
11:00 Panel Discussions 

Ophthalmology, South Hall B 
Otorhinolaryngology, South Hall C 
1:30 Panel Discussion, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
1:00 Hospital Conference, Club Room B 
2:00 Symposium on Fractures and Other Traumas, 
Ballroom 

3100 Surgical Film Exhibition (General), Little Theatre 
3*30 Panel Discussion, Music Hall 
7:00 Surgical Film Exhibition (Ophthalmology and Olo- 
rhinolaiyngology), South Hall A 
7:30 Hospital Conference, Little Theatre 
8:00 Symposium, General Surgery, Music Hall 

8- 00 Symposium, Ophthalmology, South Hall B 

8:00 Symposium, Otorhinolaryngology, South Hall C 

Wednesday 

VAl Hospital Breakfast Conference, Lattice Room, 
Hotel Statler 

8’eo Meeting of Cancer Committee, Tavern Room, Hotel 
Statler 

8:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 

9:00 Forum on Fundamental Surgical Problems, Section 
A, Music Hall; Section B, Ballroom 
9:30 Hospital Conference, Club Room B 

9- 3® Surgical Film Exhibition (Ophthalmology and Oto- 

rhinolaryngology), South Hall A 
10:00 Surgical Film Exhibition (General), Little Theatre 
State and Provincial Committees: 

9:3® Executive Committees, Ballroom, Hotel Statler 
10:15 Credentials Committees and Committees on Appli- 
cants, Ballroom, Hotel Statler 
ii:®o Judiciary Committees, Ballroom, Hotel Statler 
11:00 Panel Discussions 

Ophthalmology, South Hall B 
Otorhinolaryngology, South Hall C 
12:00 Meeting of Board of Governors, Lattice Room, 
Hotel Statler 

^:3®~3:oo_ Panel Discussion, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Symposium on Cancer, Ballroom 
2:00 Surgical Film Exhibition (General), Little TTieatre 


2:30 Hospital Conference, Club Room B 
3:30-5:00 Panel Discussion. Music Hall 
3:30 National and Regional Fracture Committees, Club 
Room A 

7:00 Sunjical Film Exhibition (Ophthalmology and Oto- 
rWnolaryngology), South Hall A 
7:30 Hospital Conference, Little Theatre 
8-00 S3Tnposium, General Surgery, Music Hall 
8;oo Sjmiposium, Plastic Surgery of the Head and Neck, 
Club Room B 

Thursday 

7:45 Hospital Breakfast Conference, Lattice Room, Hotel 
Statler 

8;oo Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 

9.00 Forum on Fundamental Surgical Problems, Section 
A, Music Hall; Section B, Ballroom 
9:30 Hospital Conference, Club Room B 
9:30 Surgical Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), South Hall A 
10:00 Surgical Film Exhibition (General), Little Theatre 
1 1 00 Panel Discussions 

Ophthalmology, South Hall B 
OtorhinolaryngoloCT, South Hall C 
1 :30 Adjourned Meeting, Governors, Music Hall 
l^5 Annual Meeting, Fellows, Music Hall 
2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Hospital Conference, Club Room B 
3:00 Panel Discussion— Graduate Training in Surgery, 
Ballroom 

3:30 Panel Discussion, Music Hall 
3:30 Surgical Film Exhibition (General), Little Theatre 
4»o Committee on the Library, Club Room A 
7-00 Surgical Film Exhibition (Ophthalmology, and Oto« 
rmnolaryngology). South Hall A 
8:00 Symposium, General Surgery, Music Hall 
8:00 Symposium, Ophthalmology, South Hall B 
8:00 Symposium, Otorhinolaryngology, South Hall C 

Friday 

8:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 

9:00 Forum on Fundamental Surgical Problems, Section 
A, Music Hall; Section B, Ballroom 
9:30 Surpeal Film Exhibition (Ophthalmology and Oto- 
rhinolaryngology), South Hall A 
10:00 Surgical Film Exhibition (General), Little Theatre 
1:00 Assembly of Initiates, Ballroom 
1:30 Panel Discussion, Surgery of the Stomach, Music 
Hall 

2:00 Clinics, Demonstrations and Group Conferences, 
Selected local hospitals 
2:00 Panel Discussions 

Obstetrics, South Hall A 
Plastic Surgery, Club Room C 
Neurological Surgery, Club Room A 
Thoracic Surgery, South Hall B 
Urology, South Hall C 
Orthopedic Surgery^ Club Room B 
2:00 Surgical Film Exlubition (General), Little Theatre 
3yo Panel Discussion, Surgery of the Vascular System, 
Music Hall 

8:15 Convocation, Music Hall 
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GENERAL ASSEMBLY 

Monday, p:jo a.m.— Music Hall, Public Andiloriim 
Opening Session of Clinical Congress— General Assembly 

W. Edward Gallie, M.D., Toronto; President, American College of Surgeons, Presiding 
Preliminary Statement. W. Edward Gallie, M.D., Toronto. 

Presentation of Report of Field Activities of the American College of Surgeons for 1946, and Summary of 28 
Years of Hospital Standardiaation. 

Irvxn Abell, M.D., Louisville; Chairman, Board of Regents, American College of Surgeons. 
Maintaining our Voluntary llospital System. Right Reverend Monsignot Maurice F. GRirrm, CUvtland 
Pertinent Findings from the National Survey by the Commission on Hospital Care. 

Arthur C. Baciimeyer, M.D., Chicago; Director of Study, Commission on Hospital Cate; Director, 
University of Chicago Clinics. 

The Nursing Problem: 

The Viewpoint of the Surgeon. 

IfowARD C. Nayeziger, M.D., San Francisco; Professor of Surgery, University of California Med- 
ical School; Chairman, Committee on Nursing, American Surgical Association- 
The Viewpoint of the Administrator. 

Robin C. Buerki, M.D., Philadelphia; DitecloT, University Hospitals and Dean of the GraduiK 
School of Medicine, University of Pennsylvania. 

The Viewpoint of the Nurse. . ,l 

Lucile Pexry, R.N., Washington; Chief of the Division of Nursing, United States Public Healta 
Service. 

PRESIDENTIAL MEETING 

Monday, 8:ij p.m.— Music Hall, Public Auditorium 
W. Edward Galue, M.D., Toronto; President, American College o 1 Surgeons, Piesidins. 
Processional— Officers, Regents and Distinguished Guests. 

Invocation. 

Rev. Beverley D. Tucker, D.D., LL.D., Cleveland; Bishop of the Diocese of Ohio. 

.\ddress of Welcome. 

Thomas E. Jones, M.D., Cleveland; Chairman, Committee on Arrangements. 

Introduction of Distinguished Guests. 

ARTnUR W. Allen, hf.D., Boston; Vice Chairman, Board of Regents. 

Address of the Retiring President. Ideals in Surgery. 

W. Edward Gallie, M.D., Toronto. _ j p,»,iMent. 

Inauguration of Officers Presented by Albert G. Furstenberc, JI.D., Ann Arbor; Second Vice 
President; Irvin Abell, M.D., Louisville. 

First Vice President: Leland S. McKittrick, M.D., Boston. 

Second Vice President: F. PmtnrY Calhoun, M.D., Atlanta. 

The Martin Memorial Lecture. The American Surgeon, A.U.S. ,, , TrMvccsity- 

EnwARD D. Churchill, M.D., Boston. John Homans Professor of Surgery, Harvaro 
Recessional. 

CONVOCATION 

Friday, 8:15 p-tn.~Music Hall, Public AuditoriinU 
Irvin Abell, M.D., Louisville; President, Presiding. 

Processional. Initiates, Officers, Regents and Distinguished Guests. 

Invocation. 

Right Reverend Monsignor AIaurice F. GRirriN, Cleveland. 

Conferring of Fellowships by the President. 

Irvtn Abell, JI.D., Louisville. 

Fellowship Pledge. Recital by the Initiates. 

Conferring of Honorary Fellowships. The President. 

Fellowship Address. The Education of a Physidan. 

Reuben G. Gustavson, Ph.D., Omaha; Chancellor, University of Nebraska. 

Recessional. 

Reception by the Officers and Regents for the Initiates and Fellows. 
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OTORHINOLARYNGOLOGY 

Sympotia 

Tuesday, 8:00 p.m.-^Soulh UaU C, Public Auditorium 
Carl II. McCaskey, M.D., Indianapolis; Member, Advisory Council for Otorhinolaryngology, American 
College of Surgeons, Presiding. 

Treatment of Deafness 

The Management of the Chronic Suppurating Ear, James H. Max^til, M.D., Ann Arbor. 

The Fenestration Operation. George E. SiiAusAtrcir, Jr., M.D,, Chicago. 

The Use of Radium for Conductive Dealness. John E. Bordley, hl.D., Bahiroore. 

Thursday, S:oo p.m.South Ua!l C, Public Atidilorsum 
Dav7D 11 . Ballq.v, M.D., Montreal; Chairman of the Department of Otolaryngolog)', JfcGill University 
Faculty of Medicine, Presiding, 
i'nfgery of the Xasal Accessory Sinuses 

Indications for Surgery in the Light of the Use of Antibiotics. Harry P. Scjie.s'k, M.D., Philadelphia. 
Intrana<al Surgery. John J. Smea, M.D., Memphis. 

External Operation. Fra.vcis L. \Veille, M.D., Boston. 


PLASTIC SURGERY OF THE HEAD AND NECK 

Wednesday, S:oo P-m.—Club Room B, PiiHie Auditorium 
Symposium 

Cordon B. New, M.D., Rochester, Minnesota; Member Advisory Council for Otorhinolaryngologj’, 
ican College of Surgeons, Presiding. 

Cancellous Done Grafts to the jaw. Trcuak G. Beocker, M.D., Galveston. t sr 

Repair of Nasal Defects with free Composite Grafts of Skin and Cartilage from the Ear. James 0, 
Brown, M.D., St Louis, and Lt. Col. Bradford Casno.v, M.C., Valley Forge. .. 

Studies in the Anatomy and the Repair oI Cleft Palate. George M. Dorrasce, M.D.j PhwweipnB 
Preservation of Function Following Resections of Jaw Tumors, Louis T. ByaRS, St. Lou»p 
Frank McDowell, .M.D., St. Louis. 


SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 
ADVANCES FROM WAR EXPERIENCE 

Tuesday, s:oo p.m.~ Ballroom, Public Auditorium 

Rorert H. Kennedy, M.D., New York; Chairman, Committee on Fractures and Other Traumas, Presi mo 
Shock and Hemorrhage. Charles S. Rife, M.D , Milwaukee. 

Burns. Captain If. L. Pucir, M.C., U. S. Navj', Bethesda. 

Injuries to the Chest. Earle B. Kay, M.D., Cleveland. . JI.D., 

Injuries to the Genitourinary Tract; Emphasis on Urethral Injuries. George C. IRAt > • 
Boston. 

Injuries to the Rectum. Eduund J. Croce, M.D., Worcester. 

Herniated Nucleus Pulposus. Wincitell McK. Craig, M.D., Rochester. 

Spinal Cord Injuries. David II. Poer, M.D., Atlanta. 

Peripheral Nerves. Benjauin B. Wiiiicomb, M,D., Hartford. 

Hand Surgery. W'iluam II. Frackelton, JI.D., hlilwaukee. 

Fractures ol the Carpal Scaphoids, Mather Cleveland, M.D., New York. 

Transportation of Fractures. William J. Stewart, M.D., Columbia. . « 

Management of Compound Fractures in Their Early Phases. Oscar P. Haupto^j r-p * • •’ 
Osteomyelitis following Compound Fractures. Grover C. Penbertiiy, M.D., Detroit. 
Replacement of Skin Defects. James B. Brown, M.D., St. Louis. . ifaven. 

Paravertebral Block and Sympathectomy. Harris B. Siiumacker, Jr., M.D., New 
Bone Grafts. George K. Carpenter, M.D., Nashville. 

Amputations. Rufus H. Alldrzdce, M.D., New Orleans. 
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Training of Amputees. Hkmiv If. Rkssi-Kr, M.D., Newark. 

Rehabilitation. I..T. Coi.. A. Wiiuau Rrccio, Washington, D.C. 

Brief Summ.nr)*: 

Majok Or.vrRAi. Paci. R. ITawlky (Ret.), Washington; Chief Medical Director, U.S. Veterans 
Ailministration. 

Vjci; Admiral Ross T. McIsriRr, Washington; ITic Surgeon General of the Navy, 

Major rir.vr.RAi. Norman T. Kirk, Washington; The Surgeon General of the Army. 


SYMPOSIUM ON CANCER 

irofHe/ifuy, 3:00 ItiiUrocn, Public AuJilpriiitfi 

Trask K. .Adair, M.D., New A’ork; Ch.nlrman, Cancer Committee, American College of Surgeons, Presiding 
Surgical Treatment of Cancer of the Pancreas. Rkiiarii 11. Cattem . M.D., Boston. 

Resections of Abdominal Cancer Infiltrating the .Abdominal Wall. AifXAsnr.R Brunsoiwig, M.D., 
Chlc.igo. 

Hormone 'Therapy in Cancer of the Prostate. Wiluau W. Scott, M.D., Baltimore. 

Kstrogen ’Therapy in Cancer of the Breast. Ira T. Natiianson, SI.D., Boston, 

Testosterone in Cancer of the Breast. Tkask T.. .\t*Atn, M.U., New York. 

Oliscn-ations on the Cicnelic Nature of Gastric Cancer in .Mice. Lno.M.i.L C. Stro.vc, Ph.D., New 
Haven. 

GRADUATE TRAINING IN SURGERY AND THE 
SURGICAL SPECIALTIES 
PANEL DISCUSSION 

T/iunJjy, y:oo p.m.— Patlracnt, Public AiiJilcritim 
GraJuale Tfuintiis t'l and the i’wrgtVaf SpccidUits 

•Motlerator: Roniv C. Bit.rki, .M.D., Philadelphia 
Tlic Amcricatj College of Surgeons 

Major General Chari is R. Reynolds (Ret.)., Chicago 
The Basic Mnlical Sciences 

Georoe II. Miller, M.I)., Chicago 
The Veterans .\tlmini«tration 

Paul B. Maonusos, M.D., Washington 
The UnivcrshV'Conncctcd llo'pilal 
John R. I’aine, M.D., Minne-simlis. 

The Hospital Not University-Connected 
George J. Curry, M.D., Tlini 


PANEL DISCUSSIONS 
GENEIUL SURGERY 

.Ifondjy, i:jo~j:oo ^.ro,— Hall, P«Wic Audiloriuin 
Pcliphililathn of the Surgical Patiail and I-larly Amhulalion 
Moderator; Howard Rusk, M.D., New York 
Collaborators; I. S. Ravdin, M.D., I’hiladclphia 
Henry II. Kessler, M.D., Xesvark 
John II. Powers, M.U., Cooperstown 

yionday, 3:30-5:00 ^.w.— J/ m«V Hall, Public /iKdiVoriHW 
The Treatment oj Cancer of the Large Bovd 

Moderator; Frederick A. Coller, M.D., Atm Arbor 
Collaborators: Tiioilvs E. Jo.ves, M.D., Cleveland 

Claude F. Dixon, M.D., Rochester, Minnesota 
Fred W. Rankin, M.D., Lexington 
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T uesday, i:3<y-3:oo p.m.—ifiisk Hall, Public A tiditorium 
T/iiouractl in Thyroid Disease 

Moderator: Frank Laney, M.D., Boston 
Collaborators: George M. Curtis, M.D., Columbus 
Warren II. Coie, M.D., Chicago 
Kimer C. Uartels, M.D., Boston 

Txifsday, j;.to-5;<io p.m. — Jtfiistc Hall, PiiWi'c AudiloniiTn 
Rfcenl Trends in the Manasenieut oj Careinoma of Ike Certix 
Moderator: Joe V. Meigs, M.D., Boston 
Collaborators. RiciiaRD W. TeLinde, M.D., Baltimore 
Charles A. Behney, M.D., PhiladeljAia 
Richard Dresser, M.D., Boston 

Wednesday, 1:30-3:00 p.m.—htusic Hall, Public Audilorium 

.imsthesia 

Moderator: Henry R. BEECitER, M.D., Boston 
Collaborators: Urban H. Eversole, M.D,, Boston 

Lloyd H. Mousel, M.D., Rochester, Minnesota 
Stuart C Cullen, Af.D., Iowa City 

Wednesday, 3:30-3:00 p.m.—Music Hall, Public Audilorium 
Protein Metabolism in the Surgical Patient 

Moderator: Robert Eluan, M.D., St. Louis 
Collaborators: Charles C. Lund, M.D., Boston 
Paul R. Cannon, M.P., Chicago 
John H. Muliiolland, M.D., New York 

Thursday, 3:30-3:00 p.m.— Music Hall, Pullie Atidiloriim 

Spinal Cord Injuries 

Moderator: Howard C. Naffzicer, M.D., San FrancBco 
Collaborators: pRAsas C. Grant, AI.D., Philadelphia 
Robert H. Kennedy, M.D., New York 
Lewis J. Pollock, M.D., Chicago 

I'riday, 1:30-3:00 p.m.— Music Hall, Piibtie Audilorium 

Surgery of the Stomach 

Moderator: Roscoe R. Graham, M.D., Toronto 
Collaborators: G. Gavin Miller, M.D., Montreal 

Lester R. Dracstedt, M.D., Chicago 
Howard K. Gray, M.D., Rochester, Minnesota 

Friday, 3:30-3:00 p.m.— Music Hall, Public Auditorium 
Surgery of the Vascular System • 

Moderator: Daniel C. Elkin, M.D., Atlanta 
Collaborators: Altred Blalock, M.D., Baltimore 

Arthur II. Blakeuore, M.D., New York 
MiaLAEL E. DeBakev, M.D., New Orleans 


SURGICAL SPECIALTIES 

Urology 

Friday, 2:00-3:00 p.ta, — South Hall C, Public Aiidiioriunt 
Management of Spinal Cord Bladders 

Moderator: Herman L. KRETsaiMER, M,D., Chicago . t TTrolo'-Ht 

Collaborators: Michael K. O’Heeren, M.D., Houston. From the Standpoint ot tne * 

Philip Lewtn, M.D., Chicago. From the Standpoint of the OTthoj^ ‘vT,„roiogist 
Frank fl. Maytield, M.D., Cincinnati. From the Standpoint of tne physic^' 

Frank H. Kruseh, M.D., Rochester, Minnesota. From the Standpoi 
Therapist 
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Conccr of Ihe Bladder— A ti A ppraisal oj PreseHt Day Methods oj Treafmeiil 
Moderator: Herman L. Kretschmer, M.T)., Chicago 

Collaborators: Oershom J. Thompson, M.I)., Rochester, Minnesota. Conservative Transurethral 
Treatment of Bladder Tumors 
F. II. Squire, M.D., Chicago. Radiation Treatment 

Charles C. Higgins, M.7)., Cleveland. Cystectomy with Transplantation of the 
Ureters to the Bowel or Skin 


Neurological .Surgery 

Friday, 2:00 — 5:00 p.m.— Cf«6 Room A, Piihlic Aiidilon'uui 
Riipiiired Interverlehral Discs 

Moderator: Francis C. Grant, M.D., Philadelphia 
Collaborators: William P. VanWagenen, Rochester, New York 

Rudolph Jaeger, M.I)., Philadelphia 
James L. Poppen, M.D., Boston 

Orthopedic Surgery 

Friday, 2:oo~y:oo p.m. — Club Room B, Public Audhorium 
lidTa-Artiailar Fractures 0/ the Rlbcni' in Childhood and Adult Life 
Moderator: Carl E. Badgley, M.D,, Ann Arbor 
' Collaborators: Philip D. Wilson, M.D., New York 
Harold B. Bovn.'hl.D., Alcmphis 
Clay R. Murray, M.D., New York 

The Treatment of Club Fool and Its Complications 
Moderator: Carl E. Badgley, M.D., Ann Arbor 
Collaborators: Joseph H. Kite, M.D., Atlanta 
Frank R. Oder, M.D., Boston 
Frank E. Curtis, M.I)., Detroit 

Plastic Surgery 

Friday, 2:00-5:00 p.m.— Club Room C, Public Auditorium 
F.arly Skin Grafting of Burns 

Moderator: Robert H. Ivy, M.D., Philadelphia 
Collaborators: Jerque P. Webster, M.D., New York 
Harvey S. Allen, RI.D., Chicago 

Use of Flaps and Grafts in Reconstructive Surgery of Ike Extremities 
Moderator: Robert H. Ivy, M.D., Philadelphia 
Collaborators: Major Carl E. Lischer, AI.C., Valley Forge 
Major William B. Davis, M.C., Valley Forge 

Obsletfics 

Friday, 2:00-5:00 p.m. — South Hall A, Public Auditorium 
Common Problems of the Obstetrician and Pediatrician in Neonatal Morbidity 
Moderator: Thaddeus L. AIontgomery, M.D., Philadelphia 
Collaborators: Frederick H. Falls, Al.D., Chicago^ 

Waldo E. Nelson, M.D., Philadelphia 

Uterine Inertia 

Moderator: Thaddeus L. Montgomery, M.D., Philadelphia 
Collaborators: Douglas P. Murphy, M.D., Philadelphia 
Frederick H. Falls, M.D., Chicago 
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Thoracic Surgery 

Friday, 2:00-5:00 p.ni. — Souih Ball B, Public Auditorium 
Treatment of Carcinoma of the Esophagus 
Lung Resection in Pulmonary Tuberculosis 

Moderator: RiaiARD II. Sw’eet, M.D., Boston 
Collaborators: John M. Garlock, M.D., New York 
WiLLiAU E. Adams, M.D., Chicago 
Herbert C. Maier, M.D., New York 


OPHTHALMOLOGY 

Tuesday, 11:00 a.m.Soutk Hall B, Public Auditorium 

Retinal Detachment 

Moderator: Paul A. CirASDLER, M.D., Boston 
Collaborators: Donald W. Bogart, M.D., New York 
Peter C. Kronpeld, M.D., Chicago 
A. D. Ruedeuann, M.D., Cleveland 

Wednesday, 11:00 a.nt.— South Hall B, Public Auditorium 

Glaucoma 

Moderator: Samuel J. Meyer, M.D., Chicago 
Collaborators: H. Saul Sugar, M.D., Chicago 

Thomas D. Allen, M.D., Chicago 

Thursday, tz.'oaa.m.— South Hail S, Public Audilarim 

Keratoplasty 

Moderator; R. Townley Paton, M.D., New York 
Collaborators: Derrick T. Vail, Jr., M.D., Chicago 
Herbert M. Katzin, M.D., New York 
J. Wesley ^tcKlNNEY, M.D., Memphis 


OTORHINOLARYNGOLOGY 

Tuesday, is:oo a.m.— South Hall C, Public Auditorium 
The Treatment of Miniire’s Disease 

Moderator: Albert C. Furstenbekc, M.D., Ann Arbor 
Collaborators: Kenneth M. Day, M.D., Pittsburgh 
John R. Lindsay, M.D., Chicago 
Theodore E. Walsh, M.D., St. lA)uis 

Wednesday, u:oo a.tn.— South Hall C, Public Auditorium 

Osteomyelitis of the Skull 

Moderator: Joseph E. J. King, M.D., New York 
Collaborators: Albert C. Furstenbekc, M.D., Ann Arbor 
Edgar F. Fincher, M.D., Atlanta 

Thursday, 11:00 a.m.— South Hall C, Public Audiioritim 
Rehabilitation of the War Deafened 

Moderator: Norton Caneieu), M.D., New Haven 
Collaborators: pRANas L. Lederer, M.D., Chicago 
Raymond Carhart, Ph.D., Evanston 
Herbert Koepp-Baker, Ph.D., Chicago 
CiTARiES E. Knwzrr, Oevelaact 
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Permanent Intubation Anastomosis of the Thoracic Aorta. Charles A. IIur.vACEi, Boston. De- 
partment of Surger)', Harvard Medical School— Peter Bent Brigham Hospital. 

The Indications for Portacaval .Anastomosis. Arthur II, Blakeuore, M.D,, New York. Departmtnt d 
Surgery, Columbia University College of Physicians and Surgeons. 

Abdominal Arteriography. Report of Complete Aortic Block, Frederick B. Wacnte, Jr, M.D., ind 
Alison H. Price, M.D., Philadelphia. Samuel D. Cross Surgical Division and Medical Pepartmenl, 
Jeilcrson Medical College Hospital. 

Frostbite: Functional and Morphologic Pathology and the Prevention of Subsequent Gangrene. Kcii 
Lange, M.D., David Weiner, M.D., and Linn J. Boyd, M.D., New York. New York Medical 
College, Flower and Filth Avenue Hospitals. 

The Right Heart Catheterization Technique as Applied to the Investigation of Arteriorenous Fistulas. 
A Case Study. B. W. Haynes, Jr., M.D., I. .\. Biccer, M.D., and Evtrett Idris Evans, MD, 
Richmond Department of Surgery, Medical College of Virginia. 

Sympathectomy as an Adjunct in Surgery of Aneurysms and Arteriovenous Fistulas. Harris B. Sbc- 
UACKER, Jr , M.D., New Haven. New Haven Hospital. 

The Use of Prolonged Continuous Spinal Anesthesia to Relieve Vasospasm and Fain in Peripheral Embobin. 
Scott M. Smith, D , and Vincent L. Rees, M.D., Salt Lake City. University of Utah School of 
Medicine. 

Femoral Vein Ligation for Chronic Occlusive Arterial Disease. S. Thomas Classes, M.D., New lork. 

New York Medical College, Flower and Fifth Avenue Hospitals. 

The Effects of .Altered Blood Flow in A'cnous Vasa Vasorum upon the Condition of Venous Eadotbeliu®, 
and the Relation of Anoxia of Vein Walls to Intravenous Thrombosis. James F. O'Neui, MD, 
Boston. Department of Physiology, Harx’ard Univenity School of Public Health. 

Wednesday, p;oo o.m.— flail, Puhlic A udiloriiifn 
MiCiiAEL L. Mason, M.D., Chicago, Presiding. 

Wound Healing and Infection 

Experiments with Non-irritating Glove Powder C. Marshall Lee, Jr., M.D., Charlottesville. Bepah 
ment of Surgery and Gynecology, University of Virginia Department of Medicine. 
Magnesiogenous Pneumagranuloma as a Research Tool. Carl AV. Walter, M.D., Boston. Deps 
Surgery, Harvard Medical School— Peter Bent Brigham Hospital. _ 

Human Hemoglobin as a Vehicle. Lieutenant Colonel Feiix Jansey, M.C., A.U.S., Hines, 

Service, Veterans Administration Hospital, and Department of Surgery, Northwestern a» 
Medical School. r MP> 

Rale of Gain in Strength in Sutured Abdominal Wounds. Clarence Dennis, M.D., John 

and Carleton Nelson, M.D., Minneapolis Department of Surgery, University of Minneso 
ical School. . g^ool- 

Clostridial Myositis. F. A Simeone, M.D., Boston. Department of Surgerj', Hanard i e ic 

Massachusetts General Hospital. mbsertCov 

Results Following the Pigment Injection (Tattooing) of Port Wine Stains and Skin Grafts. £ 

WAY, M.D., New York. New York Hospital. Galves- 

A New Operative Treatment of Elephantiasis. Edgar J. Poth, M.D., and Sam R. Barnes, 

ton. University of Texas Medical Branch. New Or* 

Observations on the Volume of the Blood in Patients with Weight Loss. John H. Clark, - ■ < 

leans. Department of Surgery, Tulane Univetsity of Louisiana School jfETnENt, 

The Estimation of Acute Blood Loss by the Tilt Test. Daniel Green, JLD-> 

M.D., Seattle. King County Hospital. Vivian Io»- 

Tissue Destruction in the Immediate Postoperative Period. Robert L. Berpv, * • •; . i.iichigSK 

and Kenneth N. Campbell, M.D., Ann Arbor. Department of Surgery, uiv 
Medical School. 
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The Diagnosis and Treatment of Fat Embolism. J. E. Dokphy, M.D., Frederick Ilfeld, M.D., and 
Magnus Suedal, M.D., Boston. Department of Surgery, Harvard Medical School— Peter Bent 
Brigham Hospital, 


Wednesday, g:oo a.tn.—Bailroom, Public A udilorium 

Alexander Brunsciiwig, M.D., Chicago, Presiding. 

Ltcer, Gallbladder, and Pancreas 

Intermittent External Biliary Drainage for Relief of Pruritus in Certain Chronic Disorders of the Liver. 
Richard L. Varco, M.D., Minneapolis. Department of Surgery, University of Minnesota Medical 
School. 

Visualization of Amebic Abscess of the Liver as an Aid to Therapy and Prognosis. Harry C. Hull, M.D., 
Baltimore. University of Maryland School of Medicine and College of Physicians and Surgeons. 

Experimental Implantations of the Common Bile Duct. Ted Binkley, M.D,, Robert Palmer, M.D., and 
H. J. McCorkle, M.D., San Francisco. Department of Experimental Surgery, University of Cali- 
fornia Medical School. 

The Effect of Anemic Anoxia (Hemorrhage) and Anoxic Anoxia on Hepatic Function in Dogs. H. A. 
Davis, M.D., Los Angeles. Department of Surgery, College of Medical Evangelists. 

Principles Involved in Surgical Therapy of "Encapsulated” Connective Tissue Malignancies. Walter W. 
Carroll, M.D., Chicago. Department of Surgery, Northwestern University Medical School, 

Acute Pancreatitis and Its Sequelae. Thomas J. Anglem, M.D., Boston. Surgical Service, Massachusetts 
Memorial Hospitals; and Department of Surgery, Boston University School of Medicine. 

Acute Pancreatitis: An Experimental Study with Special Reference to X-ray Therapy. Tague C. Cnisnom, 
M.D., Minneapolis, and Roy E. Seidel, M.D., Boston. Department of Surgery, Harvard Medical 
School— Peter Bent Brigham Hospital. 

Radical Pancreatoduodenectomy with Resection of the Patent Portal Vein. Paul W. Schafer, M.D., 
Kansas City, Kansas. Department of Surgery, University of Kansas School of Medicine. 

Pancreatic Reflux Deliberately Produced. Henry Doubilet, M.D., New York. New York University 
College of Medicine. 

Care of the Dog with External Pancreatic Fistula. Fred Kolouch, M.D., Minneapolis. Department of 
Surgery, University of Minnesota Medical School. 

Thursday, g:oo a.m.— Music Ball, Public Auditorium 

^ 0^\EN H. Wangensteen, M.D., Minneapolis, Presiding. 

Gastric Surgery 

Carcinoma of the Stomach. Claude E. Welch, M.D., Boston. Department of Surgery, Harvard Medical 
School— Massachusetts General Hospital. 

An Experimental Study of Motility of the Stomach after Vagotomy. Raymond W. Postlethwait, M.D., 
Durham, North Carolina. Department of Surgery, Duke University School of Medicine. 

The Effect of Supradiaphragmatic Vagus Nerve Section in Man. Walter B. Crandell, AI.D., Walter E. 
Boehm, M.D., and John H. JIulholland, M.D., New York. New York University College of Med- 
icine. 

Complications Observed after Transthoracic Vagotomy for Peptic Ulcer. Keith S. Crimson, M.D., Dur- 
ham. Department of Surgery, Duke University School of Medicine. 

The Condition of Eight Patients Fifteen Months or More After Total Gastrectomy. William P. Lonc- 
iiiRE, Jr., M.D., Baltimore. Johns Hopkins University School of Medicine. 

.Use of Buffered Thrombin in Control of Gastric Hemorrhage. Byrne M. Daly, M.D., Detroit. Depart- 
ments of Surgery and Physiology, Wayne University College of Medicine. 

The Sippy Regimen Protects Against the Ifistammc-provoked Ulcer. John Fast, M.D., hlinneapolis. 
Department of Surgery, University of Minnesota Medical School. 
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Abetting Influence of Ifemoconccntration on Ulcet Diathesis. Ivan D. Barosotsky, M.D., Miantapefc 
Department of Surgery, University of Minnesota Medical School. 

Autodigestion and Repair in the Normal and Hyperacid Canine Stomach. Pjiiup IJ. Price, 51.D Salt 
Lake City. Department of Surgerj*, University of Utah School of Medicine. 

Experimental Burns Abet the Ulcer Diathesis. Stamixy R. Fjuesen, JI.D., Minneapolis. Deparlmeot of 
Surgery, University of Minnesota Medical School. 

A New Simplified Intestinal Decompression Tube. Meyer O. Cantor, M. D., Detroit. Grace Hospital. 

Thursday, q:oo a.m, — BaUfoom, Public A udilorium 

Howard C. Naefziger, M.D., San Francisco, Presiding. 

Neurosurgery and Sympaiheelomy 

The Use of Penicillin in Conjunction with Bone Grafting in Experimental Skull Defects. H. J. McCokue, 
M.D., Edwin Kerr, M.D., Sanpord Rotmenberg, M.D., and Helen Warmer, San Francisco. De- 
partment of Experimental Surgery, University of California hfedical School. 

The Localization of Intracranial Tumors by Electroencephalography. R. C. Bassett, M.D., and B. K. 
Bacciu, Ph.D., Ann Arbor. University of Michigan Medical School. 

Deccrebration in the Traumatized Human: Its Pathogenesis and Management. Russell ^IE^■ERS, 31 D., 
Iowa City. State University of Iowa College of Medicine. 

The Incidence of Interhcmispheric Extension of Glioblastoma Multiforme Through the Corpus Callosum 
Harry P. Maxwtll, M.D., Milwaukee. Department of Surgery, Marquette University School of 
Medicine. 

Afterimage Perimetry. Wclliau P. Wiluauson, M.D., Kansas City, Kansas. University of Kansu 
School of Medicine. 

Blockade of the Autonomic Ganglia by Tctra-ethyl yVmmonium Bromide in Peripheral Vascular Disease 
and Causalgic States. Kennetti N. Cauroell, M.D., Robert L. Berry, M.D., Martin R Sntir, 
M.D., Rioiard H. Lyons, M.D., and Gordon K. Moe, M.D., Ann Arbor. Department of Surgery, 
University of Michigan Medical School. 

The Effect of Autonomic Blockade on the Urinary Bladder in Man. Jack Larides, M.D., Reeo 

M.D., William L. Valk, M.D., Martin R. Sutler, M.D., Robert L. Berry, M.D., Riciuw H. 
Lyons, M.D., Kennxtii N. Campbell, M.D., and Gordon K. Moe. M.D., Ann Arbor. Department 
of Surgery, University of Michigan Medical School. 

Lumbar Ganglionectomy in Occlusive Peripheral Vascular Disease. George H. Yeager, M-D-, timore. 
University of Maryland School of Mcdidne and College of Physicians and Surgeons. ^ ^ 

Testing Hypertensive Patients Preoperatively.’ James L. SourirwORTir, M.D., Baltimore and • 

Russek, M.D., Staten Island. Surgical Service, United States Marine Hospital, Baltimore, s 
Cardiovascular Research Unit, United States Marine Hospital, Staten Island. . 

The Operative and Postoperative Management of Hypertensive Patients Undergoing 

Sympathectomy. Jere W. Lord, Je., M.D., and J. William Hinton, JI.D., New York, y® 
tomy Clinic, New York Post-Graduate Medical School and Hospital. 

Friday, p:oo a.m.— Music IJall, Public Avditorium 

Grover C. Penbertiiy, JI.D., Detroit, Presiding. 

Exlrcmitits, Bones and Joints, Burns, and Gynecology. ' 

4 , T Af D.i Deireii, 

The Present Concepts Concerning the Care of the Burned Patient. William E. Abbott, i 

and John Winslow Hirshfeld, M.D., Ithaca, New York. Harper Hospital, Detroit. ^^-oUCANO 

The Physiological Approach to the Local Treatment of Burns. Edward L. Honxs, JI- ■< 

Ackermann, M.D., New York. Columbia University College of Physicians and Baltimore, 

Hypocholesterolosis of the Adrenal Glands in Experimental Burns. Henry N. Harkins, • •> 

Johns Hopkins University School of Medicine. 
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Disadvantages and Dangers of Refrigeration Anesthesia. Kenneth Peacock, M.D., and Guiseppe D’- 
Andrea, M.D., New York. New York Medical College, Flower and Fifth Avenue Hospitals. 

The Problem of Pain in Amputation Stumps. Louis G. Herrmann, M.D., Cincinnati, University of 
Cincinnati College of Medicine. 

Immobilization of the Injured Hand in Position of Function. Harvey S. Allen, M.D., Chicago. Depart- 
ment of Surgery, Northwestern University Medical School. 

Experimental Study of Internal Fixation of Fractures. Willum H. Ainsworth, M.D., Galveston. De- 
partment of Surgery, University of Texas Medical Branch. 

Acromioclavicular Separation. A Study of the End Results Obtained with the Screw Method of Repair. 
Boardman M. Bosworth, M.D., New York. New York Hospital. 

Musculotendinous Tears of the Shoulder Joint. George E. Wilson, M.B., Toronto. University of Toronto 
Faculty of Medicine and St, Michael’s Hospital. 

Diagnosis of Precancer of the Cervix by Cytology. J. Ernest Ayre, M.D., Montreal. Gyne-cytology 
Laboratory, Royal Victoria Hospital; and AfcGiH University Faculty of Medicine, 

Modification in Technique of the Manchester Operation for Uterine Prolapse. Ralph E. Campbell, M.D., 
Madison. University of Wisconsin Medical School. 

Extraperitoneal Iliac Lymphadenectomy in the Treatment of Cancer of the Cervix. Ira T. Nathanson, 
M.D., Boston. Harvard Medical School— Massachusetts General Hospital, Tumor Clinic, Boston; 
and Pondville Hospital, Walpole. 

Endometriosis of the Gastrointestinal Tract. Martin R. Sutler, M.D., Ann Arbor. Departments of 
Pathology and Surgery, University of Michigan Medical School. 

Friday, g:oo a.m.— Ballroom, Public Auditorium 

Claude S, Beck, Jf.D., Cleveland, Presiding. 

Tkorax, Breast, Heart, and Anesthesia 

Treatment of Chronic Non-tuberculous Pulmonary Abscesses. Harry E. Nelson, M.D., Dallas. South- 
western Medical College of the Southwestern Medical Foundation. 

Surgical Treatment of Bullous Emphysema. Jerome R. Head, M.D., Chicago. Department of Surgery, 
Northwestern University Jledical School. 

Anomalies of the Pulmonary Vein. 0. C. Brantican, M.D., Baltimore. University of Maryland School 
of Medicine and College of Physicians and Surgeons. 

Physiological Studies in Congenital Heart Disease. Richard J. Bing, M.D., and L. D. Vandam, M.D., 
Baltimore. Department of Surgery, Johns Hopkins University School of Medicine. 

Experimental Aortic Valvulotomy; A Preliminary Report. H. G. Smithy, M.D., and Edward F. Parker, 
M*D., Charleston, South Carolina, Department of Surgery, Medical College of the State of South 
Carolina, 

Indications for Simple Mastectomy, Danely P. Slaughter, M.D., and Lawrence W. Peterso.n, M.D,, 
Chicago. Tumor Clinic, Research and Educational Hospitals, University of Illinois College of Medicine. 

A Clinical-Experimental Study of the Uptake of Radioactivated Phosphorus by Tumors of the Breast, 
B. V. A. Low-Beer, M.D., H, Glenn Bell, M.D., H. J. McCorkle, M.D., and Robert S. Stone, 
^LD,, with the assistance of W. B. Hill, M.D,, and H. L. Steinbaqi, M.D., San Francisco. Divisions 
of Radiology and Surgery, University of California Medical School. 

A New Type of Endobronchial Airway. C. P. Bailey, M.D., and Henry S. Ruth, M.D., Philadelphia, 
departments of Surgery and Anesthesiology, Habnemann Medical College and Hospital of Phila- 
delphia. 



•rWENTV-FIFTIl ANNUAI, HOSPITAL STANDARDIZATION 
CONFERENCE 


Monday, g:^o a.m.^Music Hall , 

Public 

Opening Session of Clinical Congress— General Assembly 
\V liDWARD Gallic, M.D , Toronto; Tresitlent, Ameri- 
lan College of Surgeons, Presnfing 
Greetings from the American Hospital Association 
John H. IIa^ls, Ne« York; President 
Greetings from the Canadian llospital Council 
flAKSLY AcMw, M I)., Toronto; Secretary 
Preliminary Statement. \V. Kdward Gallic, M.D., 
Toronto. 

Presentation of Report of field Activities of the American 
College of Surgeons for «^6, and Summary of i8 Years 
of Hospital Standardization. 

Irvin .\ncLL, MD, Louisville; Chairman, Roard of 
Regents, \merican College of Surgeons. 

Maintaining our Voluntary Hospital System 
Right Hi m rind .Mos.sicnoR MAUitiCF. f. CMffiN, 
Cleveland 

i'crLnent I Hidings from the National Survey by the Com- 
mission on Hospital Care. 

.^HTHVR C. Bachmlvkr, M I) , Chicago, Hirectot of 
Study, Commission on Hospital Care, Director, Un«- 
sersity of Chicago Clinics. 

The SuTsing YroWem. 

The Viewpoint of the Surgeon 
IIowAKu C Nafkiglr. Nf.D , San Tfancisco; Pro- 
fessor o! Surgery, University of California Medical 
School; Chairman, Committee on Nursing, American 
Surgical AssocMtion. 

The Viewpoint of the Admlniitrator. 

ROBt.v C. IluLRKi, M D., Philadelphia; Director, 
University Hospitals and Dean of the Graduate 
School of Medicine, University of Pennsylvania. 

The Viewpoint of the Nurse. 

Li'CILE Petry, R.N , Washington. Chief of the Divi- 
sion of Nursing, United States Public Health Service. 

•Ifondoy, 2:00 p.m.— Ballroom, Public Auditorium 
Panel Discuision on Current Prablemt and Immediate Fu- 
ture Outlook in Xurring Service. 

Conducted by John 11. Hayes, New York; President, 
American Hospital Association, Superintendent, Lenox 
Hill Hospital. 

The Future of Nursing 

James W. Stephan, Canton, Ohio; Director, Aultman 
Hospital. 

Nursing Standards as Affected by Personnel Policies. 
Hdgah Rlake, Jr., Chicago; Superintendent, Wesley 
Memorial Hospital 

Postwar Student Nurse Recruitment Problems. 

Udith H. Smith, Syracuse; Dean of the School of Nurs- 
ing, Syracuse University. 

The Training of a Secondary Group for Nursing Servla. 
H. Llnore Bradley, Albany; Supervisor of Nursing 
Education, New York Board of Nurse Examiners. 
Round Table Conference on Nursing Problems. 

hloderator: James W. Stephan, Canton. 

Collaborators- 

I’mjl H. FrsLER, Oklahoma City; Administrator, Uni- 
versity of Oklahoma Hospitals. 


Lois Holiuav, R.N., Chicago; Associate Director, Cook 
County School of Nursing. 

Celia Crane, R.N., Akron; Director of Nursing, City 
Hospital of Akrun. 

Lee S. I.A.S'PitiR, Cleveland; Administrator, Lulherii 
Hospital. 

Harviy Ar.vew, M.D., Toronto; Secretary, Canadian 
Hospital Council. 

T uesday, q;jo o.m.—Cliib Room B, 

Public Auditorium 

Panel Dis(ustion—The Securing of Compute and Scitihfc 
Medical Records. 

Conducted by UVEtETt W. loszs, Chicago; \^c^rresl 
dent, The Modern Hospital Publishing Company. 
Introductory Remarks by the Chairman— Status of Medi- 
cal Records in Hospitals as I Have Obseexed Them 
The Program of the Amen'can Assixiation of 
Record Librarians to Improve .^^ed^cal Record &en« 
iJiNA K. lU’TTMVN, Chiaso; Chief Medial Re»rd 
Librarian, Wesley Memorial Hospital; DirKtor, Pro 
gram in Medical Record Library Science, Northvf»l 

em Univetsity. . 

The Importance of Complete and Scieobfic Medial Kec 
ords from the Standpoints oft 
Jlrtter Care ol the i'a^enk. . , . . 

Ciuov C. Kncel, M.D., Philadelphia; Aswi ‘ 
Professor of Surgery, University of Pennsyivinia 
Graduate School of Medidne. , . 

Self Education of the PraeUcing Physician, 

loiiN K. ORNPORFF. M.D.. Chicago; Clmial As^nt 
in Surgery. Northwestern Umveraty 
Education and Training of Interns ,5;,,) CiJ 

FRooe JCNSES. M.D., Chicago; Counolon 
ucation and Hospitals, Arnencan Medical Association 

Advancement of hledical Science. 

Bricadier.Ge.nzr XL WAtwcE.n- 
ington; Physician to the President of 
States 

Rdund ToUe Conference. The ProUtins 
Obtaining of Complete and ScienlifC Mei^cel Keeoros 
Mo,Ierator: Everett \V. Joves, IH^ereo- , 
CollRbOTRlor>-(lR Rddilioa 10 Mcl 

F.AT.E C. Sdlrov. M.D., Koch.ittri AsasMl J.w 

Director, Rochester General rwspiw „ 

WriEr.u B. SeetJER, Clevelaodl Sopetinlendrat, 

L.?"?R'o'SSi.D., Londont Soperi.trndr.l V,r..ri. 

C„“T DRUCTER, hl.D., Clevelaodt Assis-*"" 

University Hojp^ls. Ontario; Ad®'"’' 

Helen L. Potts. R.N., 'Voo^tock. - 
trator, Woodstock General Hospital. 

Public Auditorium 

Panel Discussion: Extending General Ilcspdol 

Types of Patients. . irncoital Consultant- 

Herman Smith, M.D., Chicago, P 

Trendsin'lhe^Care of Luke’s 

Lro M. LYiivs, Chicago; Director, b • 
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Trends in the Care of Tuberculous Patients. 

HERiWN E. IIiLLEBOE, M.D., Washington; Medical 
Director, Tuberculosis Control Division, United States 
Public Health Service. 

Trends in the Care of Chronically 111 Patients. 

Edma S. NrcHOtsoM, Chicago; Director, Central Service 
for the Chronically 111 . 

Trends in the Care of Orthopedic Patients. 

Edwarp L. Coupere, Chicago: Associate Professor of 
Surgery, Rush Medical School. 

Integration of Health Services in the Community. 

GRAn\M L. D.\vis, Battle Creek; Hospital Director, 
W. K. Kellogg Foundation; President-Elect, Ameri- 
can Hospital Association. 

General Discussion— Question and Answer Period. 

Led by Harvey AG^'EW, M.D., Toronto; Secretary, 
Canadian Hospital Council. 

Tuesday, 7:30 p.m.—Liilh Theatre, 

Public Auditorium 

Hospital Motion Picture 

Joint Session for Hospital Trustees, Medical Staff OiTicers 
and Administrators. 

Fred G. Carter, M.D., Cleveland; Administrator, St. 
Luke’s Hospital, Presiding. 

The Governing Board of the Hospital. 

Raymond W. Sloan, New York; Editor, The Modern 
Hospital. 

The Education of the Hospital Trustee. 

Robert F. Binchasi, Cleveland; President, Board of 
Trustees, St. LuVeU Hospital: Chairman, Board of 
Trustees, Cleveland Hospital Council. 

Minimum Qualifications to Practice Major Surgery. 
Frank S. Gibson, Jt.D., Cleveland; Senior Clinical In- 
structor in Surgery, Western Reserve UniverNty 
School of Mediune. 

Ctwperatton Between Blue Cross and Ntedical Service 

Roilo K. Packard, M.D., Chicago; Chairman, Board 
of Trustees, ^Voodlaw^ Hospital; ^^ember, Board of 
Trustees.BIue Cross Plan for Hospital Care of Chicago. 

D«-dopment of Training for Surgery. 

Charles A. Bowers, Af.D., Cleveland; Head, Depart- 
ment of Urology, St. Luke’s Hospital. 

ITedHcsdoy, 7:45 a.m.— LcJfjce Room, 

Hotel Statlcr 

Bitak^asl — Joint Conjerenee on Hospital Public RAalions. 

Hospital personnel and press and radio representatives 

Conducted by Gets J. Clark, Cleveland; Secretary, Clcvc- 
land Hospital Council. 

Discussion of "The Hospital in the News” 

Wednesday, p;jo a.m.^Club Room B, 

Public Auditorium 

Ronel Discussion — The Responsibility of the Administro/ire 
jfo/ in Handling Emergencies Coming to the Hospital and 
Occurrine Within. 

Conducted by Frank R. Bradley, M.D., St. Louis; Direc- 
tor, Barnes Hospital; President, American College of 
Hospital Administrators. 

Transportation of the Injured and Other Types of Emer- 
gency Patients. 

Charles W. Myers, M.D., Indianapolis; Superintend- 
wt, Indianapolis City Hospital. 

the Essentials of an Efficient Emergency Service in the 
Hospital. 

Frederick A. Rrmc, M.D., Chicago; Chief of Staff, 
Altmn Btothers Hospital-, InstructoT, lAJyola Uni- 
versity School of Medicine. 


Preparedness of the Hospital to Cope with Acute Emer- 
gencies: 

Postoperative Hemorrhage in Tonsillectomy. 

Carl H. McCaskev, M.D., Indianapolis; Professor 
of Otolaryngology and Chairman of Department, 
Indiana University School of Medicine. . 

Acute Respiratory Obstruction Requiring "Emergency 
Intubation or Emergency Tracheotomy. 

Horace E. Mitchell, M.D., Cleveland; Clinical In- ' 
structor of Otolaryngology, Western Reserve Uni- 
versity School of Medicine; Chief of Department of 
Otolaryngolog)’ and Peroral Endoscopy, Lakewood 
City Hospital. 

Sudden Collapse on Operating Table. 1 

Robert L. Sanders, M D., Memphis; Assodate Pro- 
fessor of Surgery. University of Tennessee College of 
Medicine; Head of the Surgical Section, Sanders 
Clinic. 

Ante- and Post partum Hemorrhage. 

RvLPtt E. Camebeu., M D , Madison; Assodate Pro- 
fessor of Obstetrics and Gynecology, University of 
Wisconsin Medic.tl School. 

Emergencies Arising During the Admimstration of 
Anesthesia. 

Ralph T. Kviuht. MD, Minneapolis; Assodate 
Professor of Surgery, University of Minnesota Medi- 
cal School, Direitor, Division of Anesthesiology, 
Unixersityuf Minnesota Hospitals. 

Wednesday, 2:00 p.m.—Club Room B, 

FiiMic Anditoriim 

Panel Discussion on the Training of Hospital Personnel. 

Conducted by Claude W. Munoer, M.D., New York; 
Director, St. Luke’s Hoyntal; Director, Division of 
Hospital Administration. Columbia University. 

University Training for Hospital Administration. 

T Maceaciifrn, M.D., Chicago; Associate 
Director, .American College of Sur^ons; Director of 
i’rogram in Hospital Administration, Northwestern 
University 

Establishing .Administrative Internships or Residencies on 
a High Educational Level. 

Gi-RHARD H vkTStvN, Ph D., Iowa City; Superintendent, 
University of Iowa Hospitals. 

Training Supen-isory Personnel. 

Warren R. von Chrf.n, Hines, Illinois; Chief, Utiliza- 
tion and Training Section, Veterans Administration 
Hospital. 

Training Personnel Managers. 

J.\NE F. CARUbLK, Cleveland; Personnel Director, St. 
Luke's Hospital. 

Round Table Conference on Training Programs for Pro- 
fessional and Non-Professional Personnel. 

Moderator: Charles E. Prall, Ph.D., Chicago, Director, 
Joint Commission on Education. 

Collaborators- 

JoHX Gorrell, M.D., New A’ork; Assodate Director 
Hos(>ital .Administration, Columbia University School 
of Public Health. 

James W. STFrii.AN, Canton; Associate Director, Divi- 
sion of Hospital Administration, University of Minne- 
sota. 

Frank R. Bradley, M.D.; Si. Louis; Director, Barnes 
Ilospital; President, American College of llospital 
Adminisltalors; Director, Division of Hospital Ad- 
ministration, Washington University. 

Laura C. Jackso.n, Chicago; Director of Public Rela- 
Uons. American College of Surgeons; Associate Direc- 
tor, Program in Hospital Administration, Northwest- 
ern University. 
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Mikiam Cdxtis. R.N.j Syracuse; Administrator, Syra* 
cuse Memorial Hospital. 

Leo M. Lyons, Chicago; Director, St. Luke's irosfntal. 
Nellie Gorgas^ Minneapolis; Superintendent, SL 
Barnabas Hospital. 


Training Manual for Hospital Employees, Oeveland 
Hospital Council. 

Guy J. Clark, Cleveland; Executive Secretary, Tie 
Oeveland Hospital Council. 

Round Table Conference— Questions and Answers. 


Wednesday^ 7:$o p.m.—Liltle Theatre^ 

Public Auditorium 

Round Table Conference on CurrenlBospUal PtfAtemt. 
Moderator: Everett \V. Jones, Chicago; Vice-President, 
The Modern Hospital Publishing Company, and Mal- 
colm T. MacEaciiehn, M.D., Chicago; Associate 
Director, American College of Surgeons. 

Collaborators; 

0. K. Fike, Dayton; Director, Miami Valley Hospital. 
Merrill F. Steele, M.D., Cincinnati; Superintendent, 
Christ Hospital. 

Henry H Hooper, Cincinnati; Superintendent. Cincin- 
nati General Hospital. 

Helen L. Potts, K.N., Woodstock, Ontario; Superin- 
tendent, Woodstock General Hospital, 

Leo M. Lyons, Chicago; Director, St. Luke's Hospital. 
H. M. Coon, M.D., Madison; Superintendent, State of 
Wisconsin General Hospital. 

John A. McNamara, Cleveland; Director, Cleveland 
Hospital Sersdee Association. 

Roger W. DeBuss, M.D., Evanston; Executive Direc- 
tor, Evanston Hospital. 

Thursday, 7:45 a.m.— Lattice Room, 

UoUl Siarier 

Breakfast Conference. 

Tbe ybiTit Rating System as Applied to Hospitals. 
Malcolm T. MacEacicern, M.D., Chicago; AsscMiiate 
Director, American College of Surgeons, Preriding. 
Collaborators: 

Harvey Acnew, Jf.D., Toronto; Secretary, Canadian 
Hospital Council. 

Henry G. Farise, M.D., Chicago; American College of 
Surgeons. 

Thursday, gixo a.m.—Clitb Room B, 

Public Auditorium 

Panel Discussion on Management Techniques and Personnel 
Rtl^ions. 

Conducted by James A. Hamilton, Minneapolis; Director, 
Program In Hospital Administration, University of 
Minnesota; Hospital Consultant. 

Development of Management Skills as a Factor in Hospital 
Progress. 

James A. Hamilton 

Employment Policies; Incentives; Job Class(6cation;HeaIlh 
Program. 


Thursday, 2:00 p.m.—Club Rom B, 
Public Auditorium 

Smalt Hospital Session— Special Problems d the Snnil 
Hospital. 

Elizabeth Jane Davis, Niles, Michigan; Superintend- 
ent, Paivating Hospital, Presiding. 

The Application of the Standard Nomenclature in the Snail 
Hospital (Illustrated), 

Edna K. HurritAM, R,R.L,, Chicago; Chief Jfedical 
Record Librarian, Wesley Memorial Ilospiul; Direc- 
tor, Program in Mei’cal Record Library Science, 
Northuestem University. 

Cooperative Relationships between tbe Small Hospital and 
the hfetropolitan or Large Hospital. 

Asorew Pattullo, Battle Crttk; Associate Lkectoc, 
Hospital Division, Kellogg Foundation. 

The Organization of the Medical Staff of the Small Hospital 
R. R. Crawtorc, hi.D., Lakewood, Ohio; Supenntenn- 
ent, Lakewood Hospital. 

Personnel Management in the Small Hospital. 

Merton E. Knisely, Milwaukee; Supenotendent, SI. 
Luke’s Hospital. 


Thursday, j:oo p.m.—Ballroom, 

Public Aviilorhm 

tor. University Hospiuls and Dean of the Gradusw 
School of Medicine. University of Peansylvanta. 
Panel Discussion from the standpoints of; 
nie American College of Surgeons. . , 

Major General Charles R. 

Director, Department of Graduate Traimng u 
Surgery, American College of Surgeons. 

The Basic Medical Sciences. . ni^e^ 

Georce II. Miller, M.D . Chicago: Educational Dire^ 
lor, American College^of Surgeons. 

The Veterans Administration. ... . 1,.:— Aaist. 

Pjm. B. M»o.suso», M.D., WisteMi 

«nt Medical Diecctor ter Research acd Ed»ow 
Veterans Administration. . 

The University-Connected Hospita h . , prof«..or 

John R. Paine. M.D.. 
tff Surgery, University of MmntsoU Me 

The Hospital not University-Cotmectea. n, vector of 

GeoRoJ J. C™y, M.D., Flint, W^ffley 
Traumatic and Orthopedic Surgery, / 
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ASSEMBLY OF INITIATES 

Friday, 1:00 p.m.— Ballroom, Public Auditorium 
Irvin Abell, M.D., Louisville; President, Presiding. 

Opening Remarks— General Organization of the College. Irvin Abell, RI.D., Louisville. 

The Program of the American College of Surgeons: 

Hospital Standardization; Sectional Meetings; Medical Motion Pictures; Library and Literary Research. 
Malcolm T. MacEachern, M.D., Chicago; Associate Director and Chairman of the Admin- 
istrative Board. 

Graduate Training in Surgery. 

Major General Ciurles R. Reynolds (Ret.), Chicago; Director, Department of Graduate 
Training in Surgery. 

Credentials Department; Clinical Research. 

BotviiAN (j. Crowell, M.D., Chicago; Associate Director and Vice Chairman of the Administra- 
tive Board. 

Fellow’ship in the American College of Surgeons. 

Arthur W. Allen, M.D., Boston; Vice President, Board of Regents. 

The Fellowship Pledge. Recital by Initiates. 

ANNUAL MEETING, BOARD OF GOVERNORS OF THE 
AMERICAN COLLEGE OF SURGEONS 

Wednesday, 12:00 Noon— Lattice Room, Hotel Statler 
Irvin Abell, M.D., Louisville; President, Presiding. 

Statement by the Chairman of the Board of Regents. Irmn Abell, M.D. 

Brief Reports on the Activities, Problems and Progress of the American College of Surgeons. 

Bowman C. Crowell, M.D., Chicago; Associate Director and Vice Chairman of the Administrative 
Board. 

Malcolm T. MacEaciiern, M.D., Chicago; Associate Director and Chairman of the Administrative 
Board. 

Dallas B. Phemister, M.D., Chicago; Treasurer. 

Frederick A. Coller, M.D., Ann Arbor; Regent. 

Paul B. Magnuson, M.D., Chicago; Secretary. 

Discussion by Governors and Regents. 


ADJOURNED MEETING, BOARD OF GOVERNORS 

Thursday, i:jO p.m. — Music Hall, Public Auditorium 
Irvin Abell, M.D., Louisville; Chairman of the Board of Regents, Presiding. 

Report of Committee on Nominations to the Board of Governors. 

ANNUAL MEETING, FELLOWS OF THE AMERICAN 
COLLEGE OF SURGEONS 

Thursday, 1:45 p.m.— Music Hall, Public Aitditorium 
Ir\xn Abell, M.D., Louisville; President, Presiding. 

Keport of Committee on Nominations to the Fellows. 

Election of OfScers. 

Financial Report. Dallas B. Phemister, M.D., Chicago; Treasurer. 

Report of Administrative Board. Malcolm T. MacEachern, M.D., Chicago; Associate Director and 
Chairman of the Administrative Board, 
departmental Reports. 

a. Hospital Standardization, b. Sectional Meetings. JIalcolm T. MacEachern, M.D., Chicago. 
Graduate Training in Surgery. Major General Charles R. Reynolds (Ret.), Chicago; Director, 
Department of Graduate Training in Surgery. 
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Credentials Department— CredentiaVs Conmiitlees; Committees on Applicants; and Committee on 
History Reviews; Clinical Research. Bowuan C. Crowell, M.D., Chicago; Associate Ditectoi. 
Medical Motion Pictures; Publications. Eleanor K. GRiMjf, Chicago; Administrative Executive 
Library and Literary Research. L. Mabgderiete Prisie, Chicago; Director of Library and Literarv' 
Research. 

Public Relations. Laura G. JaceSON, Chicago; Director of Public Relations. 

Committee on Cancer. Frank E. Adair, M.D., New York; Chairman. 

Committee on Fractures and Other Traumas. Robert H. Kennedy, M.D., New York; Chairman. 
Committee on Graduate Training in Surgery. Dallas B. Pheuister, M.D,, Chicago; Chairman. 
Fellowship Obligations and Opportunities. 

Arthur W. Allen, M.D., Boston; Regent and Vice Chairman, Board of Regents. 

Closing Remarks. The American College of Surgeons and Postwar I’rogrcss. 

Irvi.v .\bei l, M D., Louisville; Chairman, Board of Regents. 


COMMITTEE MEETINGS 

Irvis Abell, M.D., Louisville, Chairman, Board of Regents, Presiding. 


STATE AND PROVINCIAL EXECUTIVE COMMITTEES 

Wednesday, p;jo a.m.— Ballroom, Uettl Staller 
Statement by the Chairman of the Board of Regents. Irvin Aceli, M.D., Louisville. 

Report on Sectional Meetings held in 1946 and for Meetings in J947. 

Malcolm T. MacEachern, M.D., Chicago. 

Comments on Sectional Meetings, 1946-1947, in behalf of the Committees on Local Arrangements. 
Fraser B. Gurd, hl.D., Montreal; Charles S. Kennedy, M.D., Detioii; James M. Hayes, 
Minneapolis; IIucu Toland Jones, M.D., Los Angeles. 

Discussion by the Fellows and Regents. 


STATE AND PROVINCIAL CREDENTIALS COMMITTEES 
AND COMMITTES ON APPLICANTS 


Wednesday, 10:15 a.m.— Ballroom, Hotel Staller 
Statement by the Chairman of the Board of Regents. Irvin Abell, M.D,, Louisville. 

Report of Work of Credentials Committees and Committees on Applicants, 1946. 

Bowuan C. Crowell, M.D., Chicago; Aswciale Director. 

Interesting Observations in Interviewing Prospective Candidates. 

H, Pratiier Saunders, M.D., Chicago; Assistant Director. 

The Junior Candidate. , , Trjimpg 

Major General Charles R Reynolds (Ret.) Chicago; Director, Department of uraa 
in Surgery. 

Discussion by the Fellows and Regents. 


STATE AND PROVINCIAL JUDICIARY COMMITTEES 

Wednesday, 11:00 a.tn. — Ballroom, Hotel Statlcr 
Statement by the Chairman of the Board of Regents. Irvin Abell, I'FD., Louisville. 
Selection and Appointment of Judiciary Committees and Procedure in Dealing witn ju 
Bowuan C. Crowell, M.D., Chicago; Associate Director. 

Types of Cases Referred to the Judiciary Committees. 

Malcolu T. MacEachern, M.D., Chicago; Associate Director. 

Discussion by Regents and Fellows of the College. 
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CLEVELAND CITY HOSPITAL 
Tutsday 
General Surgery 

S. 0 . Fbeedlakpeb, D. M. Giover, W. C. SIcCAtLV, 
M. B. Tauae, J. H. Lazeari, C. A. Hauar'N, R. J. 
McNaitce, M. H. Laubeiciit, J. S. Gelur, A. M. 
Leigh. 

9-00 a.m.— Operative clinic. 

Tumor Surgery 

1 . A. Pomeroy, S. 0 . Freedlandeh, H. H. Hauser, J. H. 
LxzzASi, A. E. Bennett, and staff. 

2;oo p.m. — Tumor clinic. Case presentations for diag- 
noMS and treatment. 

Pathology 

n.T. Kassner, H. G. ScnLUMBERGER, R. C. Taylor, and 
stiff. 

s;oo p.m.— CUnical pathological conference. 

Fractures and other traumas 
F. M. Barry, D. Dial, and staff. 

»'oo p.in.— Fracture service; ward rounds; discussions of 
treatment and results. 

Thoracic Surgery 

S 0 . Freedlander, R. C. McKay, M. C. Perucu, C. W. 
Mm, D. B. Kay, and staff. 

sroo p.m.— Group conference. Selection of cases for 
thoracoplasty, lobectomy, and pneumonectomy. 

Wednesday 

General Surgery 

S. 0 . Freedlander, D. M. Glover, W. C. McCally, 
M- B. Tauak, j, H. Lazzari, C. A. Hamasn, R. J 
McNaitce, M. H, LAMBRienT, J. S. Gkllcr, a. M. 
Leigh. 

9 00 a.m.— Operative clinic, 
p.m. — Nonoperative clinic: 

M. H. Lasibriciit. The acute abdomen in patients 
carrying artificial pneumoperitoneum. 

J. S. Gelleb, Acute obstructive cholecystitis. 

A. M. Leigh. Esophageal ^verticula. 

'V. C. McCally. Vagus ncn'c resection for peptic 
ulcer. 

J- H. Lazzari. Hemipclvectomy for sarcoma of femur. 

Plastic Surgery 
D- M. Clover and C. A. Hauann. 

9 00 a.m.— Operative clinic. 

p.m. — Nonoperative clinic; case presentations 
“proWems and management of skin flaps. Lantern 
slides. 

• OtoUrj-ngology 

Encler, \V. F. Hulse, S. E. Missal, Crauer and 
Associates. 

9 »o a.m.— Operative clinic. 

P-™ ~'^‘onoperative clinic; demonstration of oral 
And lar>’ngcal malignandes. 


Thursday 

Neurosurgery 

C. S. Beck, C. \V. Elkins, and associates. 

O'oo a.m.— Curative clinic, 
amo p.m. — Nonoperativc clinic. 

1.00 p.m.— C. W. Elkins— A crylic plastics in skull de- 
fects. 

Vascular Surgery 
L. A. Atlas and associates. 

9:00 a.m. — Operative clinic; lumbar symp.ithectomy; 
saphenous vein ligations. 

*:oo p.m. — Nonoperativc clinic; demonstration of veno- 
grams; indications for femorM vein ligations. 

Genitourinary Surgery 
H. R. Trattnes, a. Roth, and assodates. 

9:00 a-m.— Operative clinic. 

General Surgery 

R. \V. Scott, S. 0 . Freedunder, M. H. LAunRicnr, E. 
Chester, D. M. Glovtr, M. B. Tauak, A. M. Mar- 
shall. }. H. Lazzari, H. Hoelsciter, A. S. Brocuo. 
2:00 p.m.— Nonoperativc clinic: lesions of stomach and 
intestine; pancreatic llthiasis nith steatorrhea. 


Friday 

Thoracic Surgery 

S. O. Freedlander, D. B. Kay, C. W. Mdnz, and nsso- 

9:00 a.m.— Operative climcr pneumonectomy, lobec- 
tomy, thoracoplasty. 

jxo p.m.— Nonoperative clinic. 

3.00 p.m. — Motion pictures: esophagectomy, pneu- 
monectomy, lobectomy. 

Orthopedic Surgery 

L. M. Starin, a. Tr.uilr, P. H. Dihjay, and associates. 

9:00 a.m.— Curative clinic: Spinal fusion. 

9-00 a.m. — Nonoperativc clinic. 

Gynccolog)' 

J. I.,. Revcraft, a. E. Bennett, E. Richards, and asso- 

—Operative clinic: Pbslics; vaginal hysterec- 
tomy; Walkin's interposition. 

Kadiolog)' 

Harry Hai'si r and associates. 

9»o a.m.— A. R. Conrs— Roentgen diagnosis of 
lesions of small intestine. 

10-00 a.m.— H. Hai::! R— Roentgen diagnosis of thora- 
cic tumors. . _ ... 

najoa-m.— B. Brown— D ifferential roentgen diagnosis 
of mechanical and adynamic ileus. 
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CXEVELAND CXINIC 
Tuesday 


Ophthalmology 

A. D. Ruedeuann and R. J. KErnrEOT. 
8:00 a.m. — Demonstration of cases. 


General Surgery 
T. E. Jones and Geoege Crile, Jr. 

S'oo a.m.— Operative surgery and demonstration of 
cases. 

R. L. Haden, L. W. Diggs, D. W. Borte and R. S. Diss- 

WORE. 

9.00 a.m.— Symposium— spleen: General conuderations; 
platelets in hemorrhagic disease; presentation of cases; 
surgical aspects. 

Irnine H. Pace, Leader; A. C Corcoran, Robert D. 
Taylor and \V. Jaues Gardn-er. 
n:oo a.m.— Symposium— hypertension; General con- 
siderations; selection of cases for surgery; surgical 
aspects. 

Genitourinary Surgery 
Charles C. Higgins. 

8:00 a.m.— Operative clinic. 

Ophthalmology 

A. D. Rczdeuann. 

8100 a.m —Operative clinic. 

Orthopedic Surgery 
James A. Dickson and J. I. Kindrick. 

8.30 a.m —Operative clinic. 

Otolaryngology 

Paul M. Moore, Jr. 

ro'oo a.m.— Operative clinic. 

H. E. Harris. 
t:eo p.m.— Operative clinic. 

Pathology 

John B. Ha2 ABO. 

ie:oo a m.— Surgical pathological conference. 

John B. Kasaro. • 

11:45 a-m.— Demonstration of surgical pathological 
specimens. 

Neurosurgery 

W. James Gardner, A. T. Boms, and \V. A- Nosik. 
1 :oo p.m.— Operative chnic. 


Wednesday 
General Surgery 

T. E. Jones. 

8 eo a.m.— Operative clinic. 

George Crile, Jr., Leader; E. N. Coluns, John F. 
Renskaw, j, C. Root, and Harolo R. Rossmiuer. 

9 00 a.m.— Symposium; Upper stomach and pancreas. 
R. S. Dinsmoee. 

1:30 p tn.— Operative clinic. 

Gerd tourinary Surgery 
Charles C. Higgins. 

8.00 a.m.— Operative clinic. 

W. E. Loutr, Charles C. Higgins, W. J. Engel. 

10.00 a.m. — Genitourinary clinic; Presentation of cases 
and discussion. 

T. E. Jones and associates. 

ii;oo a.m.— CUnicv Diseases of colon. 


Otolaryngology 

PahlM. Moore, Jr. 

10:00 a.m.— Operative clinic and demonstration of casts. 
Pathology 

John B. Hazard. 

11:45 .B.m. — Demonstration of surgical pathological 
specimens. 

Neurosurgery 

\V'. James Gardner, A. T. Bunts and W. A. Nosir. 
i»o p.m.— Operative clinics. 


Thursday 
General Surgery 
T. E. Jones and George Crile, Jr. 

8 00 a.m.— Operative clinics. 

Irvine H. Pace, Leader; A. C. Corcoran, Eobesi D. 
Taylor, and W. James Gardner. 
iiw a.m-— Symposium— Hypertension: General wn- 
sideralions; selection of cases for surgery; surpol 
aspects. 

Genitourinary Surgery 
Charles C. ItrcciNS. 

8.00 a.m.— Operative cb'nfc. 

WiiUAM J. Engel. . . 

1 too p.m.— Operative clinic and demonstration « eases- 

Ophthalmology 

A. D. Rpedeuann and R. J. Kennedy. 

8:00 a.m.— Operative clinic. 

Orthopedic Surgery 
James A. Dickson and J. I. Kendrick. 

8:30 a.m.— Operative clinic. _ ^ _ ..4 rts 

jAstES A. Dickson, Leader; J. I. Kendrick, s 
PHALEN. 

io.x>o a.m.— Clinic— Hip Joint. 


Otolaryngology 

Paul M. Moore, Jr. 

iox» a.m.— Operative clinic. 

H. E. Harris. . . 

i;oo p.m.— Operative clime. 


Pathology 

John B. Hazard. 

11:45 a.m.— Demonstration of 
specimens. 




Neurosurgery 

V. James Gardner, Leader; A. T. Bdnts, 
and A. Stowell. . , ,„d discuM'o" 

9-00 a.m.-Clinic: Presentation of cases an 
v: Ja^T Gardner, A. T. Bunts, and B- 
x»o p.m.— Operative clinic. 


Weekly Surgical Staff Conference 
i’.3o p.m.— Staff. 
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Friday 

General Surgery 

T. E. Jones. 

8:00 a.ra.— Operative clinics. 

R. S. DissiiORE, E. PzRRV McCuLiAon, George Crilr, 
Jr,, and A. C. Ernstene. 

9:00 a.in.— Thyroid clinic: Presentation of cases and dis- 
cussion. 

Donald B. Hale, U. V. Portuakn, and Harold E. 
Harris. 

10:00 a.m. — Discussion of special problems: Safeguards 
in spinal anesthesia; radiation therapy in carcinoma of 
breast; treatment of esophageal varices. 

Irmne H. Page, Leader; A. C. Corcoran, Otto Glasser, 
and \V. James Gardner. 

11:00 a.m. — Symposium — Shock: Crush syndrome; 
intra-arterial transfusions; induced hypotension. 

R. S. Dinsmore. 

1:30 p.m.— Operative clinic. 

Genitourinary Surgery 
Charles C. Hiccins. 

8:00 a.m.— Operative clinic. 

Ophthalmology 

A. D. Rcxdeuakn, and R. T. Kek^t-dv. 

8»o a.in.— -Operative clinic. 

Orthopedic Surgery 
Jaiies a. Dickson, and J. I. Kendrick. 

8:30 a.m.— Operative clinic. 

Otolaryngology 
Paul M. Moorx, Jr. 

10:00 a.m.— Operative clinic. 

Pathology 

John B. Hazard. 

11:4s a-m.— Demonstration of surgical pathological 
specimens. 

Neurosurgery 

W. James Gardner, A. T. Bunts, and W. A. Nosik. 
i:oo p.m.— Operative clinic. 


EVANGELICAL DEACONESS HOSPITAL 

Wtdnesday 
General Surgery 
J. R. Johnson and associates. 

9 00 a.m. — Operative and nonoperative clinic. 

Thursday 

General Surgery 
0 * A. Weber and assodates. 

9:00 a.m.— Operative and nonoperative clinic. 

Friday 

General Surgery 
• C. Lind and associates. 

9 ‘J» a.ni — Operative and nonoperative cliiric. 


FAIRVIEW PARK HOSPITAL 
Tuesday 
General Surgery 
\V. E. Smith and F. H. Hevse. 

9:00 a.m.— Operative clinic. 

Obstetrics and Gynecology 
E. D. Saunders. 

9:00 a.m.— Operative clinic. 

Wednesday 
General Surgery 

H. W . Maseniiiuer and J. R- Kelker. 

9:00 a.m. — Operative clinic. 

Genitourinary Surgery 

L. F. Huffman. 

9:00 a.m. — Operative clinic. 

Thursday 
Orthopedic Surgery 

G. I. Bauman. 

9:00 a.m.— Operative clinic. 

Roentgenology 

E. V. Baever. 

9-00 a.m.— Demonstration of films. 

Obstetrics and Gynecology 
E. D. Saunders. 
a:oo p.m.— Nonoperative clinic. 

Friday 

General Surgery 

H. \V. Masenhimer, \V. E. Sinm, J. R. Kelker, and F 
H. J. Hevse. 

9.W a.m.—Operative chnk. 

Otolaryngology 

W. H. Rieger. 

3:00 p.m.— Operative clinic. 

GRACE HOSPITAL 
Tuesday 

Obstetrics and Gynecology 
Paul F. Hasse. 
a»o p.m. — Operative clinic. 

Ophthalmology and Otolaryngology 
H. W. Cooper. 

3.-0O p.m. — Operative clinic. 

Wednesday 
General Surgery 

Harry C. Barr. 

9»o a.m. — Operative and nonoperative clinic, rectal. 

A. E. Biddinger. 

3»op.m. — Operative clinic. 
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Orthopedic Surgery 
Louis M. Stakin and Paui. H. Dobe. 

9:00 a.m —Operative and nonoperatJve clinic. 

Otoiaryngology 
Forsest \V. Mewca. 

2 00 p.m —Nonoperative clinic: Vertigo due to eusta* 
chian tube obstruction and its treatment. 

Thursday 

General Surgery 

North \\ . bin tter. 

9.00 a m.— Kxhibit of interesting x-ray cases; discusuon 
of radiological problems. 

Stanley N. P Deville and G. C. Raoton. 

9 00 am — Demonstration of technique of spinal anes- 
thesia. 

Otolaryngology 
Ralph \V. I rackelton. 

9.00 a m —Operations; Nasal plastic. 

Staff. 

2.00 p ni —Nonoperative clinic’ Peroral endoscopy. 


LUTHERAN HOSPITAL 
7" uesday 
General Surgery 

D. S. Sprtm., I. H Lauasi, F. A. Catalano, \V. R. 
IIODCES, H II. Roenice, L. R. Hcxter. 

9 00 a m —Operative clinic. 

J. P. EiciraoRN, J. A. Groh, and H, G. Slosn. 

10-00 a.m —Nonoperative clinic— Symposium on peptic 
ulcer- Medical aspects, radiological aspects; surpcaJ 
aspects. 

Wednesday 

General Surgery 

IL C. Sloan, B. B. LaRsen, V. L. Tlcnv, J. H. Tildes, 

E. C. Roy, J. F. Hattenbach. 

9:00 a.m.— Operative clinic. 

Staff— J. H I.azzaRI, Chairman. 

10:30 a m —Tumor clinic— Presentation of current 
cases 

Thursday 
General Surgery 

r. S. GinvoN, j. T. Bosh, C. A. Tiscbixr, C. E. Warp, 

C. F. M akp, C onrad Otieun, C. W. Hahn. 
g-oo a.m — Oi>erative clinic. 

F. S. Gib‘-on, Francis Bavless, and J. A. Gxon. 

10:30 a.m — Nonoperalive clinic- Sympoaum on dis- 
eases of the breast: The climcal diagnosis; pat^ogy 
of breast tumors, tbe value of x-ray as a postoperative 
agent. 

fridoy 

General Surgery 

S. C. Lind, J. H. Laizari, I. J. Goodman, B. B. Larsen, 

D. S. Sprenc. 

9:00 a.m.— Operative dinic. 


Ophthalmology 
W. P. Chajiberlain, Jr. 

9:00 a m.— Operative cHnic. 

Genitourinary Surgery 
D. A. CiLAUBERS and W. E. Forsythe. 

9:00 a.m.— Operative clinic. 

THE POLYCLINIC HOSPIT.M 
Tuesday 
General Surgery 

Henry A. Schunk. 

8;oo a.m.— Operative dinic. 

Tohn R. Flent. 
ro»o a m.— Operative clinic. 

Obstetrics and Gynecology 
WiLLIAU N. MACEY. 

11.00 a.m.— Operative clinic. 

Wednesday 
General Surgery 

Paul M. Spurney. 

q-00 a.m.— Operative clinic. 

WitiiAM KimxR. 

10:00 s.in.— Operative clinic. 

Charles J. Peochasea. 
i>:oo a.m.— Operative chnie. 

Fractures and Other Traumas 
S. L. Robbins. 

9- 00 a.m.— Fracture clinic. 

Genitounnary Surgery 
Harry R. Trattner. 

9:00 a.m.— Nonoperalive clinic: Prostatectomy. 
Thursday 
General Surgery 

John T. Vitkcs. 

9:00 a.m.— Operative clinic. 

A. J. Kazlauckas. 

10- 00 a.m. — Operative clinic. 

Otolaryngology 

A. L. Stotter. 

9:00 a.m.— Nasal reconstruction. 

Pathology 

Nonoperative clinic. . , 

II 00 a.m.— Clinical pathological conference- 

Friday 

Nonoperative clmic. .ncitaseous af>- 

9»o a.m.— Carcinoma, coipus uten, 

lure of uterus; intestinal obstruction, ectop 

Macdonald HOUSE-UNi\T:Rsm 

HOSPITALS 

Tuesday 

Gynecology and Obstetrics 
J. L. Reycrait, 

9:30 a.m.— Gynecology operaUve cunie. 

W. R. Barney. 

ti»o a.m.— Ward rounds. 
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Wednesday 

Gynccologj’ and Obstetrics 
R. L. Faolkijer. 

9:30 a.m. — Symposium: Uterine bleeding. 

L. A. POSTEROY. 

11:00 a.m.— Carcinoma cervix, 

Thursday 

Gynecology and Obstetrics 
R. L. Faueriter, 

9:30 a.m.— Obstetrics and gjmecology pathological con- 
lerencc. 

R. A. SniPLEV. 

II too a.in.— Presentation of gynecological endocrine 
problems. 

MOUNT SINAI IIOSPIT/\L 
Tuesday 

Orthopedic Surgery 

Rudolph S. Reicd, A. Miller, A. W. Trajter. S. KtEitr, 
A. H. Oriels. 

8:00 a, rn.— Operative clinic. 

Obstetrics and Gynecology 
Jacob L. Bobis and staff. 

9:00 a.tn.— Nonoperative clinic. 

Oral Surgery 

Edward Reiter. 
a»o p.in.— Nonopeiative clinic. 

Genitourinary Surgery 

U, Scekuder. 

9:00 a.in.-'Noncperative clinic: Traumatic*urological 
complications of abdominal surgery. 

J. Galvik. 

9:00 a.m.— Nooopmtive clinic: Carcinoma of the ureter, 

A. Roth. 

9:00 a.m.— Nonoperative clinic; Carcinoma of the kid- 
ney. 

Wednesday 
General Surgery 

S. 0 . Freedlandp.r, H. M. Cans, II, H. Pevarofp, Dr. 
HorniAtt, Dr. Geller, Dr. Bookatz. 

• 8:00 a.m. — Operative clinic. 

Pathology 

B. J. Kuke and Dr. Yourg. 

2:00 p.m. — Clinical patholog)'. 

Ophthalmology’ 

H. M. Cans and stafi. 

2:00 p.m. — Nonoperative cliiuc; Ophthalmological prob- 
lems illustrated n ith kodachrome slides. 

Otorhinolaryngology 
S. S. Quitt>'er and S. Bauuoel. 

9:00 a.m.— Nonoperative clinic: Vertigo. 

Thursday 

Obstetrics and Gynecology 
Jacob L. Bobis and sta6. 

8:00 a.m. — Operative clinic. 


General Surgery 
S. O, Freedlander and staff. 

9»o a.m. — Nonoperative clinic. 

Pathology 

B. J. Kune and Dr. Young. 

2:00 p.m. — Pathological conference. 

Friday 

General Surgery 
S. 0. Freedlander and stafi. 

8:00 a.m.— Operative clinic. 

Orthopedic Surgery 
Rudolth S. Reich and staff. 

9:00 a.m. — Nonoperative clinic: End results of ununited 
fractures of the femoral neck; fractures of the elbow; 
fractures of the calcaneous; unreduced Pott’s frac- 
tures. 


ST. ALEXIS HOSPITAL 
Tuesday 
General Surgeiy 

J. F. Corrigan, \V. F. Doukauk, E. F. Kieoer, E. A. 
Mastics, F. A. Spittler, J. N. Wvchcel. 

9:00 a.m.— Operative clinic. 

Genitourinary Surgery 
J. A. Sommer and C. R. Nuckolls. 

9:00 a.m.— Operative clinic. 

Neurosurgery 

E. W. Shannon. 

9:00 a.in.— Operative clinic. 

Ophthalmology 

H. V. POEtAN. 

9:00 a.m. — Operative clinic, 
row a.m. — Demonstration of cases. 

Otolaryngology 

F. W. Dixon and Fred /Vdelstein. 

9»o ».m. — Operative clinic. 

Wednesday 
General Surgery 

J. F. Corrigan, W. F. Boukalik, E. F. Kieger, E. A. 
MAsnes, F. a. Spittler, J. N. VVychgel. 

9:00 a.m. — Operative clinic. 

Genitourinary Surgery 
J. A. Sommer and C. R. Nuckolls. 

9»o a.m.— Operative clinic. 

Ophthalmology 

H. V. Phelan. 

9»o a.m.— Operative clinic. 

Thursday 
General Surgery 

J. F. Corrigan, W, F. Boukauk, E. F. Kiecee, E. A. 
Mastics, F. A. Spittler, J. N. Wychgel. 

9:00 a.io.— Operative clinic. 
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Genitourinary Surgery 
J. A. SoiiuEE and C. K. Nuckolls. 

9 oo a. m.— Operative clinic. 

Neurosurgery 

E. W. Shannon. 

Q-oo a. m.— Operative clinic. 

Ophthalmology 

H. V. PREMN. 

Q-oo a.m.— Operative clinic. 

Otolaryngology 

F. \V. Dixon and Fred Abelstein. 

9-00 a.m.— Operative clinic. 


Fractures and Other Traumas 
R. J. ScnEAEr. 

10 oo_ a.m.— Intracapsular fracture of neck of feia- 
Smilh-Petersen nail. ’ 

Otolaryngology 

F. L. McGaxnon. 

10.00 a.m.— Nonoperative clinic: Hemangioma of urj'i. 
Thoradc Surgerj- 

C.W.MuNZ. 

ti'oo a.m.— Operative cliiuc. 

Fridcy 


ST. JOHN’S HOSPITAL 
Tuesday 
General Surgery 

J. R. Ripton. 

9 00 a.m.— Operative clinic: Thyroid surgery. 

J. W. Hannibal. 

9 00 a.m -Operative clinic: Gail-bladdcr and common 
duct surgery. 

WiLllAU NoVINCE. 

9.00 a.m.— Nonoperative clinic: Discussion of liver func- 
tion tests, 


Otolaryngology 

J. T. Collins, 

10:00 o.m.— Operative clinic: Radical antrum. 
Neurosurgery 

E. W. Shannon. 

10:00 a.m.— Operative clinic: Intervertebral disc. 
Jf'ednesday 
General Surgery 

J. R. Ripton. 

9:00 a.m.— Operative clinic: Gall bladder. 

C. E. Steyer. 

1 1 :oo a.m. — Nonoperative clinic: Uver and gall bladder. 
WlLLiAU E. Mishler. 

10:00 a.m. — Operative clinic: Hernia. 

Genitourinary Surgery 

J. A. SomtER. 

900 a.nu— Operative clinic: Nephrectomy. 

WiLUAlI J. JIanntng. 

10.00 a.m.— Nonoperative clinic Indications for supra- 
pubic prostatectomy. 

Roentgenology 

Davtd Steel. 

2:00 p.ra.— Tumor clinic. 

II. C. IUrtzell. 

2-cio p.m.— Tumor clinic. 

Thursday 
General Surgery 

F. T. Gallagher. 

q;oo a.m.— Gastric resection (indications for BiUtoth 
No. I and Iloffmeistcr-Ualfour resections). 

J. E. Hannibal, 

Q-oo a.m.— Thyroid surger>% 


General Surgeiy 

J. E. Hannibal. 

9 00 a.m.— Carcinoma of the recto-sigmoid, interior rfr 
section. 

F. T. Gallagher. 

9»o a.m.— Combined abdomino-ptiineal itsectiOT. 

R. J. SatSAfP. 

9-00 a.m.— Nonoperative clinic; Skin graft. 

Wtluau E. Mishler. 

r 1 :00 a.m. —Nonoperative clinic: Injury to knee. 
Otolaryngology 

Daaid Steel. 

10 00 a.m.— Radiation in otolaryngology. 


ST. LUKE’S UOSPIXW. 


Tuesday 
General Surgery 

D. M. Gloatr, R. S. McGinnis, and suff. 

9:00 a.m.— Operative clinic. 

B. B. Sankev and staff. . 

Q-oo a.m.— Demonstration in anesthesia. 


Thoracic Surgerj- 

Earle B.KaV. 

9 00 a.m.— Operative clinic. 

Pathology 

Rafael Dduincuez and staff. _ 

i:jO p.m.— Surgical pathological conference. 

General Surgical Clinic 
Ernest F. Bright. . 

2:30 p.m.— Peripheral vascular dime. 

R. S. McGinnis. . , 

,■50 amtoMon •” 

tive complications. 

Harolb j. Theisen. 

3:10 p.m. — Amino acid therapy. 

Eduund E. Beard. . . 

3:20 p.m.— TTiiouraciJ in thjTotoncosis. 

John A. Topinka. 

3:50 p.m.— Work of the tissue committee. 

John H. Nichols. . , ...rric*! 

4»o p.m.— Psychic disorders simulating • F 
tions. 

D. M. Gloaxr. 

4*20 p.m.— Wound management. 

Discussion. 

4^5 P-m. 
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Thoracic Surgical Clinic 

Earix B. Kay. • 

3:300^.111. — Pneumonectomies (motion pictures!. 

Earle B, Kay. 

2:50 p.m. — Esophageal resections for stricture. 

A. D. XicnoL. 

3:10 p.m. — Follon'-up on patent ductus cases from the 
cardiac clinic. 

Discussion. 

3:40 p.m.' ' 


Wednesday 
General Surgerj' 

B. B. Saskey and staff. 

9:00 a.m.— Demonstrations in anesthesia. 


Neurosurgerj* 

Spexcer Braden. 

9:00 a.ni.— Operative clinic. 

2:00 p.m. — Neurosurgical clinic: 

Spencer Braden. 

2;oo p.m. — The herniated disc. 

Don D. Brannan. 

2:30 p.m.— Myelography. 

F, R. Hill and Spencer Braden. 

3:50 p.m.— Management oi head injuries 
John H. Nichols. 

5:00 p.m< — The traumatic neurosis. 

Orthopedic and Traumatic Surgery 
T. A. WiLUS and staff. 

9'00 a.m.— Operative clinic. 

3130 p.m.— Orthopedic and traumatic surgery clinic: 

T. k . Willis. 

Management oi Iheitattvned hip. 

B. B. Larsen. 

3:30 p.m.— Fixation of the hip (motion pictures). 

W. H.McGaw. 

4:10 pm.— Internal derangements of the knee; peumo* 
grams. 

Discussion. 

4‘40 p.m. 

Obstetrics and Gynecology 

C. T. HEsnuNCS, G. B. Hurd, and staff. 

9'Oo a.m. — Operative clinic. 

2:00 p.m. — Obstetrical and gsmecological clinic. 

C. T. Hemmincs. 

p.m. — Conduct of normal delivery (motion pic- 
tures). 

C. T. Hemmincs. 

2:30 p.m. — Operative obstetrics (motion pictures). 
Germo b. Hurd. 

3.00 p.m. — Management of uterine displacements. 


Tumor Conference 
0 . D. Brannan and R. Dominguez. 

3 yo p.m.— Lymphoma. 

L. Pomeroy. 

3’45 p.m.— Carcinoma of the cervix. 

Gerald B. Hurd. 

4 w p.m. — Cardnoma of the uterine body. 

R- B. Herrick. 

4:13 p.m. — Bone tumors. 

K- S. McGinnis. 

4:30 p.m. — Carcinoma of stomach; carcinoma of colon. 

) • J. Robechek. 

4-43 P-m. — Carcinoma of the breast. 


Thursday 
General Surgery’ 

B. B. SiNKRY and staff. 

9»o a.m. — Demonstrations in anesthesia. 

amo p.m. — Clinic on ana'sthesiology. 

G. R. Hamilton. 

2»o p m.— Supportive therapy in the operating room. 

R. XI. Crane. 

2 20 p.m. — -Anesthesia in thyroid surgery. 

L. E. Campbell. 

240 p.m. — Clinical aspects of curare. 

B. B. Saxkey. 

3:00 p.m.— Some aspects of spinal anesthesia. 

Plastic and Maxillofacial Surgery 

D. M. Glover and D. T Shaw. 

9:00 a.m. — Operative clinic. 

D- M. Glover, D. T. SriAW, C. A. H.\ma.vn, and G.ay- 

LORD J \MLS, D.D.S, 

3:15 p.m.— Plastic and maxiltofadal surgery clinic: 
operative management of the harelip (motion pic- 
tures); Cleft Palate Problems: surgery, speech train- 
ing, prosthesis; various applications of split thic^ess 
grabs; pedicle grafts, hand problems; reconstruction 
of e-xterna] car, temporomandibular ankylosis. 

Orthopedic and Traumatic Surgery 

T. A. Willis 

9’oo a.m.— Orthopedic and traumatic surgical opera- 
tions. 

Wallxce S. Du.ncan, T. A. Willis, W. A. Engel, D, M, 

Glover. 

2:00 p.m.— Orthopedic and traumatic surgery clinic; 
Disabilities of the ankle joint; low back pain; 30 j’car 
ceveew. of burns. 


Friday 

General Surgery 
B. B. SvNRi v and staff. 

9:00 a.m.— Anesthesia demonstrations. 

9:00 a.m.— General surgical dinic. 
r. J. Robechek. 

9:00 a.m. — Postoperative complications and deaths. 

R. S. .McGinnis. 

9:13 a.m. Intestinal obstruction. 

B. B. L.\esen. 

9:3s a.m. — The pilonidal sinus; operatixe treatment 
(motion pictures). 

\V. C. Fargo. 

10:00 a.m. — Pyloric stenosis in the infant. 

D. M. GtOATR. 

10:20 a.m. —Anomalies of the intestinal tract in the new - 
born. 

J. G. JONP-S. 

io4| a.m.— Biliary’ fistula — subphrenic abscess— bron- 
chial fistula. 

Discussion. 

1 1 :oo a.m. 

Genitourinary’ Surgery 

C. A. Bowxrs and staff. 

9100 a-nu- Urological owrations. 
awop.m. — Urological clinic. 

D. A. Chambers. 

aaio p.m.— Nephrectomy in surgical hypertension. 

II. B. Wrickt. 

a’.jop.m. — ^Treatment of vts,lcova;pwal fistula. 
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James LvNai. 

3:00 p.m.— Cysts of the kidney. 

D. \V. McIntyee. 

3-.30 p.m. —Discussion of lenaJ tumors. 

C. A. UOWTHS. 

4'oo p m.— The present status of prostatic surgery. 


Orthopedic Surgery 
C. G. Barger and associates. 

9:00 a. m.— Operative clinic. 

Thursduy 


Otorhinolaryngology 
Thomas W, Tuoborn and staff 
9:00 a.ni — Otorhinolaryngological operations. 

2-00 p.m. — Otorhinolaryngological clinic. 

J W. McCall 

200 p m.— The esophageal voice in lar^mgccfomized 
patients. 

C. E Kinkt-y. 

2 30 p.m —Results of the fenestration operation. 

F. \V ALI V VNDLH 

3 00 p m — Common errors in rhinoplasty. 

T. W Tiioburn 

3.30 p m —Management of the nasal septum Up dellec* 
lion in rhinoplasty 
Ward Mills 

4 00 p m.— Case of double malignancy of the larymt. 
Lee Siovlk 

4 15 p.m.— Esophageal stricture due to lye ingestion, 
complicated by peri-csophigeaS melastascs of a supra* 
renal tumor. 


General Surger> 

Tumor cb&ic. 

8:00 a.m. 

J. E. Halusy and associates. 

9:00 a.m.— Operative clinic. 

OCoIarjTigologj- 

C. \V. Engler and associates. 

9‘oo a.m.— Operative clinic. 

Friday 

General Surgery 
E. P. Neary and associales. 

9.00 a.m —Operative clinic. 

Genitourinary Surgery’ 

H. R. Tratt.S’ER, L. F. HaffUtS, and H. R. Vl'UiSfrr. 
9 00 a.m. —Operative clinic. 


Ophthalmology 

M. W. Jacoby and staff. 

9.00 a.m — Opbthalmological chnic. 

Paul G Moore 

900 a.ra.— Traumatic eye surgery; intraocular foreign 
bodies, 

M. W. Jacoby 

9130 a.m.— Traumatic eye surgery contusions of globe, 
intraocular hemorrhage and secondary* glaucoma. 

Discussion. 

10:00 a. ta. 

Geraix) T. Schwaiu and .M. I. Sparks. 

10 15 a.m. — The albumin-globulin ratio Us relation to 
diabetic retinopathy- 

D. J. WOLPAW. 

10L4S a.m.— Visual requirements for flying (original 
study, Naval Flying School, Pensacola). 

Discussion. 

ii:iS a.ni. 

L. r. Harvey. 

>1.30 a.m. — Interesting fundus cases: a. Fits of optic 
nerve; b. Division of optic nerve with extensive held 
defect; c. Angioid streaks of retina. 

Discussion. 

j2:oo noon. 


ST. VINCENT CHARITY HOSPITAL 

Tuesday 


UNITED STATES M.\KINE HOSPITAL 


Tuesday 

Ccnilouniiary Surgery 
D. W. McI.NTYBE. 

9 00 4.m.— Clinic, follou cd by operations 
Orthopedic Surgery 

T A. WiLUS. 

9 00 a.m.— Nonopera ti\ e clinic. 

CHILE VETERANS AD.MINTSTR.ATION’ HOSPITAL 


Tuesday 

Wilbert H. McGaw, Do.nalo E. Dial. .V. W. Tdiesse-V. 
and VER^’o^f L. TicaY. 

9»o a.m.— Operative clinic. 

Wilbert ft. McGwv. . . 

2 00 p m — Presentation of Orthopedic Lase> 


Wednesday 

iViLUAuC. McCally, Clause S. Beck, John' J.ThoR-y 

TON, and Darrell T. Sh.a\v. 

9»o a.m.— Operative clinic. 
iViLLiAM C. McCally. 
a.00 nni —Selection of Cases for \agotom). 


Ophthalmology 
H. H. WVAND and associates. _ 

2:00 p.m.— Nonoperative clinic. 

Wednesday 
General Surgery 
O. Weber and associates, 
g-oo a.m.— Operative clinic. 


Thursday 

Earle B. Kay. Pinup F. PastixCTO?.’, 
SUWNCTON. 

9:00 a.m —Operative clinic. 

Pump F. Parti.vgto.'i. • n- „„t,c .•bi 

i •«) p.m.— Cholangiography as a Diagnos 

Verko-v L. Ticin, . t p.K„-flnal 

2»o p m -Difficulty in Diagnosis of Regtooai 
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A BD0MKN'> Technique for repair of postoperative ab- 
. domina! hernias, 200; Continuity of fasciae lining, pel- 
vis, and spermatic cord, 575; Primary retroperitoneal 
tumors, report of 95 cases and review of literature, 705 
Abnormalities, Surgical significance of aortic arch, 435; 

Malformation of anus and rectum, 499 
AineTiean Colkge of Surgeons. — 

Clinical Congress, Program for 1946, in New York 
SeplembeT g to 13, r94(>, 139; in New York postponed 
because of United Nations Assembly, 267; to be held 
• in Cler eland December 1(1 to 20, 409; Preliminary 
program for 1946, in Cleveland December 16 to 20, 

S53: hSo; 821 

Amputation, forearm, Cineplastic, and prostbeses, 373; 
Surgical treatment of gangrene in trench foot, 513; 
Vascular injuries in war, 667 

Anastomosis, esophagogastric. Subtotal esophagectomy 
with high intrathoraac, in treatment of extensive 
cicatricial obliteration of esophagus, 417 
Anesthesia, surgical, Evaluation of certain drugs used to 
maintain blood pressure during spinal anesthesia, com- 
parison of epbedrine, paredrinc, pitressin-cpholrine, 
and mcthedrine irr 2500 cases, 31a 
Aneurysm, Arteriovenous fistulas of cervical portion of 
vertebral vessels, 625 
Anomalies, see abnormalities 

Anticoagulants, Effect of, on postpartum bleeding, 528 
Anus, Malformation of, and rectum, 499 
Aortic arch, Surgical si^ificance of, anomalies, 43s 
Appendicitis, in Cleveland, final report, 

Appendit, Peritonitis of appendiceal origin treated with 
massive doses of penicillin, report of s® cases, 150; 
.Appendidtis in Cleveland, final report, 613 
Arteries, Surgical significance of aortic arch anomalies, 435; 
Vascular injuries in war, 667 

B JLE ducts, Reconstructive operations for benign stric- 
ture of, 24; common, Surgical treatment of acute 
cholecystitis, 50; common, Effects of certain drugs on 
sphincter of Oddi, 210; Benign strictures of, cd. 549 
Biliary tract, Suppurative cholangitis complicatiog dde- 
Uacking operations of, 428 

Bladder, Repair of vesicovaginal fistula caused by radia- 
tion, 348; Cherncy indsion as applied to surgery of 
lower ureter and, 364; cord, Transurethral resection 
in surgical management of, 597 
Bleeding, postpartum, Effect of anticoagulants on, 528 
Blood, Experimental study on liver function tests, 171; 
drculation, Effect of pulmonay resuscitative proce- 
dures upon, as demonstrated by use of radioactive 
sodium, 387; clotting of, Absorbable hemostatic agents, 
cd. 403; Rh factor-serologic background and clinical 
application — correction, cor. 408; Malaria and lr.in5- 
fusions, cd. 674 

mood pressure, Evaluation of certain drugs used to main- 
tain, during spinal anesthesia, comparison ol ephe* 
drine, paredrinc, pitressin-ephedrine and mctlicarinc 

T>! *500, cases. 313 

lilooa vessels, thoradc. Foreign bodies in, an<l in relation 
to, and heart, I. Techniques for approaching and re- 
moving foreign bodies from chambers of heart, 117J 
Si^gical significance of aortic arch anomalies, 435; 
Thrombophlebitis of deep veins in thromboangiitis 
obliterans, 449; vcrtebrol, Arterioienous fistulas of 
ccr\-ical portion of, <.23 


Bone, grafts, Use of penicillin therapy in conjunction with 
free, in infected areas, loi; grafts, Cancellous, for in- 
fected, defects, single stage procedure, 392; Manage- 
ment of osteomyelitis secondary to war wounds, 507; 
defects. Reconstruction of, of face, with special ref- 
erence to cancellous iliac, 761 
Breast., Liposaitoroa of female mammaiy gland, ’iti; Diag- 
nosis and therapeusis of simple cysts of, 230, Unusual 
manifestations of, carcinoma, I. Metastasis to man- 
dible with report of 5 cases, 2S9: cancer, 205 c.i5cs of, 
treated by radical mastectomy, 751 
Burns, Severe, clinical findings with simplified plan of early 
treatment, 187; Protein nutrition of surgical patients, 
ed. 2S9 

C ancer, of breast, Diagnosis and therapeusis of 
simple c>'sts of breast, 239, Gastric, laparotomy, re- 
sectability, and mortality, 480; of breast, 203 cases of, 
treated b3' radical mastectomy, 751 
Cancer research, Surgery and cancer problem, crl. 129 
Carcinoma, Unusual metastatic manifestations of hrc.ast, 
I. Metastasis to mandible with report ol 5 cases, 2S9: 
gastric, Relaii\e surgical curability of certain gross 
types of, 453; Gastric, incidence and diagnostic pro- 
cedures, 572; of larynx, Further c.vpcrjcnees « ith pan- 
laryngectomy for advanced, 650; of esophagus and 
stomach, Transthoracic operations for neoplasms, 657; 
of stomach, Perforated gastric malignanej*, 718; of 
cardia and lower esophagus, Combined abdomino- 
thoracic approach for, 737, Combined uw resection 
neck dissection for metastatic, of cervical lymph nodes 
secondarily involving mandible, 767 
Cardia, Combined abdominothoracic approach for carci- 
noma of, and lower esophagus, 737 
Case history. Plea for personal case record, ed. I30 
Catgut, Study of absorption characteristics of surgical, 
5*« 

Causalgia, study of 75 cases, 789 

Chemotherapy, Local, of wounds, tissue toxicity of certain 
antilxacterial substances, i 

Chicago Lymg-In Hospital, Management of placenta pre- 
via at, review of 525 cases during T031 to 1945, 777 
Cholangitis, Suppurative, complicating sirictracking opera- 
tions of biliary tract, 42S 
Cholctyslitis, Surgical treatment of acute, 50 
Clavicle, Fractures of upper end and shaft of humerus, 
simple conservative method of treatment, irf. 
Clostridium wclchii, Identification of, in mixed cultures 
and d^brided tissue and determination of sensitivity 
of organism to penicillin, 343 
Cooper, Sir Asticy Paston, Continuity of fasciae lining ab- 
domen. pelvis, and spermatic cord, 573 
C>-sts loancrcatic, Surgic.iJ treatment of, i.8r; Diagnosis 
ami therapeusis of simple, of breast, 230 

D linClENCY, dietary, Nutrition in pregnane)-, el- 
fects of, in pregnancy .and detection and treatment 
of nutritional, di'eascs, 5^1 

Diagnosis, roentgenographic, Mandibular tumors, clinical, 
and histopathologic sludv, 353 
Diarrhea, Protein nutrition of surgical patients, ed. 259 
Diet, Nutrition in pregnane)-, effects of dietary deficiency 
in pregnancy and detection and treatment of nutn- 
tional dcCciencj- di«caK«, 561 
Digestion, Gastric, of living ti«<uc, f'l 
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Disc, inter\eriebral, Bilateral and multiple ruptured discs 
as one cause of pctsisleot symptoms fdlkmins opera- 
tion for herniated, 485; inters'erlebral. Treatment of 
painful spondylolisthesis, 797 

Disease, nutritional deficiency, Nutritlort in prctptancy, 
effects of dietary deficiency in pregnancy and detec- 
tion and treatment of, 561 

Drugs, adrenalin chloride, amyl nitrite, calcium chloride, 
i/io N* hyiliochloric acid, morphine suMate, novocain, 
surgical piluitrin, liffecls of certain, on sphincter of 
Oddi. ?:o, ephedrinc, paredrine, pilrcssin ephedrine, 
methednne, K'aluation of certain drugs used to main- 
tain blood pressure during spinal anesthesia, compari- 
son of, in 2^00 cases, 312 

Duodenum, .Malignant lesions of, 8j; Section of vagus 
ner\ es to stomach in treatment of peptic ulcer, ed. 547 

E SOrn \GLCTOMY, Subtotal, with high intrathoradc 
esophagogastric anastomosis in irealment ot extensive 
cicatricial obliteration of esophagus, 417 
Esophagus, Spontaneous rupture of, *34; Subtotal eso- 
phagectomv « ith high intrathoracic csophago^aslric 
anastomosis in treatment of extensive cicatricial ob- 
literation of, 417: Transthoracic operations for neo- 
plasms of, and stomach, 6s7» Combined abdomino- 
thoracic approach (or carcinoma of cardia and loner, 
737 


F ace, rounds. Management of plastic maxillofacial 
nounds in evacuation hospital, 462, Reconstruction of 
bony defects of, with special reference to cancellous 
iliac bone. 76: 

fawia, cn. Fate tA preaerstd hetetosentaus Rtalta ol, when 
transplanted into living human tissues, 145; Con- 
tinuity of fasciae lining abdomen, pelvis, and sperma- 
tic cord, 573 

Fatality rate, Appendicitis in Cleveland, final report, 613 
Finger, index, Functional restoration of thumb, pollkiza- 
tion of, 807 

Fistula, vesicen-agmal, Rejuir of, caused by radiation, 3^8; 
biliary, Benign strictures ot bile duct, ed 549, Arterio- 
venous, of cervical portion of vertebral vessels, 625 
Flap, median forehead. Repair of nasal defects uitb, pri- 
mary closure of forehead wound, 37J muscle-fascia. 
Pilonidal sinus, treatment by primary closure, 94; 
tubed abdominal, One stage, single c^cle tube^ 205; 
Functional restoration of thumb, pmmrization of index, 
S07 

Foot, Surgical aspects of trench, 243, Surgical treatment of 
gangrene in trench, 513 

Forearm, amputation, Cineplastic, and prostheses, 373 
Forehead, Repair of nasal defects with median, flap, pri- 
maiy closure of, wound, 37 

Foreign bodies, in, and in relation to, thoracic blood vessels 
and heart, I. Techniques for approaching and remov- 
ing, from chambers of heart, 117 

G all bladder. Reconstructive operations for benign 
stricture of bile ducts, 24; Surgical treatment of acute 
cholecystitis, 50; Suppurative cholangitis complicating 
MdetraeVing operations of biliary tract, 428 
Gangrene, Surgical aspects of trench foot. 243; Surgical 
treatment of, in trench foot, 513 
Goiter, exophthalmic, Thiouracil will not replace thyrmdec- 
tomy, S 49 

Grafts, bone, Use of penicillin therapy in conjunction with 
free, in infected areas, loi; heterogeneous fasdal, 
Fate of preserved, of fascia when transplanted into 
living human tissues, 145; skin, Severe bums, clinical 
findings with simplified plan of early treatment, 1S7; 


skin, Surgical aspects of trench foot, 143; bone Ca- 
cdlous, for infected bone delects, single stage pro 
cedure, 392; skin, Surgical treatment of gangrene in 
trench foot, 513; Tendon transplantation in hand, 631; 
cartilage, fat, iliac cancellous bone, Reconstriction <ji 
bony defects of face, with special reference to can- 
cellous iliac bone, 761; tube, Combined jaiv resection 
neck dissection for metastatic catdnoma of ceniii 
lymph nodes secondarily involving manible, 767; 
tube, Functional restoration of thumb, pollidaation 
of index, 807 
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COLLECTIVE REVIEW. 

COLONIC AND PROCTOSCOPIC DISEASES 


ROBERT TURELL, M.D., New York 
Part II 


AVAR WOUNDS OF THE COLON 

R ecently there has been an outpour- 
ing of papers dealing with abdominal 
war wounds which include comprehen- 
Sw sive discussions of wounds of the colon.* 
Reference is made to some of the important papers 
that emphasize basic principles and procedures, 
and due consideration and emphasis are given to 
the stimulating but controversial ideas that devi- 
ate from the “accepted*' ones, which appear in the 
occasional article. 

The main object of this discussion is to correlate 
what has been learned from the wide experiences 
gained in the management'of casualties of World 
Uar II, with a view to the application of this 
knowledge to the treatment of similar wounds in 
civilian practice. 

Battle Wounds. War wounds of the colon arc so 
cioselj' bound up with those of the other abdomi- 
nal viscera that they, can liardly be discussed 
separately. The following points arc decisive lo 
the success of colonic (and abdominal) surgery 
performed in the field. 

I. Teamwork is necessary to carrj’ out the pre- 
operative, operative, and postoperative care 
smoothly. 

2. Resuscitation is frequently necessary before 
®|*^^ry^can be undertaken. In spite of associated 
\vl ’ *™***®diate surgery is at times performed. 
*' the shock is due to continuing intra-abdom- 

Medical Corps. United States Army. From 
Service of theMontefiorc Hospital, New York, N. Y. 
earl,."!* - tias been brought up to-date, the litcratureof the 
being included. 

rt 1 of this review appeared in the November issue. 


inal hemorrhage (35, 20), transfusion of blood is 
most important in the resuscitation program. 
Great credit is due Richard Lewisohn for his dis- 
covery in 1915 of the titrated method of transfu- 
sion of blood, which was the greatest lifesaving 
measure in the management of casualties in the 
field of battle of World War II. 

Ogilvie (35) believes in copious transfusion of 
blood before, during, and aner operation. The 
effect of blood loss upon the mortality rate of 
penetrating abdominal wounds may be disastrous. 
In civilian practice Hamilton observed a mortality 
of 17.2 per cent when a loss of less than 500 c.c. of 
blood occurred; the mortality rose to 41.5 per cent 
when the blood loss ranged between 500 and 1,000 
C.C., and it reached 64.6 per cent when more than 
1,000 C.C. of blood were lost. This observation 
was confirmed by Loria of New Orleans. When 
feasible, aulotransfusions may be carried out. 

3. Patients with colonic or rectal injuries were 
usually given the same priority as were patients 
w'ith other penetrating wounds in the abdomen. 
In suspected cases a rectal e.xamination is impera- 
tive as the presence of blood indicates an injury. 
When digital examination fails to disclose a per- ‘ 
foration, proctoscopy should be performed (32). 

4. Ether-oxygen anesthesia by the closed tech- 
nique is the anesthetic of choice (Also see chapter 
on anesthesia elsewhere in the text). 

S- The incisions should be as simple as possible. 
The straight median or paramedian incisions that 
go through all layers of the abdominal wall in the 
same plane are the best (35). In civilian traumatic 
practice similar incisions are advocated (15). In 


S2I 
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rectal wounds, Laufman prefers a main righl para- tomy. On tlic other hand, Blackburn and Rob 
median and a left stab iliac colostomy incision, and Imes sutured colonic lacerations without fear' 
This plan allows more room for occlusive prolec- Imcs has sutured 25 such cases, 
tive dressings. In closure, the peritoneum and the Ogilvie (35) believes that injuries of the lued 
posterior rectus sheath are well approximated segments of the colon should be repaired “as well 
while the remaining layers of the abdominal wall as ^ssible under the circumstances,” the rrtro- 
are loosely sutured. The skin is best left open. In peritoneal area should be drained adequately 
civil traumatic practice the abdominal wound is through a separate incision, and a prorimalcolo^ 
drained by phacing a cigarct drain to the peri- lomy should be performed. However, the Amen* 
toneum in order to prevent infection or the pos- can forward surgeons (20, 13) prefer to mobilize 
sibic rupture of an abdominal wall abscess into the the fi.tcd portions of the colon whenever possible 
peritoneal cavity (15). For rapid closure, through by freely incising the lateral peritoneal reflections 
and through sutures of steel, silver wire, or heaxy with a view to facilitating etteriorization. 
silk may be used. A large laceration of the mobile portion of the 

The technique should consist of a simple over* colon may require resection of the involved seg- 
haul and a rapid repair. The foni*ard surgeon ment of the bowel and exteriorization of the 
“must have good hands, a stout heart, and not too pro.xima! and distal loops as a double barrelled 
sound philosophy. He is called upon for decision colostomy. The stoma is preferably brought out 
rather than discussion, for action rather than through a separate lateral incision in the hyp^ 
knowledge of what the best writers think should chondriac region without tension in order to aioid 
be done” {3^). The surgeon at the front should infection in the main wound. The wisdom of this 
not necessarily do what he thinks will give the maneuver is questioned bj’ Colcock who found an 
best results, but what he knows will avoid the equal incidence of infection (5 per cent) of the 
worst danger (3O). The source of intraperitoneal wounds in the cases of stab wound colostomy asw 
hemorrhage must be stopped with dispatch. This those in which colostomy was incorporated in the 
source is usually perforation of a large vessel or a original laparotomy wound, 
tear in the mesentery. The control of mesenteric \Vhcn a letTopcritoneal hematoma 
hemorrhage may be complicated when more than the mesocolon is present, the posterior aspwt of 

one vessel is damaged and when the tissues arc the colon must be inspected through an Incisionm 

edematous or blood stained- Ogilvie CTeated the the lateral mesenteric leaf (8). H the wwn u 
dictum“nomas8ligaiures,no8titchcs,nocatgul.” injured, exteriorization of the bowel 
Mass ligature may compromise the blood supply mandatory and drainage of the 
to segments of colon that could have been saved space through a flank incision is desirable- 
by careful hemostasis, stitches cause more bleed- jxilicy also applies to the management of souwt) 
ing than they stop, and catgut has a tendency to colonic wounds when the site of e.xit j ,V 

slip off when the boivel is handled during explora- 6. Volostomy. Colostomies in the left side 0 
tion. colon arc usually performed for (i) 

Exteriorization of the colon is regarded by many when exteriorization is impossible, (2) 
writers as the greatest single advance in war sur- juries, and (3) extensive wounds of the perm 
gery of the transverse and left colon. This view is and buttocks. lU-oer- 

not, however, totally shared by some military Adequate mobilization of the colon usua > F^ 
surgeons (24, 6), nor by Sloan in civil practice, mits rapid formation of a long 
Hamilton and others have advocated the exclu- This in turn facilitates the future 
sion of even questionably injured segments of the intestinal continuity. Two rowsof scroM 
colon because traumatized areas may become ilc- uniting the limbs of the bowel are oesira 
vitalized and m.ay slough aivay some lime after will effectively prevent .upcolos- 

exploration. Observation of exteriorized segments bowel from getting between the loops 0 

of the bowel shows that small perforations of the tomy spur ; when haste is essentia ® 

colon are usually surrounded by an area of ccchy- sutures will sufiicc. These be 

mosis which invariably undergoes necrosis and the longitudinal bands of the colon 

slough (26). The uncertainly of estimation of the tied without tension. Under no ^ gf the 

extent of the necrosis makes simple closure of should these sutures pass „^jj^taitisthe 

colonic lacerations hazardous. Hurt never su- colon, In civil practice, JonM 12 ' • _ jpgether 

tured unprepared colon except for injuries be- colostomy loops in position bj' su 

tween the sigmoid and the extraperitoneal rectum, several epiploic appendages; ne n jgtosa to 

supplementing the suture by a proximal colos- colon itself, “neither serosa to ser 
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any part of the abdominal wall.” The colostomy 
spur should be so constructed that the subsequent 
application of the enterotome will not crush the 
blood supply. Any safe surgical “trick” that will 
wve time finds usefulness in military surgerj'. 

Keene (30, 31) believes that neither a double 
barrelled nor a loop colostomy effectively diverts 
the fecal stream. Feces will progress from one 
loop to another if the two stomas are loo dose 
together. He believes that the bowel should be 
completely transected and the two stomas brought 
out at different sites on the abdominal wall with 
regard to spur formation. The two intestinal ends 
should be separated for at least 6 cm. and different 
dressings applied to each opening. 

The closure of colostomies may be done in one 
of several ways. The classic procedure entails the 
crushing of the spur and the closure of the anterior 
wall of the stoma. Before the enterotome is 
applied it is imperative to make sure that there 
are no intervening structures between the loops of 
the bowel, and that the two intestinal limbs are 
united to each other. This can usually be estab- 
lished by the simultaneous palpation with an in- 
dex finger in each loop. Following adequate 
crushing of the spur, the colostomy is converted 
into a fecal fistula and closure may be effected by 
a simple extraperhoneal procedure. When the 
application of the enterotome produces nausea, 
vomiting, undue pain, especially pain radiating to 
the back, and urinary tenesmus, the enterotome 
should be promptly removed and this type of 
closure abandoned. 

Closure of the stoma without crushing of the 
stoma is a more difficult procedure. Frequently, 
but not always, an intraperitoneal maneuver is 
necessary. If the colostomy stoma is very mobile, 
closure may be performed by the extraperitoneal 
route. When narrowing at the suture line appears 
inevitable the stoma may be enlarged longitudi- 
nally and sutured transversely. One drain is in- 
erted down to the sutured bowel and the other 
into the subcutaneous tissues. Recently Sinaiko 
proposed another simple method of enlarging and 
closing the stoma. 

Keene has employed a one stage intraperitoneal 
end-to-end anastomosis combined with delated 
closure of the wound for all types of interruption 
of continuity of the large intestine regardless of 
the anatomic distortion present. This policy was 
adopted because over 60 per cent of his 40 cases 
showed “retraction of the bowel ends, loss of 
colonic substance, wound sepsis, extensive scar- 
and the like.” Another 10 per cent of the 
colostomies treated by him had been “rotated 
through 180 degrees so that the defecating stoma 


is situated distal to the other stoma.” This, of 
course, placed the mesentery between the loops of 
the colostomy stoma. Unsuspected interposition 
of the small intestines, mesentery, and omentum 
was found often enough to warrant revision of all 
types of colonic stomas regardless of the external 
appearances. In 3 cases of properly performed 
Mikulicz colostomies Keene found loops of small 
intestines so placed that an enterotome would 
have caused considerable injury. As the result of 
his successful experience with 40 colostomies or 
fecal fistulas, Keene established the following pre- 
operative, operative, and postoperative program 
of treatment. 

I. Preoperative preparation. 

a. General measures— the patient should be 

gaining weight, 

(1) . High protein (red meat) diet. 

(2) . Whole blood, red blood cell suspen- 

sion, and plasma transfusions. 

(3) . Correction of fluid and electrolyte 

balance. 

{4). Vitamins. 

b. Evaluation of the bowel and sphincters by 

roentgenography and sigmoidoscopic ex- 
amination. 

c. Anterior Bradford frame care if there is 

digestion or infection of the abdominal 
wall. 

d. Daily irrigations of botli loops. 

e. A low residue diet, and succinylsulfalhia- 

zole (to include the distal loop) should 
be given for i week before operation. 

{. For 48 hours preoperatively, sulfadiazine 
or penicillin should be given in selected 
cases. 

2. Operative technique. 

a. Meticulous irrigation of the colostomy loops 

with soapy water followed by large 
amounts of sterile water. 

b. Complete freeing and mobilization of the 

bowel ends. 

c. Restoration of the anatomic continuity by 

intraperitoneal end-to-end anastomosis. 
Two layers of sutures, a through-and- 
through continuous inverting suture of 
chromic catgut (size 00), and a serosal 
layer of interrupted mattress-type No. 
60 cotton are used. 

d. Closure of the peritoneum, transversalis 

fascia, and inner muscle with interrupted 
chromic catgut (size i). Silkworm gut 
sutures are then placed through the skin 
and outer fascia but not tied. This elimi- 
nates serosanguineous discharge and 
leaves the wound djy. 
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e. Wound packed open with one layer of 
petrolatum gauze plus dry gauze. 

3. Postoperative care. 

a. Wound inspected at 48 hours and, if clean, 

silkworm gut sutures are pulled and tied. 

b. Nothing by mouth for 48 hours, then fluids 

and low residue foods with progressive 
liberality. 

c. Intravenous fluids, penicillin, or sodium 

sulfadiazine continued as indicated. 

Routine follow up roentgen studies showed only 
I case of asymptomatic constriction. 

7. Simple lacerations of the cecum in the ab- 
sence of retroperitoneal involvement may be con- 
verted into a tube cecostomy with good results. 
Extensive wounds of the terminal ileum, cecum, 
and the lower segment of the ascending colon arc 
(lifBcult to manage because of the irritating eflect 
nf the intestinal drainage. There is considerable 
division of opinion as to the proper surgical attack. 
The iliac stoma is best separated from the colonic 
stoma by the construction of an ileostomy and the 
e.rtcrionzation of the colon through separate in- 
cisions. The anastomosis between the small bowel 
and the transverse colon should be effected at the 
earliest practicable moment. 

8. Wounds o/Recliim. Laufman.lnanexcellent 
article, stated that contamination of the perirectal 
space may take place from within and without 
and described the anatomy of the rectum exceed- 
ingly well. The initial operative treatment of 
penetrating wounds of the rectum, as seen in an 
evacuation hospital, consisted of (i) complete 
debridement of the tract, (z) adequate incision of 
the fascia propria to decompress the perirectal 
space with suture of the rectal wall when the 
defect was large, and (3) the construction of tem- 
porary proximal colostomy. (Some authors prefer 
a sigmoid colostomy, while other surgeons, no- 
tably Gordon-Watson, prefer a transverse colos- 
tomy.) Free posterior drainage was best accom- 
plished by incision of the fascia propria with 
exposure of the rectal, sacral, and lateral para- 
median spaces through a parasacrococ<ygeal inci- 
sion without a CQccygectomy. Coccygectomy was 
performed only if concomitant injury' to the 
coccyx was present. If two perforations existed, 
the incision was placed on the side having the 
larger laceration, there was no need for an incision 
on both sides. An attempt was made to close the 
large rectal wound, especially when it could be 
found readily. If the defect was small, as visual- 
ized by proctoscopy, the rectal laceration was not 
sutured. Hurt preferred to suture all rectal per- 
forations, while Jarvis and his associates refrained 
from suturing the rectal wounds because these 


usually healed following adequate posterior drain- 
age. 

It is highly important to look for concomitant 
rectal injuries in all entry wounds of the buttocks, 
the perineum, and the thighs. Such an undetected 
injury may lead to fatal pelvic cellulitis. 

In the event that in the course of a laparotomy 
there is doubt whether a bullet which entered the 
buttock or perineum might have gained entry 
into the true pelvis or the pouch oi Doughs, the 
pelvis should be swabbed with a sponge on a stick 
as absence of blood on the sponge eliminates the 
likelihood of perforation (20). 

9. Ogilvie (35) observed that “the surgeon who 
drains most often saves most lives.” Estcourt and 
his collaborators concurred with Ogilvie. They 
preferred to drain through a slab wound 0: 
through the battle wound if it was well placed; 
they never drained through the main explontoiy 
incision. Blackburn and Rob drained only when 
the peritoneal cavity was grossly contaminated 
by feces or bile. 

10. Gastric suction is of paramount importance 
because ileus invariably occurs (35). Nasogastric 
suction and intravenous therapy with whole blood, 
protein, plasma, sulfonamiacs, peniciUin, and 
fluid are continued until equilibrmai of the pa- 
tient is established. A urinary output of i,S®® 
C.C. is important, especially when sulfonamides 
are employed. Parenthetically, sulfonamides and 
penidllin appear about equally effective in the 
prevention of peritonitis. In general, experience 
In war surgery has not justified the enthusiasm 
for chemotherapeusis in the treatment of peri- 
tonitis in civilian practice (26). 

Intestinal (abdominal, in general) ciuuauies 
are kept in the forward centers until they have re- 
gained equilibrium— an average period of 
10 days. These patients cannot stand travel; eye 
a small move may be fatal. IVhenever fhe ' 
tary situation necessitated early transpjrt 
mortality of these cases irnmnably rose. Estcourt 
el at. pertinently pointed out that these pati 
can be moved with fair safety before, but ne 
after, operation. . . 

11. Contamination of the peritoneal c / 
(with localized sepsis) renal insuf^iency 
two outstanding complications (26). in®. ® 
rence of intestinal obstruction or fistt^s “s q 
commonly observed. Individualized ®PP Pj. 
ate treatment and measures to proven P 
and vitamin depletion should be instituted . 

Rogers called attention to the foUowmg 
signs: (i) persistent hiccup starting e^ 
the operation; (2) slow, persistent diste 
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a silent abdomen; (s) continual anxiety; (4) tach- 
ycardia, and (5) diminution of the urinary output. 

Barney and his associates {Med. Clin. N. Amer- 
ica, 1946, 30:337) reported the frequently encoun- 
tered mechanical intestinal obstruction following 
celiotomies for abdominal war wounds. The in- 
testinal obstruction is produced by adhesions. 
(Also see Garlock’s comments elsewhere in the 
text). In the colon, an inadequate lumen may re- 
sult following the performance of the Paul-Miku- 
licz type of colostomy closure. 

UndeTiVater Explosion. Cameron, Short, and 
Wakeley reported their clinical and experimental 
studies of abdominal injuries due to pressure 
waves of undenvater e.xplosions. The solid ab- 
dominal viscera are seldom injured, whereas the 
gas containing gastrointestinal system is suscept- 
ible to grave injuries. The intestinal lesions vary 
from small intramural hemorrhages to complete 
tears of the wall. The colon ^vas involved more 
frequently than the small bowel or the stomach. 
Experimental studies on goats revealed striking 
damage to the colon. The lesions consisted of an- 
nular hemorrhage in the intestinal wall, perfora- 
tion of the bowel with prolapse of mucosa, effu- 
sion of blood into the lumen, and rectal bleeding. 

Gage reported his clinical experiences with 98 
men who had survived a sinking at sea and a sub- 
sequent depth charge e.xplosion. Practically all 
the injured men stated that they felt as if they 
had been kicked in the injured region when the 
depth charge went off. Twenty-three patients 
suffered from serious intraperitoneal injury. Prac- 
tically all of the casualties estimated that they 
were within 100 feet of the depth charge when it 
e.xp!oded; they were either on their abdomens or 
they were in water above their abdomens facing 
the blast. Conservative treatment was instituted 
because these patients were seen about 36 hours 
after the explosion. Four of the 23 patients died 
of generalized peritonitis; these patients were at 
no time in condition for surgical intervention. 
Operation instead of nonoperative treatment 
might have been indicated in some of Gage’s pa- 
tients had they been received within 10 or la 
hours after the injury. Secondary perforation of 
a viscus occurred in 2 sailors; in one the perfora- 
tion occurred 40 days after the injury. One pa- 
tient was promptly operated upon and recovered. 
Gage believes that nonsurgical treatment is indi- 
cated when the optimum period of surgical inter- 
vention has passed. 

CIVIL TRAUMATIC ABDOMINAL WOUNDS 

A number of excellent papers dealing wdth civ- 
ilian abdominal injuries have recently been pub- 


lished (15, 48, 64). The paper by Dixon, Martin, 
and Ochsner is reviewed in detail for further em- 
phasis and because the ideas and procedures de- 
scribed therein follow quite closely those associated 
with war wounds in the forward areas. These 
authors reviewed 88 personal cases of abdominal 
injuries encountered in New Orleans. An explora- 
tory laparotomy was performed (i) when shock 
continued for over an hour in spite of antishock 
treatment, (2) when lacerated bowel extruded from 
a torn abdominal wall, (3) when there was an un- 
mistakable rupture of a hollow viscus, (4) when in- 
creasing abdominal pain and rigidity was present, 
and (5) when air under the diaphragm was ob- 
served. As in military' surgery of fonvard areas, the 
paramedian incision is favored. In the absence of 
free bleeding, exploration is begun at the middle of 
the transverse colon and is extended toward the 
right side to the cecum and then toward the left 
side to the rectum . Then the small bowel is investi- 
gated, beginning at the ligament of Treitz to the 
ileocecal valve. Solitary small intestinal perfora- 
tions are closed by single pursestring sutures which 
are reinforced with interrupted fine cotton sutures. 
For multiple perforations in close proximity, re- 
section with end-to-end anastomosis is carried out. 
Longitudinal lacerations are closed transversely. 
Large perforations are closed by means of a Con- 
nell stitch and triple zero chromic catgut on an 
atraumatic needle; this is reinforced by inter- 
rupted Lembert cotton sutures. Small lacerations 
of the colon are treated as has just been outlined; 
extensive injuries require exteriorization. Sys- 
temic sulfonamide chemotherajiy is preferred to 
the intraperitoneal administration. The perito- 
neum is closed with interrupted cotton sutures. 

A detailed discussion of the postoperative care 
and complications (atelectasis, thrombophlebitis, 
phlebothrombosis, and localized intra-abdominal 
infection) is presented. 

Traumatic Perforation. Kaufman, Sepico, and 
Mosig reported 3 cases of traumatic perforation of 
the rectosigmoid; one was the result of a rectal 
biopsy, another %vas caused by a colonic irrigation, 
and a third by an enema. The intestinal wall was 
normal in all of these cases. The authors stated 
that the “foreign literature abounds with reports 
of rectal injuries due to enema and sigmoido- 
scopy.” A few such reports have emanated from 
the United States. Alvarez stated that “in my 
experience I have yet to see a colon which was in- 
jured demonstrably by years of enema taking.” 
Kaufman and his associates have reviewed the 
literature and found that perforation has been 
caused by the following: (i) sigmoidoscope; 
(2) enema tips, syringes, nozzles, high colonic 
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lubes; {3) thermometers; (4) bougies and rectal 
dilators; (5) electrodes for fulguralion of polj'ps; 

(6) urethral sounds while making false passages; 

(7) colpotomy; (8) gunshot wounds; {9) impale- 
ment; \i<5) fracture of the jielvic bones; (ii) mis- 
guided attempts at abortion; (la) accidents in 
industries; (13) practical jokes; (14) transurethral 
operations; (15) hydrostatic pressure; (r6) sadism 
or sexual perversion, and {17) sodomy. AH 3 of 
Kaufman’s personal cases were operated upon 
with 2 survivals. Immediate operative interfer- 
ence is advocated. 

Swenson and Harkins reported the sixty-fourth 
case of perforation (2 complete and i incomplete 
laceration) of the rectosigmoid which was causwl 
by compressed air. They believe that immediate 
operation is indicated even in suspected cases; 
the method of repair or suture is, to a great ex- 
tent, dependent upon the ingenuity of the sur- 
geon. The incomplete lacerations may be sutured 
longitudinally in the direction of the rupture. 

The general consensus favors immccliate closure 
of the perforation because delay of 7 or mote hours 
is invariably fatal (Pearse, II. K.: .IrcA. Si/rg., 
IQ41, 43* 8^0). Occasionally perforations of the 
rectum or sigmoid which occur during sigmoido- 
scopic c.Taminaiion may be treated consers-ative- 
ly, especially when a delay of several hours has 
occurred before the diagnosis was established or 
in the case of the aged or poor-risk (utient (Sal- 
lick, A. M.: Surgery, 1940. 8: 473). 

Rupture oj the rectovaginal septum. U'harton 
reported an unusual case of spontaneous perfora- 
tion of a rectovaginal septum which was success- 
fully repaired by a sim](Ie surgical procedure. 

Kectourinary fistula. Wilhelm presented 18 
cases of rectovesical or rectourcthral fistulas that 
were caused primarily by surgical trauma and 
malignant disease. Six cases were seen shortly 
after perforation bad occurred, and in 3 of these 
the fistulas w'cre cured by sucli measures as con- 
trol of hemorrhage and urinary drainage, intes- 
tinal bacteriostasis, and induced constipation. 
Radical reparative surgical procedures were em- 
ployed in 5 of 9 chronic reclourinary fistulas. 
Suprapubic c>’stostomy was instituted in all these 
cases. Preliminary colostomy was superseded by 
succinylsuUathiazole chemotherapy. Four fistulas 
were repaired by the perineal technique of Young, 
while a modified Young procedure was utilized in 
2 other cases. A case of ileorcctovcsical fistula was 
repaired through an abdominal approach. Wil- 
helm believes that rectourinary fistulas caused by 
trauma or acute inflammatory process will re- 
spond to conservative therapy, while those due 
to a malignant process have a poor outlook- 


foreign liody. Porter reported an interesting 
case of a Marine who had been attacked and who 
had “a piece of wood shoved up his rectum.” 
Following this the patient suffered from indefinite 
abdominal pain, difficulty in urination, and rectal 
bleeding. Urination was possible only in the 
silling, but not in the standing, position. Roent- 
genography disclosed a straight and peipendicular 
rectal shadow. Digital rectal examination elicited 
wlui appeared to be an “end of a stick inches 
inside the rectum.” Under spinal anesthesia with 
the aid of an Ochsner forceps “a stick of wood 10 
inches in length and by inches thick was 
removed. One edge of the stick was irregular, 
sharp and jagged.” Twenty-four hours follo’j.ijig 
the removal of the foreign body the patient \oid- 
cd, and he had a normal bowel movement within 
48 hours. 

BLEEDl.VC 

Stone (>0) contributed a vct>’ instructive paper 
dealing with severe bleeding from the rectum 
which occurs suddenly and produces, at times, 
varx’ing degrees of shock. It is extremely difficult 
or impossible to establish the cause of this con- 
dition. As a result of his diagnostic efforts, Slone 
divided these cases into: (i) those in which aa«* 
inite cause was established; (2) those in which s 
lesion was discovered that might have JT 
sponsible for the bleeding, and (3)_those_in wnjcn 
no cause could be discovered In spite of intensi'C 
Investigation. Patients in the third group, main- 
ly those xviih no detectable lesions, may either 
bleed intermittently or may never 
after the initial episode. Slone listed thefollowt^ 
lesions as those which may be suspected o'T™' , 
as the cause of bleeding; (i) benign tumors, si 
as polyps and hemangiomas; (2) malignant r 

plasms; (3) gastric, duodenal, intestiMl, and 

Ionic ulcers including ulcers in Meckel s piv * 
tievifum; (4) dlvesticubsls; (5) regional ileitis 
colitis; (6) vascular lesions, such as varicose vei > 

infarctions, milmry’ aneurysms; (7) trauma 

ingested foreign bodies; (8) erosions from pres 
of extrainteslinal lesions such as aneujysniso 
large vessels; (9) blood dyscrasias, and (lof v P 
tension. , . 

The undiagnosed cases were treated 
iate resuscilalive or restorative theri^y i 

by diagnostic studies; operative interfere 

avoided as surgery is futile and -ojed 

Operation is indicated for the ^cfimtely 8 jj 
lesions and for timse of questionable ch 
they are believed to be amenable to surg 
treatment. on 

Pfeiffer added to the foregoing ist of cau^.^^ 
the basis of his experience, a small muco 
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into an esophageal vein that was discovered at 
autopsy. Jones (27) reported an interesting case 
of a resectable reduplication of the small intestine 
in a girl 5 years of age, which was apparently the 
cause of the profuse bleeding. Ochsner emphasized 
cholecystitis and the ingestion of large amounts of 
acetylsalicylic acid as causes of obscure bleeding 
from the rectum. The reviewer has encountered 
rectal bleeding as a result of the administration of 
12 gm. of aspirin in divided doses during a period 
of 24 hours. The bleeding is probably caused by 
hypoprothrombinemia, which can be relieved by 
the administration of vitamin K. Christopher 
stressed hemangioma of the small bowel as a fre- 
quently overlooked source of profuse rectal bleed- 
ing. Resection of the tumor bearing bowel re- 
sulted in complete recovery. Truesdale believes 
that esophageal hiatus hernia is a frequently over- 
looked cause of melena. The bleeding is caused 
by an abrasion or erosion and originates from 
varices of the cardia or from the base of an ulcer. 
A rare cause of bleeding from tlie rectum is carci- 
noma of the appendix (58). 

Baldwin contributed another interesting article 
on the causes of rectal bleeding. He stressed the 
fact that hemorrhoids are the most common, and 
carcinomas the most important causes of rectal 
bleeding. The lesser known causes of rectal bleed- 
ing are arteriosclerosis, uremia and poisoning by 
arsenic or mercury bichloride. The importance of 
an accurate history and a proper examination was 
stressed. Underwood emphasized that rectal 
bleeding is still frequently inadequately evaluated. 
Harris stated that a benign bleeding lesion in the 
anorectum may coexist with a malignant lesion 
higher up. The importance of this fact should not 
be Underrated because a large number of cases of 
rectal and colonic malignancies are overlooked 
when benign lesions, such as hemorrhoids, are 
found; usually a complete sigmoidoscopic exam- 
ination is not performed in such cases. Many 
cases of malignancy in the terminal bowel under- 
go hemorrhoidectomies because of rectal bleeding. 
Only continued bleeding from the rectum after 
hemorrhoidectomy leads to further investigation 
and to the discovery of the previously overlooked 
malignant lesion. Garlock, Ginzburg, and Glass 
stated that about 25 per cent of the patients with 
cancer of the rectum seen by them had had a 
hemorrhoidectomy done elsewhere from 2 lo 5 
months prior to admission to the Mount Sinai 
Hospital, New York. 

DIGITAL EXAMINATION 

Stone (51) succinctly stressed the importance 
of a digital examination combined with sigmoido- 


scopy in studying lesions of the lower segment of 
the digestive tract. Serious disorders, such as car- 
cinoma, which are situated within the reach of the 
examining finger are overlooked because of the 
omission of a digital examination. Baldwin stated 
that from 60 to 65 per cent of all cancers of the 
colon and rectum occur within the reach of the 
index finger. There appears to be a reluctance, 
and even an aversion, on the part of some phy- 
sicians to insist on a proper digital examination or 
to train themselves to perform this examination. 
The late Doctor Brenneman believed that a 
"recta! examination is an extremely unpleasant 
experience” and avoided its employment. On the 
other hand, Peterman voiced his astonishment, at 
the rarity of the performance of a rectal examina- 
tion in children. Obviously Brenneman’s objec- 
tion and the avoidance of a rectal examination are 
not shared by all pediatricians. The reviewer’s 
experience with juvenile proctology is not in ac- 
cord with Brenneman’s e.tperience. 

In adults, a rectal examination is of distinct 
help in arriving at the correct diagnosis of ap- 
pendicitis as it frequently demonstrates tender- 
ness on the right side which results from the in- 
flammatory appendical process in the pelvis (17). 
Strauss believes that a rectal e.xamination should 
he made in addition to the examination of the 
abdomen in all cases of appendicitis. 

In the study of intussusception even Brenne- 
man employed digital rectal examination and he 
stated that in infants suffering from this lesion 
one should “pay no attention to the painful pro- 
cedure.” Upon withdrawal of the examining digit 
a turbid currant-jcUylike mixture of blood and 
mucus vcr>' often appears, which is pathogno- 
monic of this lesion; occasionally a cervixlike mass 
with a central dimple may be felt. 

Berk, in a study of gastrointestinal problems 
encountered in the Army, stated that “no single 
examination is so valuable and informative as is 
the digital examination of the rectum.” 

HEMORRHOIDS 

There were 2 papers dealing with a surgical de- 
parture from the usual anatomic dissection of 
hemorrhoids (4, 4:). Benjamin and his associates 
free the mucosa from the hemorrhoidal vessels 
through a small linear incision on the perianal 
area perpendicular to the anal opening which is 
about 1.5 cm. from the dentate line. After freeing 
the hemorrhoids, the hemorrhoidal vessel is mor- 
cellated by sliort bites with scissors. Apparently 
only ulceration of the mucosa makes such dissec- 
tion impossible and impracticable because the 
mucosal continuity cannot be preserved. Rakov 
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enucleates the hemorrhoidal tumor through a 
radial incision which begins in the perianal skin 
close to the hemorrhoidal mass and is carried into 
the anal canal to the apex of the hemorrhoid 
Redundant skin may be removed according to the 
needs of the individual case. All primary hemor- 
rhoids are thus removed while the secondary ones 
are dissected submucously through the original 
incision. Intra-anal packing is avoided because 
the insertion and the removal of such packing ele- 
vates the otherwise flattened cutaneous and mu- 
cosal flaps and thus predisposes to “tag” forma- 
tion. The advantages claimed for this procedure 
are: (i) the simplicity of technique; the ab- 
sence of complications and sequelae; (3) diminu- 
tion of postoperative pain as well as of the period 
of convalescence, and (4) a better final cosmetic 
result. This operative procedure b akin to that 
described by Caiman (dm. /. 1941, 53: 

428). 

In criticism of the foregoing procedures It may 
be stated that at least 50 per cent of the patients 
requiring hemorrhoidectomy have concomitant 
local lesions which are the result of a local inflam- 
matory process, that also require surgical excision. 
In fact, the current widely accepted belief b that 
infection of the anal and perian.il tissues, preceded 
or accompanied by passive congestion, is appar- 
ently an important single etiologic factor in hem- 
orrhoid formation. It is the belief of some author- 
ities that inflammation and infection are a com- 
mon denominator in many anorectal lesions, hem- 
orrhoids included. Hence, the operation of choice 
for such cases b a nontraumatic procedure that 
will eliminate not only the hemorrhoidal varices 
but also the sources and channels of infection, and 
which will, in addition, provide ample drainage 
through open wounds in order to promote the 
restitution of tlic inflamed and/oi infected anal 
and perianal tissues. The surgical procedures 
of Milligan-Morgan or Buie have a sound ana- 
tomic basis and a perfect underlying surgical 
principle. 

In wartime there was an urgent necessity to 
save duty hours and therefore to speed up the 
time of effective healing of anorectal wounds. 
With this in mind the reviewer deviated from the 
open nontraumatbing type of hemorrhoidectomy 
and began to employ the semicloscd and closed 
types of technique. After a clinical trial with these 
methods of hemorrhoidectomy in the treatment 
of large groups of patients he became convinced 
that the seraiclosed type of hemorrhoidectomy, 
which b very much akin to the procedures of 
Milligan and Morgan but the subcutaneous struc- 
tures of the hemorrhoidal bed are approximated 


without suture of the skin, is a good procedure in 
the absence of inflammation or infection of the 

anorectal tissues. Sulfonamide orantibioticchemo- 

thcrapy should be utilized before, and continued 
after, surgery. 

The closed type of hemorrhoidectomy In which 
all tUsues including the skin were closed proved 
to be an undesirable surgical procedure even when 
combined with sulfonamides and/or antibiotics, 
because of the high incidence of complications 
which far outweighed the advantage of saving 
duty days. 

The clectrolhcrmic method of hemonhoidec- 
tomy (Warshaw, Arnheim) was also employed m 
cases that were deemed suitable for thesemidosed 
or closed methods of hemorrhoidectomy. It was 
found to be equally as good as the semiclosed 
technique and far superior to the closed type of 
hemorrho idcctomy. 

WTiitncy and Angelo emphasized the value of 
posterior sphincterotomy in hemorrhoidectomy. 
Among the nuny advantages of thb procedure are 
the prevention of postoperative anal sphincter 
spasm and pain. 'Phe reviewer has employed 
posterior spinctcrotomies with satisfaction as a 
part of hcmorrhoidcclomj’ onl^' in those cases b 
which unexplained prco^rative anal sphinclci 
sp.asm was present. In i»sterior sphincterotomy 
the incision is made perpendicular to the fibers of 
only the subcutaneous component of the esteina! 
anal sphincter muscle. 


rxowpsE 

Smith treated s patients with rectal prolapse 
by a modified procedure of compression aroputs- 
lion. Four of these patients were elderly and frail 
and had cardiovascular disease, and the fifth was 
ob«c. In 4 patients the results were considerea 
good, although postoperative narrowing at the 
site of amputation was present in 2; the P' 
tient had had 2 recurrences. Hayden stated ma 
the experience at the Massachusetts General Hos- 
pital indicates that rectal prolapse can be success- 
fully treated by a number of different 
pcoxxdures, and that Smitbwick had 
several Delorme operations with considera 
success. 

The Delorme operation which has 
larized in the United States by Bevan and iJavia 
b an effective procedure because it not only 
reels the prolapse of the bowel, but 
atonic anal sphincter muscles wnich ba '6 , 
dikited by the prolapse. The reviewer has 
fied and simplified the Delorme procedure 
employed it successfuUy in 5 cases that have 
followed up for a long time, and in 2 rece 
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Under infiltration or low spinal anesthesia with 
the patient in the inverted or lithotomy position 
the prolapse is maintained at its full length with 
the aid of Allis or Babcock forceps. The lithotomy 
position is employed when a perineorrhaphy is also 
contemplated at the conclusion of the rectal opera- 
tive procedure, which requires a complete change 
of instruments, gowns, gloves, and complete re- 
draping of the patient. If the patient is placed in 
the inverted position, a V-shaped incision is first 
made in the anterior arc of the perianal skin about 
1.5 cm. from the anal verge and the dissection is 
carried cephalad into the anal canal to the apex 
of the prolapse. Here the incision ends in a V- 
shaped manner corresponding to the one in the 
circumanal area and effects an ellipticaliy shaped 
e.rcision of as wide a strip of mucosa as is deemed 
necessary. If the lithotomy position is employed 
the dissection is begun in the posterior aspect. 
This is done in order to keep the operative field of 
the opposite side free from blood. The subcu- 
taneous component of the anal sphincter muscle is 
visuaUzcd, At the mucocutaneous junction (pec- 
tinate line) the mucosa is thin and friable and re- 
quires gentle handling to facilitate tlie uninter- 
rupted dissection in the proper line of cleavage. 
The mucosa is usually separated from the muscu- 
laris of the prolapsing segment of the bowel by 
blunt dissection with the aid of curv'ed Mayo 
scissors; sharp dissection may occasionally be 
used. Bleeding and oozing may be considerable 
in amount during the process of separation of the 
mucosa from the underlying structures and must 
in all instances be carefully controlled. Perfect 
hemostasis is essential as elderly patients do not 
stand loss of blood very well. 

Dissections similar to that just described are 
made in each of the three remaining aspects or 
quadrants of the circumanal arc of the prolapsed 
gut. It is important to preserve enough anal skin 
between these dissections in order to prevent post- 
operative anal stenosis. 

After completion of these dissections, a suture 
of zero, or finer, chromic catgut is introduced into 
the denuded area of the muscularis beginning just 
above the mucocutaneous junction; several bites 
in successive segments of muscularis are taken 
until the summit of the prolapse is reached. After 
these sutures are tied, the formerly prolapsed 
bowel is pleated or plicated and collapsed in an 
accordionlike manner; it becomes situated in the 
pelvis above the puborectalis portion of the leva- 
tor ani muscle. A small Penrose drain is intro- 
duced into the anal canal and removed in 24 hours. 

\Vhen a perineorrhaphy is performed the levator 
ani muscles are approximated well in front of the 


rectum in order to provide anterior and lateral 
support to the perineum, anus, and rectum. A 
procedure akin to perineorrhaphy may be per- 
formed in men by making an incision in the peri- 
neum as for the classic perineal prostatectomy. 
The levator ani muscles may be brought together 
in front of the rectum with ease in order to exert 
a supportive action. 

In summary, this modified operation consists 
of: (i) segmental excision of the mucosa of the 
prolapsed bowel; (2) segmental excision of the 
anal and perianal skin; (3) elimination of the 
pleating of the external anal sphincter muscle, 
and (4) the incidental provision of drainage of the 
rectal wounds to the exterior through the ano- 
rectal wounds. Parenthetically, in the presulfon- 
amidc era such drainage was regarded as a car- 
dinal necessity in anorectal surgery. 

FISTULAS 

Jackman discussed the pertinent reasons for 
failure of operations for anal fistulas. He reviewed 
the records of 500 patients suffering from anal 
fistula and found that 43 per cent of these patients 
had undergone from i to 14 unsuccessful opera- 
tions prior to coming to the Mayo Clinic. Faulty 
conception of the origin and course of the disease, 
confusion in regard to the anatomy and terminol- 
ogy, mistaken diagnosis, fear of causing rectal 
incontinence, inadequate postoperative care, fail- 
ure to appreciate the danger of performing ano- 
rectal operations in the presence of infectious 
diarrhea, inadequate anesthesia, and lack of 
teaching facilities in our medical schools are the 
most frequent causes for failure of the surgical 
treatment of anal fistulas. 

Jackman pointed out that the rules promul- 
gated by John Aderne more than 500 years ago 
still hold good, namely, that a fistulous tract 
should be opened from its source to its termina- 
tion regardless of how much sphincter muscle 
inter\'enes. Some surgeons fear to cut through 
the anal sphincter muscle because of the danger 
of producing an incontinent anus. The cure of 
fistulas demands that all tissues overlying fistu- 
lous tracts should be incised regardless of the 
intervening muscle. The chief causes of inconti- 
nence are faulty packing or neglect of early treat- 
ment of the inflammatory process which irrep- 
arably destroys the sphincter muscle. The post- 
operative care is considered as important as the 
operation itself. 

INCONTINENCE 

Kuzic and his associates presented a new 
method of reconstruction of the sphincter mech- 
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anism in traumatic or operative anal incontinence. 
A strong objection may be registered to their use 
of oil soluble anesthetics as an adjunct to such 
plastic procedure for Tniman has recently shown 
experimentally that these anesthetic agents tend 
to delay and prolong the process of healing, to 
increase the inflammatory’ reaction, and to pro- 
duce increased scar formation. Those surgeons 
employing oil anesthesia in wounds should l>e 
aware of the facts and ready to accept an in- 
creased inflammatory reaction and delay in hcal- 
it'g (Sb)’ The reviewer has repeatedly called 
attention to the objectionable features of the long 
acting (water or oil soluble) anesthetics when 
applied to wounds {Am. J. . 1 /. Sc., 1941, 201; 282, 
SuRC. Gyn. Odst. [Internat. Abstr. Surc., 
1943, 76: 193I). There arc many competent proc- 
tologists who believe that when clean cut surgery 
plus preoperative and postoperative care arc em- 
ployed there is no need for the long acting anes- 
thetics; at best these agents arc poor substitutes 
for good surgery'. Ferguson believes “that their 
disadvantages seem to outweigh their advan- 
tages." 

Blaisdell, several years ago, contributc<l a con- 
structive series of papers dealing with the problem 
of incontinence. The surgical principles then 
enunciated have been recapitulated in a recent 
article. The reader is referred to the original 
papers and to one of my past reviews (.-Im. J. .If. 
Sc , 1941, 202: 282). 

PLASTIC PROCEDURE i'OR PRURttUS ASl 

Young and Scott have proposed a pbstic two 
stage surgical procedure for intractable anal 
pruritus. The Deration is performed by e.xcising 
one-half of the perianal skin at one time in order 
to avoid possible postoperative infection with sub- 
sequent prolonged healing and scarring which in 
turn may result in contracture of the anal aper- 
ture. Following excision of the involved skin on 
one-half of the circumanal area a flap of healthy 
skin from the medial surface of the buttock and 
thigh is immediately shifted to the excised area. 
The technique is as follows: 

“An incision is made at the mucocutaneous 
junction around one-half the circumference of the 
anus. The mucosal edge is prcvcnterl from re- 
tracting inward by a number of guy sutures which 
are held by an assistant. The external sphincter 
muscle is exposed and the scarred skin and subcu- 
taneous tissues are dissected from it. A plane of 
dissection is found under the leathery' area and the 
dissection is carried outward from the normal 
skin. The flap of scarred tissue is then cut away. 
A flap of skin and subcutaneous tissue of correct 


size and shape to cover the defect is cut lateral 
lo the defect with its base posteriorly. It is swung 
across and sutured to the anal mucosa and to the 
medial lines of excision. 'Hie defect left laterally 
is sutured as far as possible. If tension is obsen eii, 
the remainder of the defect is left lo granulate. A 
small rubber drain is brought out from under the 
flap at its base and a snug perianal binder is ap- 
plied lo hold the flap securely in apposition to its 
bed. 'Die bowel is prevented from moving for 10 
lo 14 days depending upon the speed of healing. 
Infection is moderate. There is usually some in- 
flammatory' reaction along the suture line but not 
enough to interfere with healing. In 2 to 3 months 
the remaining half of the perianal skin is removed 
and sutured in the same manner.” 

Two of the authors' 3 patients have been symp- 
tom free long enough to be regarded as perma. 
ncntly relieved; the third patient was still under- 
going treatment at the lime of writing of the pres- 
ent article. This operative procedure is a welcome 
addition to the therapeutic armamentarium of 
intractable anal pruritus especially m view of its 
apparent simplicity and easy execution. The re- 
viewer treats intractable pruritus ani by tattooing 
the involved cutaneous area svith merwry sulfide, 
>Iosl patients who show characteristic cutaneous 
changes that arc associated with pruritus of long 
standing but without nssoclatcil anorectal lesions 
have responded well to tattooing (/. Inxesl. D<T' 
mat., J940, 3: 289; Am. J. Obst., I 94 t.^ 4 *t 290; 
Ann. Surg., 1942, 115: 126; and .Vr-e Fort Stale 
J. M., 1942, 42: 1335 - 


CONDYLOMAT.V ACUSflNATA 

Culp and KapUn reported on the successful 
treatment of 200 cases of condylomata acuminata 
occurring at various anatomic sites, including the 
anal and perianal regions, with podophydlin as a 
25 per cent suspension in mineral oil. Ross has 
empIoy"cd this drug in the powder form wi 
equally successful results. Most lesions disap- 
peared within 4 days after a single , 

po<lophyllin. No ulceration or scarring loHow 
this therapy. Recurrence or new condylomata 
may occur since this form of therapy does no 
move the primary' cause, rodophyllm may also 
l»c used in granuloma inguinale and for . ® 
struction of e.xcessive granulation issues i ' 
gical wounds; for the latter it is superior ,. 
nitrate. Podopliyllin is of no value » 

cation of horny vcrrucae, condylomata I. 

syphilis, or benign intestinal polyps. 

Anderson {Arch. Dermal. b'Syph- W -p. 
employs a 10 per cent tincture of resi P 

phyWm. Sullivan (personal communication) u 
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lizes a 20 per cent podophyllin in 95 per cent 
alcohol. These solutions may be applied to the 
lesion with a cotton swab or camel’s hair brush. 

CRAMP IN RECTUM 

Pruitt recently described the clinical character- 
istics of 23 patients suffering from cramp in the 
rectum. The pain occurred most often at night 
during sleep and was “intense, spasmodic and 
tonic in type, of short duration and localized by 
the patient as ‘in the rectum.’ The pain was unaf- 
fecled by the act of defecation and disappeared 
spontaneously without sequelae. The cause is 
obscure and relief of pain is usually spontaneous ” 
Rosser believes that the condition described by 
Pruitt is produced by an intussusception of the 
sigmoid into the rectum which occurs during sleep 
and IS frequently relieved by activity. Andrews 
described a similar condition which was produced 
by a neuroma of the spinal cord which was re- 
moved surgically with complete relief. Brashear 
recorded i instance of nocturnal rectal cramp in a 
man who was relieved by transurethral resection 
the prostate, and another case in a woman who 
experienced complete relief following a pelvic 
operation. Thiele believes that the syndrome de- 
scribed b>; Pruitt represents acute spasm of the 
evatop am muscles. Thiele, as a result of his con- 
nnued studies, thinks that spasm of the levator 
muscles IS due either to injury of the coccjtc or to 
hronic infection in the adjacent organs such as 
nai structures, posterior urethra, prostate, cer- 
' or '•agma. Massage of the levator ani muscles 
f'5 ®^”iination of the local foci of infection 
I Ophtis, prostatitis, endocer\'icitis) is the effcc- 
hve t^tment. 

subject of foci of infection it is not 
authorities agree that it is un- 
nr, k ^ infection to remain if it 

e eradicated without detriment to the host. 

anorectal focal infection is tech- 
riot entail the sacrifice of 

'dal structures. 

BACK.\Cnz IN GASTROINTESTINAL DISEASE 

^ Roodenburg have presented an im- 
rnork? enlightening article dealing with the 
ofth pathways of back pain in disease 

inal r ^®^™ditestinal and accessory gastrointest- 
licull^^r u pancreas) tracts. In diver- 

iMr. ^ j he colon when localizing pain over the 
there may be some back pain 
inal location of the abdom- 

^ formation of diverticular ab- 

his ^ “^'-dalfy 

d be uliUzed in arriving at an accurate lo- 
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calization of the lesion because it corresponds 
quite definitely in segmental distribution to the 
intra-abdominal spinal nerves involved by the 
spread of the infectious process.” In ulcerative 
colitis with deep involvement of the colonic wall 
back pam is present. Only when the lesion is ex- 
tensive and has penetrating characteristics is the 
back pain noticed, otherwise it is not recorded bv 
the iiatient except on direct questioning as pain is 
overshadowed and obscured by other manifesta- 
tions of the disease. 

In carcinoma of the colon and rectum bact pain 

usually signifies a penetrating type of lesion; hence 

Its diagnostic and prognostic importance. Cancer 
of the rectum may produce pain in the sacral aS 
whereas a carcinoma of the sigmoid colon 
quently is productive of pain in the lumbar regim 
Occasionally back pam is the onlv • ?’ 
Cancer of the olher segments of the colon & 
produces pam except when f xation to an a, S 
organ takes place during the progrcs.s!o„ K 
erosion of the disease. Then there ma. L'” 
»vcrc localizing back pain which ulsmiZ 
lateral to the portion of the organ ImoIvS t' 
authors believe that ttnilalcral shifts of 
ing hccan« of penetrating lesions usuaR? 
to the cord along the branches of the spfof 
.Malignant lesions may melaslasize i„ , 1 . ^ 
column; in these cases Die pain is ui. 
located, bilaterally felt, and ermsS-^^ 
connection, attention should l>c calWir.' " 
anatomic studies of the vertebral 
(Batson) through which IhcspreadVfiT' 
intraperitoneaJ organs to the 
system can take place ^3). Thi«V‘^-^'‘- 
cussed elsewhere in the text. ' * 
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laPORTANT AUIEO SUBJECTS 

T he important recent advances in the 
fields of biochemistry' and physiology 
alone have greatly affected the practice 
of surgery, of which coloproctology is an 
important branch. The early lecognhion of path- 
ological processes and the ability to iicat dtscase 
properly are greatly influenced by a wide knowl- 
eilge of basic physiological processes. Tlic motlcrn 
surgeon is to a degree an anatomist, surgical |«th- 
ologist, and a physiologist. In surgery and its 
specialties, one must keep abreast of progress in 
all biological sciences in order to be in a position 
to take better care of the patient. It is with these 
principles in mind that most of the following sub- 
jects have been incorporated in this review. 

lielabolic suidies. Collef and his assodales (ii) 
have shown that there is a high incidence of salt 
intolerance following general anesthesia. There- 
fore they recommended tliat saline solutions be 
withheld the day of operation and during the first 
3 days after surgical mter\’ention, and that dex- 
trose solutions in distilled water be used lo satisfy 
the fluid requirements. 

Great care should be exercised especially in ad- 
ministering isotonic saline or Ringer’s solution to 
patients who are hypoprotcinemic, anemic, aci- 
dotic, or oliguric. 


Ircticus i> in complete agreement with the work 
of Culler and his colbboralOTs, and called atten- 
tion to the infrequent hj’pochlortmic state 
many ilevclop jiostoperativtly. The hjppctot* 
emk'siatc is a rare clinical entity and iscquiraleot 
iohc.it exhaustion. The advanced sympwtjs 
this contlilion simulate those of surgical shoe’ 
and extreme prostration. The clinical picture 0 
the hj’pocirloremic state is diflicult to differentia 
from salt intoxication, the acute abdomen, pos 
oirerative ileus, and intestinal obstruction 0^® , 
nutritional edema', only the estimation 0 
blood chlorides clinches the diagnosis. Ac i 
treatment is obvious— the administration ® ® . 
sive doses of fluid and salt plus ,4,. 

extract as an aid to the retention of salt 
tissues (SoCTcr et al., i944)' Prophyla-Tis ° , 
of frequent determinations of the blood . 
in suspected cases and the use of saline s 
when indicated, .-ftTn- 

Conlinuoiis spinal anesthesia. or 

prehensive articles dealing with the cont ^ 

fractional method of spinal anesthesia (I- 
have appeared in the rccent_ literature, 
tinuous drop method of inducing and ® j 
spinal anesthesia has recently been pr p 
il now on trial (Arrowood and Foldes). « 

tinuous spinal anesthesia it is possible to oui 



TURELL: COLONIC AND PROCTOSCOPIC DISEASES 


53 S 


literature and his own observations Leithauser 
concluded that early rising should be instituted 
during the first 24 postoperative hours when the 
vital capacity is at a low level; immediately after 
recovery from the anesthetic is the best time. 

There occurred no eventration in the 900 of his 
personal cases. “The tensile strength of sutures is 
greater during the early postoperative period and 
healing is promoted through ambulatory activ- 
ity.” Early rising relieves postoperative distress, 
promotes rapid recovery, and returns the patient 
to work early. These aspects have special value in 
military practice. “The chief obstacle to early 
rising is fear and respect for tradition on the part 
of the surgeon and patient.” 

Nelson critically analyzed a Series of 429 oper- 
ations performed through 426 incisions of the an- 
terior abdominal wall after which early ambula- 
tion was instituted. The majority of his patients 
walked the day of the operation or within the first 
24 hours. Nelson is in substantial agreement with 
Leithauser’s studies and conclusions. Nelson be- 
lieves that early postoperative ambulation is a 
sound advance in surgery and recommends its 
universal adoption, 

Andrus and Barnes listed the following as con- 
traindications to early ambulation: (i) cardiac 
failure, (a) shock, (3) severe anemia, (4) cachexia, 
(5) hemorrhage, (6) the possible presence of 
thrombi and emboli, (7) peritonitis, (8) cholan- 
gitis, (9) pancreatitis, (10) liver infections, (11) 
potentially infected wounds, (12) copious tam- 
ponade, and (13) prolonged preoperative rest. 

Iittrayenous dolling. In recent years clinicians, 
primarily surgeons, have recognized the frequency 
of intravenous clotting originating in the deep 
veins of the legs as an all too frequent source of 
fatal and nonfatal pulmonary embolism. These 

recent” facts have, however, been known to 
pathologists for a long time. Castleman, on the 
basis of autopsy investigation, asserted that in 
about 95 per cent of the cases seen at the Massa- 
chusetts General Hospital the source of pulmon- 
ary embolus resided in the deep veins of the legs. 
McCartney studied the records of 25,771 autop- 
sies and found that 4,070 of the deaths followed 
operative procedures. In his postoperative ma- 
terial there were 471 cases, 11.5 per cent, in which 
thromboembolism was present, and 216 patients, 
5-3 per cent, who had apparently died as a result 
of pulmonary embolism. Further analysis of the 
autopsy material showed that thrombosis or em- 
bolism followed surgery performed upon certain 
partsof the body. Fatal embolism following colonic 
surgical procedures occurred in 5.4 per cent of the 
crises; these operations took fifth place among the 


operations which might lead to fatal embolism 
and seventh place among those which were actu- 
followed by fatal embolism. Appendical 
operations took fourth place with regard to the 
number of fatal embolisms which occurred. 
McCartney’s figures also showed that the inci- 
dence of venous thrombosis, with or without pul- 
monary embolism, and of fatal pulmonary em- 
bolism increased with age. In colonic operations 
there were no fatalities from embolism before the 
fifth decade of life, although the peak of the inci- 
dence of thromboembolism occurred in the sev- 
enth decade of life. 

In thrombophlebitis, clotting results from in- 
jury to the vascular endothelium produced by 
mechanical or chemical trauma or by bacterial 
invasion. The clot is firmly attached to the vein 
and does not easily become detached as an em- 
bolus. Embolism may occur when a loosely ad- 
herent red or coagulation thrombus forms prox- 
imal to the fixed or firmly attached white throm- 
bus. In phlebothrombosis, on the other hand, the 
clot is the result of alterations in the clotting ten- 
dency of the blood and venous stasis, hence is un- 
associated with inflammation of the vein wall. 
The thrombus is loosely adherent to the vein wall 
and may easily be detached and produce an 
embolus. . 

In recapitulation it may be stated that the gen- 
eral causes of thrombosis are: (i) slowing of the 
blood stream; (2) changes in the composition of 
the blood, and (3) trauma which may include a 
surgical procedure. Slowing of the blood flow has 
been considered as a very important causative 
factor. Changes in the composition of blood in- 
clude alterations in the prothrombin time, clot- 
ting time, calcium value, sedimentationrate, plate- 
let count, infection, and so forth. Wright has 
shown that the platelets begin to rise on the 
fourth day following a surgical operation and are 
most numerous on the twelfth postoperative day, 
and they fall back to normal on the twenty-first 
postoperative day. These phenomena apparently 
correspond with the clinical onset of postoperative 
thrombosis, although, according to Newburger, 
postoperative thrombosis may begin before the 
third postoperative day. Homans (23) believes 
that “life in bed, the reclining position, abdom- 
inal distention, enfeeblement of the circulation 
and elevation of venous pressure in the lower 
limbs, perhaps combined with muscular relaxa- 
tion and atrophy of the legs” are the dominant 
etiologic factors. Hunter and his associates be- 
lieve that the “common denominator in phlebo- 
thrombosis and pulmonary embolism is confine- 
ment to bed. The reason for going to bed is un- 
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experimental and clinical studies of intestinal mo- patients out of bed on the third or fourth Dost 
tility and postoperative distention. He noted operative days. ^ 

that the action of the small and large bowels was Leithauser stated that “as a result of gettin? 
contraiy’; when the colon is motile the small in- patients out of bed on the first postoperative day 
testine is quiet, and vice versa. Opiates, prostig- and increasing their activity as tolerated, circula- 
mine, physostigmine, and acetylcholine deriva- tor>’ and pulmonary complications have been re- 
lives stimulate the small, but inhibit the large duced to a minimum, intestina|functionhasbeen 

bowel. Posterior pituitarj' extract and pitressin restored without enemas, and the period of mor- 
inhibit the small, but stimulate the large bowel. bidity and disability has been diminished 50 per 
Postoperaliveambulaliou. The most provocative cent or more.” Leithauser reviewed 29 foreign 
discussion on the use and abuse of b^ rest was articles comprising aggregate studies of over 
initiated by Dock. This discussion was aimed to 15,000 patients who had been subjected to early 
undermine the present day ill conceived but well ambulation and found only 3 definite instances of 
established foundations of bed rest as a thera- fatal emboli in this group of patients. He also re- 
peutic measure. It was shown that lying in bed is ported his personal c-xperience with 900 private 
sometimes an inferior means of securing absolute patients. 

rest than sitting quietly in a chair, because many Leithauser presented evidence gathered from 
patients are more restless in bed than they are in publishedreports which showed that reflexes from 
a chair. Studies of basal metabolic rates have the incision and traumatized areas have a definite 
shown that the energy exchange while sitting in a relationship to the development of many avoid- 
chair is not materially higher than that of a pa- able complications. Immediately after an ab- 
tient lying in bed. Lying in bed leads to impair- dominal surgical procedure, as a result of reflex 
ment of the appetite, distention, constipation, to the diaphragm, there occurs a diminution in 
prostatism with or without retention of urine, vital capacity which gradually improves foUoiriag 
bed sores, loss of muscle tone with atrophy, loss of the first postoperative day and becomes norm! 
calcium from the skeleton with calcinuria and the between the seventh and fourteenth postoperatne 
formation of renal lithiasis, and also to depression days. “The extent and duration of the rwuction 
of the morale The use of the commode entails In vital capacity bear a direct relation to the m- 
less discomfort and danger than does the use of a tent of the surgical procedure.” Numerous m* 
bedpan. Pulmonary embolism (which is discussed vestigators have “emphasized that pulmonapr 

fully elsewhere in the text) is perhaps the most complications increase in direct proportion to the 
serious consequence of bed rest. Postmortem reduction and duration of reduction of vital ca- 
studies at the New York Hospital revealed that pacity.” About 90 per cent of primary postoi^r- 
more people die from massive pulmonary em- alive pulmonary complications arise before the 

holism wnich is a direct result of complete bed end of the fourth day while 50 per cent of these 

rest than from many serious illnesses and from all are established within 24 hours. Reflex 
the drugs combined. ena also exert an effect on the vascular “‘J 

It should be pointed out that until the era of the functional activity of the vital or^ns. ra 
Florence Nightingale the sick usually got up sev- ological reflexes to the vital organs (kidne)'s, ner. 
eral times daily for elimination, and perhaps also and so forth) and the vascular bed occur imme 1- 
for meals. The development of the profession of ately after the abdominal incision is made 
nursing has ushered in the era of complete bed promote anoxia, incomplete metab<^sm, 
rest with absolute quiet which is aided by the ex- Uulty elimination. The intensity and v® 
tensive administration of hypnotics and narcotics, longation of these pathological reflexes . 

As a result, the patient lies flat in bed and is the morbidity and complications. jfjjQ, 

guarded against moving by the solicitous nurse as tion, deep breathing, and coughing exercis 
w’ell as by the medication. “As with all perver- ulate the circulation and respiration ^5 
sions from biologic normality, this too must be recoveiy' by decreasing the 
paid for by discomfort, invalidism, and death.” arisinjg from the abnormal i,-onchial 

Early ambulation following intra-abdominal exercises expel mucous plugs from tn 
operations was first proposed by Ries in 1899, but tree and are very beneficial ^ j: „ position 
this practice did not find acceptance until recent- monary complications. I” .-.nHowers 

ly. The term early ambulation needs precise def- the weight of the intra-abdominai g pf 

inition as some surgeons ambulate their patients the diaphragm and thus facilitates 

on the day of the operation or on the first post- vital capacity to normal by al ow 8^ tljg 

operative day, while other surgeons allow their beyond the mucous plugs, from 
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literature and his own observations Leithauser 
concluded that early rising should be instituted 
during the first 24 postoperative hours when the 
vital capacity is at a low level; immediately after 
recovery from the anesthetic is the best time. 

There occurred no eventration in the 900 of his 
personal cases. “The tensile strength of sutures is 
greater during the early postoperative period and 
healing is promoted through ambulatory activ- 
ity.” Early rising relieves postoperative distress, 
promotes rapid recovery, and returns the patient 
to work early. These aspects have special value in 
military practice. “The chief obstacle to early 
rising is fear and respect for tradition on the part 
of the surgeon and patient.” 

Nelson critically analyzed a Series of 429 oper- 
ations performed through 426 incisions of the an- 
terior abdominal wall after which early ambula- 
tion was instituted. The majority of his patients 
walked the day of the operation or within the first 
24 hours. Nelson is in substantial agreement with 
Leithauser’s studies and conclusions. Nelson be- 
lieves that early postoperative ambulation is a 
sound advance in surgery and recommends its 
universal adoption. 

Andrus an<l Barnes listed the following as con- 
traindications to early ambulation: (i) cardiac 
failure, (2) shock, (3) severe anemia, (4) cachexia, 
(5) hemorrhage, (6) the possible presence of 
thrombi and emboli, (7) peritonitis, (8) cholan- 
gitis, (9) pancreatitis, (10) liver infections, (11) 
potentially infected ivounds, (12) copious tam- 
ponade, and (13) prolonged preoperative rest. 

Intravenous cloUutg. In recent years clinicians, 
piimarily surgeons, have recognized the frequency 
of intravenous clotting originating in the deep 
veins of the legs as an all too frequent source of 
fatal and nonfatal pulmonary embolism. These 

recent” facts have, however, been known to 
pathologists for a long time. Castleman, on the 
basis of autopsy investigation, asserted that m 
about 95 per cent of the cases seen at the Massa- 
chusetts General Hospital the source of pulmon- 
ary embolus resided in the deep veins of the legs. 
McCartney studied the records of 25,771 autop- 
sies and found that 4,070 of the deaths followed 
operative procedures. In his postoperative ma- 
terial there were 471 cases, 11.5 per cent, in which 
thromboembolism was present, and 216 patients, 
5-3 per cent, who had apparently died as a result 
01 pulmonary embolism. Further analysis of the 
autopsy material showed that thrombosis or em- 
bolism followed surgery performed upon certain 
partsof the body. Fatalembolismfollowing colonic 
Surgical procedures occurred in 5.4 per cent of the 
cases; these operations took fifth place among the 


operations which might lead to fatal embolism 
and seventh place among those which were actu- 
ally followed by fatal embolism. Appendical 
operations took fourth place with regard to the 
number of fatal embolisms which occurred. 
McCartney’s figures also showed that the inci- 
dence of venous thrombosis, with or without pul- 
monary embolism, and of fatal pulmonary em- 
bolism increased with age. In colonic operations 
there were no fatalities from embolism before the 
fifth decade of life, although the peak of the inci- 
dence of thromboembolism occurred in the sev- 
enth decade of life. 

In thrombophlebitis, clotting results from in- 
jury to the vascular endothelium produced by 
mechanical or chemical trauma or by bacterial 
invasion. The clot is firmly attached to the vein 
and does not easily become detached as an em- 
bolus. Embolism may occur when a loosely ad- 
herent red or coagulation thrombus forms prox- 
imal to the fixed or firmly attached white throm- 
bus. In phlebothrombosis, on the other hand, the 
clot is the result of alterations in the clotting ten- 
dency of the blood and venous stasis, hence is un- 
associated with inflammation of the vein wall. 
The thrombus is loosely adherent to the vein wall 
and may easily be detached and produce an 
embolus. 

In recapitulation it may be stated that the gen- 
eral causes of thrombosis are: (i) slowing of the 
blood stream; (2) changes in the composition of 
the blood, and (3) trauma which may include a 
surgical procedure. Slowing of the blood flow has 
been considered as a very important causative 
factor. Changes in the composition of blood in- 
clude alterations in the prothrombin time, clot- 
ting time, calcium value, sedimentationrate, plate- 
let count, infection, and so forth. Wright has 
shown that the platelets begin to rise on the 
fourth day following a surgical operation and are 
most numerous on the twelfth postoperative day, 
and they fall back to normal on the twenty-first 
postoperative day. These phenomena apparently 
correspond with the clinical onset of postoperative 
thrombosis, although, according to Newburger, 
postoperative thrombosis may begin before the 
third postoperative day. Homans (23) believes 
that “life in bed, the reclining position, abdom- 
inal distention, enfeeblement of the circulation 
and elevation of venous pressure in the lower 
limbs, perhaps combined with muscular relaxa- 
tion and atrophy of the legs” are the dominant 
etiologic factors. Hunter and his associates be- 
lieve that the “common denominator in phlebo- 
thrombosis and pulmonary embolism is confine- 
ment to bed. The reason for going to bed is un- 
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erly patients requiring major abdominal surgery 
for cancer. They believe that the “interruption of 
a normal femoral vein is harmless.” 

Chemotherapy with heparin and dicumarol is 
on trial at the present time. These drugs, given 
alone or simultaneously, appear to be indented 
for patients with a history of antecedent venous 
thrombosis or embolism. However, Fine and 
Starr believe that heparin and dicumarol are not 
dependable drugs for the prophylaxis of pulmonary 
etaboUsm.. De Bakey cautions editorially that 
these anticoagulant drugs may cause postopera- 
tive hemorrhage. Barker and his associates admit 
that dicumarol carries a “small risk of bleeding.” 
Work is now in -progress in Boston which deals 
with the beneficial effects of dicumarol employed 
postoperatively (i). The results are expected to 
be published soon. 

Poor risk palienls. Andrus and Barnes contrib- 
uted an instructive article dealing with surgery in 
the poor risk patient. They discussed the cardiac, 
gastrointestinal, respiratory, hepatic, and meta- 
bolic aspects of this problem. They also discussed 
the newer knowledge concerning the administra- 
tion of fluids, electrolytes, plasma protein, and 
vitamins.^ When vitamins are indicated in sur- 
gical patients, adequate preoperative and post- 
operative dosages (thiamine, 50 mgm.; riboflavin, 
10 mgm.; niacin, 100 mgm.; ascorbic acid, from 
500 to 1,000 mgm.; and vitamin K, 2 mgm.) should 
be administered. 

It may here be interpolated that hypoprotein- 
emia in surgery has received extensive studies in 
recent years. When a high protein diet cannot be 
ingested in hypoproteinemia, it is imperative to 
deliver an adequate protein supply to surgical 
patients by the parenteral administration of pun* 
amino acids, casein hydrolysate, blood, plasma, 
or ascitic fluid. 

PSYCnOSOlIATIC MANIFESTATIONS 

Menninger stated that the medical officer, more 
than the civilian doctor, is “faced with personality 
deviations e.xpressed sometimes in behavior, some- 
times in physical functional complaints, some- 
tmes in frank psychiatric syndrome.” He suc- 
cinctly discussed the relative importance of psy- 
chiatric factors in 5 general groups of illness and 
the attitude of the medical officers toward these 
psychiatric factors. A medical officer who is ig- 
norant^ of the patient’s emotional factors handi- 
^ps his own efficiency and the patient’s health, 
loa degree treatment will vary, depending on the 
niedicaj officer’s personal status; some develop a 
Vindictiveness toward the soldier which they 
would never display in civilian life. It is not un- 


rommon to hear a medical officer say “the bastard 
isn’t going to get away with this” or “if I can’t 
get away with jt, by the gods, neither will you.” 
General Menninger, in a spirit of constructive 
criticism, pointed out the errors observed in the 
medical and surgical wards and the ways and 
means to their elimination. It is important to 
learn to know and to appreciate the patient as 
well as his complaint and disease. The patient 
may not know the cause of his trouble but he 
knawa how he feels, whereas the physidan may 
know the cause but he does not know how the 
patient feels. The patient usually senses whether 
his physician is interested or is going through the 
motions. General Menninger’s article should be 
read and reread by everyone interested in the 
psychosomatic aspect of medicine and surgery. 

Shatter stated that psychosomatic symptoms 
of patients who consult the surgeon must neither 
be overlooked nor ignored. They are the expres- 
sion of emotional disturbances manifested as or- 
ganic complaints through the autonomic nervous 
system. Psychogenic symptoms may resemble 
those oroduced by organic and operable lesions. 
Patients who have a multiplicity of complaints 
and an operable lesion that is not responsiW for 
all of their complaints should, for obvious reasons, 
be told of the nature of their complaints before 
surgical therapy is instituted. 

Rosenblum discussed pruritus vulvae in which 
the psychogenesis of the disorder was that of hys- 
terical conversion symptom. Becker believes that 
90 per cent of pruritus vulvae or ani is functional 
in nature and that the remaining 10 per cent has 
an organic basis. He observed overactivity and 
oversensitivity in these patients. “Overactivity 
results in the formation of products of exhaustion. 
Oversensitivity results in exaggerated emotional 
reactions which increase the exhaustion.” Roth- 
man stated that thickening of the epithelium 
occure as a result of chronic scratching and this 
epithelial change increases the susceptibility to 
pruritic stimuli, hence, the justification of local 
therapy for psychogenic vulval or anal pruritus. 
Thickening of the epithelium not only diminishes 
the threshold to physiological pruritic stimuli but 
it also causes inadequate stimuli, such as cold and 
the finest touch, to elicit a paroxysm of pruritus. 
Therefore, localized pruritus is regarded as both 
a p^chic and a somatic problem. 

Daniels stressed the importance of personality 
factors in the precipitation and recurrence of ul- 
cerative colitis which is a recurrent, wasting, and, 
frequently, a fatal disease without an established 
etiology. In the majority, but not in all cases, the 
emotional factors are important and the gross 
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is separated from tlie sacrococcygeal fascia and 
removed. A lateral incision through the gluteal 
fascia in the line of the original incision is now 
made on either side. It is deepened into the fibers 
of the gluteus maximus and the fibromuscular flap 
thus created is turned medially and sutured to its 
fellow of the opposite side, in the midlinc. This 
fills in the area dorsal to the sacrum, eliminates 
the dead space, and furnishes an abundant blood 
supply to the base of the wound. The lateral flap 
slides medially over the edge of the sacrum and is 
sutured to the opposite lateral flap without ten- 
sion. The skin is now easily approximated.” 

It is important to secure perfect hemostasis and 
to approximate the caudal end of the wound ac- 
curately. This operative procedure is especially 
applicable for primary closure of large uninfected 
pilonidal cysts or of those infected cysts that have 
been thoroughly drained prior to operation. The 
reviewer has successfully employed this operation 
with a slight modification, namely, the principle 
of delayed closure of the wound is utilized (51). 

Small or medium sized pilonidal cysts can be 
eradicated and closed primarily without tension 
by simpler techniques, such as that employed by 
Gage. The application of the sponges over the 
wound to help obliterate the dead spaces is a good 
additional aid to all techniques of primary closure. 

In military hospitals various primary closure 
techniques have been employed with variable 
success. This is evidenced by published reports 
and civilian testimony of competent observers 
like Frank H. Lahey. 

_ Enucleation excision of the pilondial cyst and 
sinus and primary closure with drainage as con- 
trasted to excision en bloc is advocated by Bart- 
lett. An oblique incision of the skin is made and 
the fat is closed from side to side as well as to the 
fascia in order to obliterate dead space. A small 
soft rubber drain is placed to the depth of the 
wound, which is usually removed on the first day 
of the operation. Bartlett believes that only “a 
wound of this region in which hemostasis is liter- 
ally perfect should be left undrained.” Valid ob- 
jections may be raised to the use of a drain as a 
persistent draining sinus may result in some cases, 
as occasionally occurs following the Morter pro- 
cedure. 

W()rthwhile partial closure techniques are those 
described by MacFee and Mutschmann and 
Mitchell. In these procedures the lesion is excised 
en bloc and the skin edges are sutured, without 
tension, to the sacrococcygeal fascia in the mid- 
hne, an open area, from 0.2 to 0.5 cm. in width, 
being left between the skin edges for granulation 
and epithelialization. However, Bartlett has ob- 


served instances of poor healing after this type of 
opemtion, that was associated with pain upon 
sitting and required secondary surgical treatment. 

Recently, Brockbank and Floyd have reported 
favorably on the so-called marsupialization or 
saucerization operation which was first described 
by Buie a long time ago and was again discussed 
by him in a recent communication. In this pro- 
cedure the roof and most of the sides of the cyst 
are removed but the floor which overlies the fascia 
is undisturbed. The skin edges of the wound are 
sutured to the edges of the cyst. The remaining 
cyst wall is said to undergo squamous metaplasia. 
Bartlett, on theoretical grounds not substantiated 
by his personal experience, questions the validity 
of the evidence for the claim that the remaining 
cyst wall will assume the characteristics of skin. 

Immediate skin grafting following excision of 
the cyst and sinus bearing tissues apparently first 
performed by Scarborough, has been advocated 
by Weeks and Young. Intermediate or thick split 
thickness grafts are used. It should be pointed 
out that while this is an excellent surgical method 
it does not save duty hours because the grafted 
skin cannot usually withstand the strain incident 
to full military physical duty. 

The choice of form of anesthesia employed in 
the surgery of pilonidal disease is of importance. 
Brockbank and Floyd are opposed to local infil- 
tration anesthesia because it increases the inci- 
dence of complications and recurrences as well as 
the period of hospitalization. Forty-seven pa- 
tients who had been operated upon under spinal 
anesthesia were hospitalized for 21. i days after 
operation, while 116 patients who were operated 
upon under local anesthesia remained in the hos- 
pital for a period of 46.8 days. There were 6 
severe infections following local anesthesia and 
none following spinal anesthesia. 

The value of chemotherapy in pilonidal disease 
is discussed in the chapter dealing with chemo- 
therapy. 
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is separated from the sacrococcygeal fascia and 
removed. A lateral incision through the gluteal 
fascia in the line of the original incision is now 
made on either side. It is deepened into the fibers 
of the gluteus maximus and the fibromuscular flap 
thus created is turned medially and sutured to its 
fellow of the opposite side, in the midline. This 
fills in the area dorsal to the sacrum, eliminates 
the dead space, and furnishes an abundant blood 
supply to the base of the wound. The lateral flap 
slides medially over the edge of the sacrum and is 
sutured to the opposite lateral flap without ten- 
sion. The skin is now easily approximated.” 

It is important to secure perfect hemostasis and 
to approximate the caudal end of the wound ac- 
curately. This operative procedure is especially 
applicable for primary closure of large uninfected 

ilonidal cysts or of those infected cysts that have 

een thoroughly drained prior to operation. The 
reviewer has successfully employed this operation 
with a slight modification, namely, the principle 
of delayed closure of the wound is utilized (51). 

Small or medium sized pilonidal cysts can 
eradicated and closed primarily without tension 
by simpler techniques, such as that employed by 
Gage. The application of the sponges over the 
wound to help obliterate the dead spaces is a good 
additional aid to all techniques of primary closure. 

In military hospitals various primary closure 
techniques have been employed with variable 
success. This is evidenced by published reports 
and civilian testimony of competent observers 
like Frank H. Lahey. 

Enucleation excision of the pilondlal cyst and 
sinus and primary closure with drainage as con- 
trasted to excision en bloc is advocated by Bart- 
lett. An oblique incision of the skin is made and 
the fat is closed from side to side as well as to the 
fascia in order to obliterate dead space. A small 
soft rubber drain is placed to the depth of the 
wound, which is usually removed on the first day 
of the operation. Bartlett believes that only “a 
wound of this region in which hemostasis is liter- 
ally perfect should be left undrained.” Valid ob- 
jections may be raised to the use of a drain as a 
persistent draining sinus may result in some cases, 
as occasionally occurs following the Morter pro- 
cedure. 

Worthwhile partial closure techniques are those 
described by MacFee and Mutschmann and 
•Mitchell. In these procedures the lesion is excised 
en bloc and the skin edges are sutured, without 
tension, to the sacrococcygeal fascia in the raid- 
line, an open area, from 0.2 to 0.5 cm. in width, 
being left between the skin edges for granulation 
and epithelialization. However, Bartlett has ob- 


serv'cd instances of poor healing after this type of 
operation, that was associated with pain upon 
sitting and required secondary surgical treatment. 

Recently, Brockbank and Floyd have reported 
favorably on the so-called marsupialization or 
saucerization operation which was first described 
by Buie a long time ago and was again discussed 
by him in a recent communication. In this pro- 
cedure the roof and most of the sides of the cyst 
are removed but the floor which overlies the fascia 
is undisturbed. The skin edges of the wound are 
sutured to the edges of the cyst. The remaining 
cyst wall is said to undergo squamous metaplasia. 
Bartlett, on theoretical grounds not substantiated 
by his personal experience, questions the validity 
of the evidence for the claim that the remaining 
cyst wall will assume the characteristics of skin. 

Immediate skin grafting following excision of 
the cyst and sinus bearing tissues apparently first 
performed by Scarborough, has been advocated 
by Weeks and Young. Intermediate or thick split 
thickness grafts are used. It should be pointed 
out that while this is an excellent surgical method 
it does not save duty hours because the grafted 
skin cannot usually withstand the strain incident 
to full military physical duty. 

The choice of form of anesthesia employed in 
the surgery of pilonidal disease is of importance. 
Brockbank and Floyd are opposed to local infil- 
tration anesthesia because it increases the inci- 
dence of complications and recurrences as well as 
the period of hospitalization. Forty-seven pa- 
tients who had been operated upon under spinal 
anesthesia were hospitalized for 21. i days after 
operation, while 116 patients who were operated 
upon under local anesthesia remained in the hos- 
pital for a period of 46.8 days. There were 6 
severe infections following local anesthesia and 
none following spinal anesthesia. 

The value of chemotherapy in pilonidal disease 
is discussed in the chapter dealing with chemo- 
therapy. 
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Stralth, C. L., and McEvitt, W. G.: Total Avulsion 
of the Scalp. A Review of the Problem with 
Presentation of a Case of Skin Graft !n Which 
Thrombin Plasma Fixation Was Used. Occup. 
if., 1946, IMS*- 

Traditionally a woman’s hair is her crowning 
glory. To suffer the irremediable loss of complete 
scalping is one of the most terrible of afflictions. A 
malignant fate seems to increase the disaster by 
visiting the misfortune on young women to whom 
physical attractiveness is a pearl beyond price. 

WTiile not rare, this accident is sufficiently un- 
common that many experienced surgeons have never 
dealt with the condition. The treatment is that of a 
real emergency, and there is then no time for study. 
Therefore, it is not surprising that even recent case 
reports show the same errors that have been made 
by surgeons for a century. Few physicians have the 
opportunity to attend a second case. 

Total avulsion involves complete separation of 
the entire scalp from the cranium. 

Today complete scalping, as one would expect, is 
confined almost entirely to women. The scalp is 
usually considered to have five layers — skin, sub- 
cutaneous tissue, the aponeurotic layer, the subapo- 
neurotic layer, areolar tissue— and the periosteum. 
The subaponeurotic layer is loosely woven. 

The authors have included the history of scalping 
and the anatomy of the scalp as well as the mech- 
anism of total avulsion of the scalp. The symptoms, 
physical signs, and subsequent course of the un- 
tre^ed injury are outlined. 

The mechanism of total avulsion is by pull in an 
oblique direction. Rarely is any of the face below 
me eyes, or the neck below the hairline, affected, 
ine scalp should be saved and may be utilized. It is 
extremely important also that the hair be rescued 
ana presen,’ed, as it makes the best possible kind of 
wig. ‘ 

A case of complete avulsion is presented in which 
uccessful graft was made at i major operation and 
^ dermatome graft was used, 
L,? "'^5 to adhere to the skull by fibrin 

davJ° t'» • l period of hospitalization was 78 
tbs i' V ^^thors’ opinion that this represents 
Fr.r*b management of the denuded skull. 

immediately they suggest a 
lavs« ° splitting the scalp and using the outer 
a iree graft, which they hope may in the 
bean.^ provide victims of total avulsion with a hair 
b!<vvi for the skull. The application of 

an thrombin topical solution seems 

excellent method of fixation 


Plant managers should insist that women working 
around machinery protect their hair with hair nets. 

Harry W. Pint:, M.D. 

Giunchi, G.: Tcmporomaxlllary’ Actinomycosis 
Caused by Anaerobic Actinomyces of the WolfT- 
Israel Type, and Cured by a Combination of 
Sulfa Drugs and Roentgen Therapy (Attinomi- 
cosi temporo-masccllare, da attinomicetc anaerobio 
del tipo Wolff-Israel, guarita con trattamento com- 
binato sulfamidico e roentgenterapico). Poltclinico, 

sez. prat,, 1946, S3: 3S4- 

The author treated temporomandibular actino- 
mycosis in an 18 year old student with sulfame- 
thylthiazole followed by roentgen therapy. The 
patient had a voluminous tumefaction in the right 
masselcr, parotid, and temporal regions with an in- 
distinct outline and of hard clastic consistency; 
there was also a fistula present. The alveolar por- 
tion of the lower jaw was intact and the regional 
lymph gland.s were normal. A culture of aspirated 
fluid disclosed anaerobic fungi of the Wolff-IsracI 
type. Complement deviation tests were positive. 
The intradermal reaction with actinomycotic antigen 
was positive. 

No amelioration could be obtained with potassium 
iodide. Three grams of sulfamcthylthiazole were 
•administered daily for 4 days, and 2 gm. per day 
were given on the following 7 days. After a 5 day 
interval the entire course was repeated. The tume- 
faction markedly diminished in size, the secretion 
disappeared, and a cicatrization of the fistula took 
place. Bacleriologic examination of aspirated fluitl 
gave negatiw results; the pains and trismus dis- 
appeared. 

Four months later a small tumor was still present, 
but bacleriologic e.xamination gave negative re- 
sults. 

Polyneuritis, which developed in the course of tlic 
sulfa drug administration, was attributed to the 
medication, and induced the author to abstain from 
the further employment of sulfa drugs. A dosage of 
1,200 r. of x-rays were given and under the inllucnce 
of this treatment the tumor disappeared com- 
pletely. A check-up 3 years later showed no signs of 
recurrence. Josrrii K. Narat, M.D. 

Morales, E.; Osteomyelitis of the Sphenoid Bone 
(05teomielUisdelesfcnni<lc«) AVr ctorr., ig^O, 6: i. 

The author reports a clinical observation of a ca'c 
of osteomyelitis of the sphenoid bone in a 14 year old 
boy who on February is, *943 had symptoms sim- 
ulating those of influenza, high fever, pain on swal- 
lowing, and left otalgia. On the following day a 
small peritonsillar abscess was obscr\e<l on the Icil 
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side; this was incised and a purulent secretion ap- 
peared. During the following days the* patient’s 
condition became worse; there was inf]ammator>’ 
edema involving the kit half of the sk«U, neck, and 
face with symptoms of meningism, rigidity of the 
neck, Kesnig’s and Brudznoky's signs, papillary ed- 
ema of the left side, and a leucocyte count of over 
14,000. 

diagnosis of thrombophlebitis of the cavernous 
«inus, lateral sinus, and left jugular %'cin was made 
and the patient was given 8 gm. of suUa drugs daily 
for lo days. \ large tumefaction at the level of the 
left parotid gland was incised but no pus was found. 
There were 2 sequelae after the inter\-cnUon: a facial 
paresis and a salivary fistula. 

Three months after the patient was first seen he 
had a crisis of the epileptic tj^ie with loss of con- 
sciousnea. No abnormality could be found alter x- 
ray examination of the skull. Seven months after the 
symptoms began the local edema increase*! lo extend 
to the eyelids and the patient had exophthalmos. 

Again the local symptoms regrcssetl after soUa 
drug therapy but later the edema and pain localized 
in the right temporal region and occurretl In the su- 
perior eyelid o! the same side. The tumefaction svas 
incised and a periostitis without pus was found. For 
the next Smonths there waspersislcnce of the fronto- 
temporal edema, exophthalmos, and fistula of the 
left external orbital angle. The pus cultured was 

K sitive for the staphylococcus aureus. Occasionally 
nc fragments were drained through the nose and 
some of the secretion was eliminated posteriorly to 
the pharynx. 

.After the symptoms persisted for iH years the 
patient was given 500,000 units of penicillin. Later 
he w'as gis'en a total of j million units of penicillin 
Definite regression of the edema and exophthalmos 
was then observctl. Wiluim E. Ricxcrts, M D. 

Gerry R. G., and Sangston, R. E.: Congenita! 
Mandibular Deformities in Newborn Infants. 
Am. J. Orlhodont , 1046, 31: 4jo 
Congenital mandibular deformities in newborn in- 
fants have been frequently found but infrequently 
described. These deformities have been mentioned 
in the pediatric literature but not in the dental liter- 
ature. Because of the possible confusion lictwccn 
these deformities and dislocation or fracture of the 
mandible, the authors present a small scries of cases 
to illustrate how mandibular deformities may occur. 

Deviation of the Jaw was found to be present in 
about 20 per cent of the newborn infants which they 
observed. The deformities were due lo intrauterine 
pressure, and not to a genetic disturbance, since only 
I of identical twins had this defect. 

By reconstructing the position of comfort, it is of- 
t£n possible to illustrate the position in utcro; it is 
mso important to search for other congenital defects 
which might require early treatment. In all cases the 
deformities caused no difficulty in nursing or feeding 
and they were corrected spontaneously by the end of 
the tenth week. Noin D. Fabeicant, M D 


Rushton. M. A-: Unilateral Hyperplasia of the 
Mandibular Condjle. Proe. R. Soc. if., Lond 
1046, SO- Ail- 


II>T>erplasia of the mandibular condjle was first 
described in 1836 and up until 1926 about 17 cases 
hatl been reported. Several have since been added 
and this report includes 3. The condition makes 
itself apparent sometime between the ages of 10 and 
30. Growth of the mandible occurs from the condjle, 
the articular surface of which is covered by fibrous 
tissue with prccartilaginous tissue and cartilage and 
beneath this bone in the process of os'fification is 
found. The formation of cartilage and its replace- 
ment by bone normally stops at about the age of 20 

The author reviews the various cases already re- 
corded and presents the opinion that the condition is 
<lue in most instances to an abnormal continuance 
of growth at the condylar surface which leads to the 
formation of an elongated narrow neck so long as the 
natural process of remodelling of the neck persists. 
The coronoid process docs not become enlarged. T^e 
chin projects forward and to the opposite side, which 
causes malocclusion of the teeth. The etiology is not 
known. 

The roost successful treatment has long bew 
known to be excision of the condyle. This could m 
carried out as soon as the progressive nature of the 
deformity is definite, but cendylectotnjr at » v«fy 
early stage might make the operative side of f"* 
permanently too short. Joun It- LisMxv, M 0. 


Tapper, E. M., nniJ JlOTcnstInt. E. A.; An«tb«^ 
Manogemenl In Reconitructlve Surgery 01 w* 
.Mandible. .1 /. OrtWea/., 1946, 3*: 433- 
Operative procedures upon the mandible pose ${«• 
cial problems in anesthesia in direct proporbt"' •J’ 
the complexity of the surgical manipubtions. b • 
placement of mandibular defects by bone grain s 
isdifTicuU for surgeon and anesthetist alike- 
The authors elaborate upon the principle » - 
cerned in anesthetic management and describe 
results obtained inaseries of 67 patients ^ ‘ 
dibular disabilities were traumatic in origin, ib > 
nine patients were anesthetized with ndrous 
oxygen anesthesia aided by curare; 14 by 
nitrous oxide sequence, 10 with ether and ^ . 
oxide, followed by scopolamine in the postope 
period, and 4 with pentothal (cocaine topi^ >■ 
of the anesthetics were given intratrachcally- 

N’oinD FABRicivT, >l-^- 


EYE 

Sorsby, A., and Symons, H.M;5 

brane Crafts In Caustic Burns of 
(Burns of Second Degree). Brit. J. vs 

The authors discuss the use of 
amniotic membrane in the treatmen 
bums ol the eye. , B 

The main object, with this form of therapy, 
keep the inflamed surfaces apart. 
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damage from caustic burns is usually greater than 
the immediate reaction. In the majority of cases, 
the bum is of second degree; usually, a localized 
superficial conjunctival lesion and a variable super- 
ficial corneal lesion are present. Neutralization of 
the caustic is of little value but excision of the dam- 
aged conjunctiva has been found valuable. 

Prior to insertion of the graft, the eye is treated 
with penicillin— one drop of a concentration of 2,500 
units per cubic centimeter every minute for a period 
of 10 minutes. 

Dry human amniotic membrane is then folded to 
the correct size, in several layers. Silk is passed 
through each corner of the graft and through the 
bulbar conjunctiva, to suture the graft into place 
without covering too much of the corneal surface. 

After 48 hours, when the bandage is removed, the 
graft is no longer visible, and it may be observed 
that the graft has become transparent and formed a 
layer over the conjunctival surface. The sutures are 
removed on the third or fourth day, and the eye is 
left open. 

The authors conclude, from their experience in the 
cases of 30 patients with caustic burns of the eye 
which were treated by this method, that recovery is 
more rapid, and there are fewer corneal and con- 
junctival complications and fewer sequelae if the 
operation is performed immediately or, at most, i or 
s days after the injury. 

Joshua Zuckeru.vk, M.D. 

Duke-Elder. Sir S.: The Nutritional Aspects of 
Ophthalmology. Irish J. Sc., 1946, No. 246, 

While a great volume of material on nutrition has 
appeared in recent years, commercial claims have 
often outstripped laboratory findings, and while ex- 
tremes of starvation have been noted incident to the 
recent war it is the milder changes of a nutritional 
deficiency which have the more practical importance 
in normal life. 

The only vitamins of importance ophlhalmolog- 
ically (as far as we yet know) are A, U, C, and D. 
The two ocular manifestations of Vitamin A de- 
ficiency are xerophthalmia and night blindness. The 
first entity was recognized, about the fifteenth cen- 
tury before Christ; but its cause was unknown; 
its relation to lack of ^■itamin A was proved only 
after World War I. Recent work indicates that 
other factors besides Vitamin A arc important in 
dark adaptation and that in many cases intake of 
this vitamin will not correct a night blindness. 

_ The importance of ariboflavinosis in causing kera- 
titis has been grossly exaggerated by some authors. 
It is to be seriously considered only when newly 
formed vessels invade the cornea all around the lim- 
bus in both eyes, and the condition clears promptly 
on riboflavin therapy. The condition is extremely 
rare. 

In spite of the reduction of Vitamin C found in 
cataractous lenses, no true causal relationship has 
been demonstrated. 


ITie effect of avitaminosis on the central nervous 
system has been brought out during the recent war 
by the effect on those returned from German and 
Japanese prison camps where they had subsisted on 
a near starvation diet. A central scotoma develops, 
followed by a pallor of the optic disc but not com- 
plete blindness. If proper diet is obtained within 6 
months from the onset most of the patients recover. 
The exact deficiency responsible is unknown al- 
though it is probably some part of the B vitamin. 

It is suggested that if a profound state of avita- 
minosis can produce an optic neuropathy leading to 
optic atrophy or encephalopathy, minor subcHnical 
degrees of deficiency may not be without effects in 
producing mental fatigue, irritability, apathy, de- 
pression, and neurasthenia. While the final answer 
is far in the future, it seems certain that eventually 
the nutritional basis of metabolic processes will be 
found to implicate the activity of every cell in the 
body more than is suspected today. 

WiLUAu A. Mann, M.D. 

Mann, L: Exophthalmic Ophthalmoplegia. Ant.J. 

Opklk., 1946, 29: 654. 

On the basis of experimental studies on the pro- 
duction of exophthalmos an attempt has been made 
to differentiate clinically between the effects pro- 
duced by excess pituitary thyrotropic hormone and 
those caused by excess of thyroxine. Three sets of 
eye signs must be regarded: namely, (a) those due 
to overaction of unstriped muscle (lid retraction and 
exophthalmos abolished by anesthesia), (b) evidence 
of weakness of striped muscle (ophthalmoplegia), 
and (c) signs of increase in bulk (proptosis, chemosis, 
and edema of the lids). General changes, such as 
those in the basal metabolic rate and in weight, must 
also be considered. The possible action of the cen- 
tral nervous system through the hypothalamic struc- 
tures as the stimulant or depressor of the pituitary 
gland must also be borne in mind. 

In thyrotoxic ophthalmoplegia there is weakness 
of the extraocular muscles, with retraction of the 
upper lid and without any increase in the orbital 
contents. In thyrotropic exophthalmos, on the other 
hand, it is considered that there is ophthalmoplegia 
as well as proptosis and the eyeball cannot be pressed 
back nor moved freely within the orbit. There may 
be complication of the two types, but from a clinical 
standpoint it is perhaps simplest to consider lid re- 
traction as a sign of excess thyroxine and defective 
eye movements as a result of excessive Ihryotropic 
hormone. 

The series of cases reported in this article were 
studied in an attempt to disentangle the parts played 
by the thyroid and pituitary glands, and the author 
has divided the 18 cases into various groups, as in 
some cases there was an overlapping of the two types, 
of conditions. The following three groups arc 
described: 

I. Primary deficiency of thyroxine with compen- 
sator>’ excess of thyrotropic hormone secretion 
(4 cases). 
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a, l’ricnar>* excess thyroxine as the init^ symp* 
tom followed by thyroid atrophy or remot'al, and 
replacement with excess th>Totropic hormone (lo 
cases). 

3. Excess thyroxine and excess thj’iotropic hor- 
mone arising simultaneously (4 cases). 

The cases are reported in detail. The most in- 
teresting feature of the treatment was the marked 
improvement following the use of thyroid extract 
in groups r and 2. Of course, thyroid cannot be used 
in the patients in Group 3, who must stUl treated 
symptomatically. In addition to the thyroid ther- 
apy, tarsorrhaphy was found useful in treating some 
of the cases in Groups i and 2. 

Ida Mann has made a very \'aluable contribution 
to the therapy of exophthalmic ophthalmoplegia. 

WiLUAU A. Mastm, M.D, 

Sinlscal, A. A.: Oculoglandular Tularemia. Am. J. 
Ophlk., 1946, ag: 698. 

The author reports 3 cases of oculoglandular 
tulasemia with a typical clinical piclutc in each. In 
each case a domestic animal was thought to be the 
agent of transmission. 

The article includes an c.xcellent summary of the 
literature on the subject. Emphasis U made on the 
importance of the diflercntial diagnosis from other 
forms of oculo-glandular pathology and the place of 
the blood agglutination test in tularemia. Ordinarily 
the latter is not positive until after 10 days. .\l- 
though fatal in many animals, tularemia of all forms 
is said to be fatal in only $ or d per cent of the cases 
in human beings. 

Treatment of oculoglandular tularemia consists m 
the local use 0! mild germicidal preparations, 
Foshay’s serum, artidcial fever therapy, and con- 
valescent serum in severe cases. Streptomycin has 
been reported to be effective against the disease in 
laboratory animals. lYiLU v« A. M M-t>. 

Roenne, G. : Local Treatment of Intrabulbar Infec- 
tions. Treatment of Staphylococcal Panoph- 
tlialmla by the Intrabulbar Injection of Peni- 
cillin. Brit.J.OpUh., 1940,30-405 

Although the author's investigations dealt with 
only a single form of bacterium it may be assumed 
that penicillin has the same bactericidal action ou 
other microbes usually encountered in infected per- 
forating lesions of the eye. Jloreovcr, in sufTidcntly 
large doses the effect of penicillin is practically un- 
limited even for the most intense infections. The 
intrabulbar injection of penicillin results in a few 
advantages not obtained with general treatment; for 
example, the bactericidal concentration of peni^in 
is maintained for a iong period of time (from 16 to 
24 hours) ; only small quantities of penicillin are nec- 
essary; and the penicillin will attain a satisfactory 
concentration in the vitreous, which result will not 
follow general penicillin treatment. 

Roenne concludes that for intrabulbar, espedally 
intravitreal intlammations, the injection of penidtlin 
into the vitreous is the best form of therapy to date- 


In therapeutic concentrations of between joo taj 
500 Oxford units it is practically harmless lad is 
extraordinarily effective compared with injectioa of 
other substances, such as chloramine-T, and with 
other forms of their application. The eSectivity b 
directly proportional to the concentration of ped- 
dllin, the result being dependent only on the number 
of bacteria in the eye and not on the intenal 
tween the inoculation and the treatment. 

JosncA Zccxrxsic:, Jl.b. 


Cutler, N. L.: Transplantation of the llumia 
Vitreous; A Preliminary Report. Arch. O/t'l, 
Chic., 1946, 35: 615. 

This is the first published report on the transplan- 
tation of human vitreous for the correction of vit- 
reous opacities. Previously, efforts have been made 
to produce a clearer medium by injecting normal salt 
solution and air. Three cases were treated in which 
there was a large amount of unabsorbed vitreous 
hemorrhage; 2 of the cases were traumatic and 1 was 
spontaneous. There was good light projection and 
the intraocular tension was normal. . 

A small scleral indsion with the cataract Imie is 
made in the equatorial region after a prelirainatyoo-w 
silk mattress suture is effected. Aa tS gauge 
on a 5 c.c. syringe is introduced directly into the wt- 
rcous and approximately 1.5 c.c. of vitreous art 
withdrawn. Approximately 2 c.c. of clear vitreo« 
from a freshly enucleated eye ate then injected mm 
a syringe through the needle and the suture » ti«. 

In * of the 3 cases the procedure was 
In I case the visual acuity improved from light l»J- 
ception and projection to 20/60 with * 

the second the improvement was from P*! ’ 
tion to 20/20 with correction; and m the thjro me 
result was a failure and it was believed that the wt* 
rcous was injected behind the retina because ot c 
tachment of the latter. , 

From his c-xperience with this 
author believes that from 15 to 2 c-c. of vUreou 
the maximum which can be withdrawn from 
dplcnt eye. The blood group docs not appca 
significant. The pathological vitreous ®PP^, . 

be more Quid than normal but it is 
whether this was caused by the transplants 
reous. There was a moderate reaction a 
transplantation but no foreign protein ',{,0^ 

tension in all 3 cases returned to normal m » 
time and remained so. . , 

It is believed that this method offers new p 
itics in the surgical treatment of ibe • . p 

WiLiiiu A. 

Elwyn, II.: Ileredodegeneratlve 

Retina. An Attempt at Classification. 

Chic., 1946, 35:662. 

Abiotrophy, or heredodegencrativc 

retina is classified by the author ^ • .j by a 

of the central nervous system “f?, . 
specific loss of neural tissue as a re^u beredo- 
influenccs. He differentiates these from the 
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constitutional diseases in which there is a hereditary 
vital defect but no progressive loss of tissue so that 
the disease remains stationary, 

Heredodegenerative diseases of the retina may 
occur; 

I. As primary disease of certain retinal elements 
(retinitis pigmentosa, heredodegeneration of the 
macula). 

j. In association with another similar disease of 
the retina, such as macular degeneration associated 
with degeneration of the peripheral ncuroepithe- 
lium. 

3. In association with hereditary diseases of the 
central nen.'ous system (Laurence- Moon-Biedi syn- 
drome). 

4. As part of a hereditary disease of the central 
nervous system (amaurotic familial idiocy). 

5. As a part of a widespread systemic disease in- 
volving many organs (Nieman-Pick disease, tuber- 
ous sclerosis). 

These conditions may also be classified according 
to the retinal elements primarily involved and the 
following classification is given: 

A. Originating in the elastic layer of Bruch’s 

membrane. 

I. Disciform degeneration of the macula 
(Kuhnt'Junius type) 

a. Angioid streaks in the fundus 

(«) Occurring alone 

(6) Occurring in association with pseudo- 
xanthoma elasticum (Grdnblad- 
Strandberg syndrome) 

B. Originating in the pigment epithelium 

j. Hyaline or colloid bodies (drusen) of the 

^ basal layer of Bruch’s membrane 

C. Originating in the neuroepithelium 

I. In the central, or macular area 

1. Heredodegeneration of the macula, in- 
cluding the infantile, juvenile, adult, 
presenile, and senile types, occurring 
(o) alone, or in association with (h) de- 
generation of the peripheral neuroepi- 
thelium, (c) atrophy of the optic nerve, 
id) color blindness, and (e) mental de- 
terioration 

n. In the extramacular neuroepithelium 

1. Retinitis pigmentosa, occurring (o) 
alone, or in association with (h) degen- 
eration of the macula, («:) color blind- 
ness, id) deafness, (e) mental deter- 
ioration, if) the juvenile type of 
amaurotic family idiocy, and 0^) the 
Laurence-Moon-Biedl syndrome. 

III. Hercdoconstitutional diseases of the neuro- 
epithelium 

r. Retinitis punctata albescens 

2. Congenital night blindness without 

changes in the fundus 

3. Congenital night blindness with grayish 

white discoloration of the fundus 

(Oguchi’s disease) 

4. Color blindness 
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IV. Heredodegeneration of doubtful origin but 
standing in some relation to degeneration 
of the neuroepithelium 

1, Gyrate atrophy of the choroid and 

retina 

2. Choroideremia, a heredoconstitutional 

disease 

D. Originating in the ganglion cells 

r. Infantile type of amaurotic familial idiocy 

(Tay-Sachs disease), affecting only the 
ganglion cells 

2. Juvenile type of amaurotic familial idiocy, 

involving the neuroepithelium in addi- 
tion to the ganglion cells 

3. Niemann-Pick disease 

E. Involving the nuclear layers 

1. Peripheral cystoid degeneration in senile 

and presenile eyes 

2. Widespread cystoid degeneration, forming 

the basis for rupture of the retina with 
hole formation and consequent retina! 
detachment 

3. Retinitis circinata 

F. Involving the nerve fiber layer 

X. Tuberous sclerosis, a widespread heredo- 
degenerative disease, causing the pro- 
duction of abnormal cells and tumors in 
thh layer. 

WmUAU A. MAm 4 , M.D. 

EAR 

Shambaugh, G. £., Jr., and Juers, A. L.: Surgical 
Treatment of Otosclerosis; A Preliminary Re- 
port on an Improved Fenestration Technique. 
Arek. Ohhr., Cbic., 1946, 43: 349 - 

The two year hearing results of the fenestration 
operation may be considered the permanent hearing 
results. 

Experimental studies of the fenestration operation 
in the monkey have brought out certain factors that 
influence the osteogenesis tending to close the 
fistula The application of these factors to the hu- 
man operation has reduced the incidence of failure 
due to bony closure to less than s per cent in pa- 
tients tested after two years. 

The adoption of features to improve the mobility 
of the tympanomeatal skin flap between the tym- 
panic membrane and the fistula has increased the 
average number of decibels gained from 2S to 30. 

John F. Deud, M.D. 

NOSE AND SINUSES 

Weille, F. L.: The Problem of Secondary Frontal 
Sinus Surgery. Ann. Ohl. Rhinol., 1946, 55: 372. 

Weille reviews the problem of secondary' frontal 
sinus surgery on the basis of experiences with 276 
cases of frontal sinus conditions treated by surgery. 
A total of S62 operations were performed upon the 
nasal cavities, sinuses, and cranium, including plas- 
tic and brain procedures, ilany of these operations 
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were done outside of as well as in the Massadiusetts 
Eye and Ear Infirmary. Of these, 447 were done 
directly or externally upon the sinuses. Some of the 
patients were tefeitcd to the Infirmary as a last 
resort ; 95 had more than t external operation on one 
or both frontal sinuses. The highest number of 
operations on i patient was 9. 

Aside from the deformity which ft produces, the 
obliterative operation results in a not unmixed 
blessing. Thirty-three of 123 patients treated 
this method required further frontal surety. The 
repair of the deformity required an average of about 
a year in 71 patients. The longest time required for 
such repair was 5 years and montb.s. Only 39 per 

cent of the 376 patients had no osteomyelitis and 
multiple nonobliterative operations (totalling 77) on 
the frontal sinus or sinuses. 

A basic knowledge of applied surgical anatomy, 
and a fundamental un.dctstanding of epithelial, con- 
ncctiv'c tissue, and bone responses in wound healing 
in the frontal region are helpful in evading repealed 
frontal operations. Simple closure of the nasofrontal 
surgical opening is a paramount cause for the ne- 
cessity of secondary frontal sinus surgery. Some 
surgical methods for dealing with this problem are 
outlined. 

The avoidance or simplification of surgical meth- 
ods in the treatment of frontal sinus disease may 
be greatly aided by chemotherapy, especially with 
penicillin. However, chemotherapy is not a substi- 
tute for surgical fundamentals. Only t death oc- 
curred in (he series after sulfadiazine and pemcillin 
were used. Noait D. Fabwcant, M.D. 

MOUTH 

Gaston, £. A., and Tedeschl, C. G-: Adenolympho- 
ma of the PatoUd and Submaxltlary Salivary 
Glands. Ann. Stiff., 1940, 133: 1075. 

Tumors composed of a combination of epithelial 
and lymphoid tissue arising in or near the parotid 
gland and occasionally in the submaxiUary salivary 
gland have been reported with increasing frequency. 
The terminology of these tumors is confused by the 
fact that they have been reported under a number of 
different names, of which the following may be 
enumerated: papillary cystadenoma lymphoma- 
tosum, cj-stadenoma lymphomatosum, adenolym- 
phoma, papillary adenolyrnphoma, papillary cysl- 
adenoma in the lymph glands, branchiogenic 
cystadenolymphoma, branchiogenic adenoma, cyl- 
indroccUular branchiogenic adenoma, onkocytoma 
and Warthin’s tumor 

This varied nomenclature is, in part, a reflection 
of the numerous attempts that have been made to 
account for their origin. From a review of the 
literature and a study of the cases presented it is 
evident that not all tumors having this same funda- 
mental structure are identical in either histological 
pattern or clinical behavior. Thus, a group of 
tumors exists and it is the purpose of this com- 
munication to attempt to clarify the nomenclature 


by presenting a working classification based on 
morphology and clinical behavior. Four new cases 
are presented, i of which is malignant. 

Two cases ol papillary cj-stadenoma iymphona- 
tosum of the parotid salivary gland and i case of a 
purely cystic variety of the same tumor ate pr^ 
sented. These are rare tumors and occur 4.5 times 
more frequently in men than in women. 

The recorded theories of the histogenesis oi thre 
tumors are reviewed, The authors agree with 
Warthin that they probably arise from epithelium 
of the embryonic pharj’ngeal entoderm or upper 
respiratory tract displaced to the region of the 
parotid gland. 

Papillary cystadenoma lymphomatosum and its 
histological variants are probably alwap benign. 
The results of surgical excision are excellent. 

A morphologically and clinically malignant tumor 
of the parotid gland consisting oi a combination oS 
glandular and lymphoid tissue is presented. Its 
histogenesis is discussed. 

A classification of adenolyrophomatous tumors of 
the parotid and submaxillary regions is suggested. 

Joiw F. DEtrii, M.D. 

Archer. W. H., and MortU, R. D.t A Survey of Oral 
Carcinoma at the Columbia-Presbyterlan 
Medical Center. Am. J. OrlMffnl., 1946, 

The authors review 303 histories of oral carcinoma 
collected during the past 35 ** Columbia-Pm- 

byterian Medical Center. The lesions occurred in 
the tongue, floor of the mouth, cheek, palate, sad • 
alveolar gingivae. Eighty-five per cent oecutreQ m 
males, and 78 per cent were found in pitwofs be- 
tween 45 and 74 years of age. Statistics ™ 
apparent predisposition in individuals of ex- 
traction and a lessened tendency in negroes. Thirty- 
two per cent of the lesions on the anterior tongue 
were associated with syphilis; 15.8 per cent were as- 
sociated with leucoplakia, xi of these patients abo 
having syphilis. Smoking was found to be negligible 
as an extrinsic predisposing factor. Fifty-sesenj^f 
cent of the patients gave no evidence of any of t •' 
possible contributing factors, such as kucoplasi . 
trauma, and irritation. A five year follow up 
possible in 133 cases. Surgical treatment was 
in 25, radiation therapy in tor, and a combinati 
the two. in 20. The five year sumval 
per cent and did not vary according to the wa 
of the primary lesion. Jonv R- Lisdsav, . 

PHARYNX 

Ilollender, A. R. : The KasophaiynJ-. A 

Autopsy Specimens. LarynfMopf, S 

The primary objective of this article is 
the pathological findings in 140 autopsy spec 
of the nasopharynx. . , , ,,, j;,. 

The anatomy, histology, autop- 

cussed, and the pathological findings m 
sie. Ere ubulEKd, Th.te were « ,j rf 

ary tuberculosis among the total number 
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these gave definite gross or microscopic evidence, or 
both, of tuberculosis of the nasopharynx. 

As far as lymphoid hyperplasia of the nasopharynx 
is concerned, this study revealed the frequent in- 
cidence of hyperplasia of the nasopharyngeal or of 
the tuWl tonsils, or both, in older persons, even in 
the sixth or seventh decades of life. 

While lo pharyngeal bursae were found among the 
140 specimens, histological examination of several 
specimens revealed the fact that the characteristic 
symptoms of pharyngeal bursitis may be simulated 
by an inflammatory or infectious process in the 
median recess. Jonv F. Deuir, M.D. 

Nelvert, H., Plrk, L. A., and Engelberg, R.t Late 
Secondary Tonsillar Hemorrhage; Studies of 
Ascorbic Acid. Arch. Otolar., Chic., 1046, 43: 
56S. 

Two comparable series of patients undergoing 
tonsillectomy were studied. The plasma levels of 
vitamin C of the control series were determined be- 
fore and after operation. The preoperative con- 
centration of ascorbic acid was subnormal in more 
than half of the patients and there was a decrease in 
the vitamin C content postoperatively in the ma- 
jority of those whose original values had been 
normal. Most of the hemorrhages occurred m the 
patients with vitamin C deficiency. The patients of 
the second series were saturated with ascorbic acid, 
and in these the incidence of hemorrhage was signi- 
ficantly reduced. 

The patients of both series received liberal 
amounts of acetylsalicylic acid. Since hypopro- 
thrombinemia caused by salicylate has been shown 
to be one of the most important etiologic factors of 
secondary tonsillar bleeding, the beneficial results 
observed with ascorbic acid were thought to be 
indicative of a protective effect exerted by this vita- 


min against drug-induced prothrombinopenia. Ex- 
periments carried out in this direction bore out this 
suspicion. Evidence is presented that vitamin C pre- 
ventssalicylate-inducedhypoprothrombinemia. This 
effect is believed to be due to the detoxifying action 
of ascorbic acid. 

In a subsequent report the results attending the 
combined administration of vitamins C and K will 
be presented. Jorn F. Delth, M.D. 


NECK 

Dargent, M., Gulnet, and Bonniot. R.: Benign 
Attacks of Goiter and a Severe, Heterogenous 
Type of Cancer. Clinical and Pathogenic Con- 
siderations (Poussees goitreuses Wnignes et cancer 
h6t£rog£ne grave. Reflexions cliniques et patho- 
g^niques). Presse mid., 1946, 54: 305. 

Brief case histories are given of patients in whom 
the development of a colloid and apparently involu- 
tionary type of goiter followed the development of a 
cancerous condition. In 1 patient the malignant 
growth proved to be an achromatic nevoid cancer, in 
another, an atypical epithelioma of the breast; in 
the third, a recurrent spjnocellular epithelioma fol- 
lowing a Wertheim operation, and in the fourth, an 
atypical epithelioma of the breast which flared up 
again locally after removal of the goiter. 

The author believes that this succession of cases 
with such an association of goiter and carcinoma is 
more than a coincidence and suspects the presence 
of cancerogcnic (endogenous or e.xogcnous) thyreo- 
tropic substances in these patients, which act as a 
chronic toxic stimulus on the thyroid gland. How- 
ever, by this supposition the author does not mean 
to attack the commonly held conviction that the 
thyroid gland exercises a restraining influence on 
cancer. John* W. BRES*>fAS', M.D. 



SURGERY OF THE NERVOUS SYSTEM 


BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 

Robertson, E. G-: A Method of Encephalography. 

Surgery, 1946, 19: 810. 

As any neurological surgeon realizes, encephalog- 
raphy by the usual lumbar puncture method may 
on occasion fail completely in its results, although 
there is no obstruction to the passage ol either ait or 
fluid in the posterior cranial fossa. According to 
Robertson, this disappointing outcome of a pro- 
cedure which may be fruitless and distressing to the 
patient may be obviated by definite positioning of 
the head during the procedure, so that with amounts 
as small as 25 c.c. of o-rygen the ventricles may be 
filled, or the subarachnoidal spaces and basilar 
cisterns well outlined in a selective manner. 

The author uses filtered oxygen and the two- 
needle method, and cautions that at alt times the gas 
must be introduced slowly. His patients are given 
omnopon, yi gr., and scopolamine hydrobromide, 
from 1/150 to 1^00 gt., if adults, and children 
receive either paraldehyde rectally ot ether inhala- 
tion. During the introduction of the gas the patient 
sits with the head positioned in front of the x*ray 
screen. Since the infected gas rises against gravity to 
seek the highest level in the fluid spaces about the 
upper spinal cord, the patient's neck should be fully 
flexed when the introduction of gas is begun, so that 
there may be maximum filling of the cistema magna 
and the subarachnoidal spaces dorsal to the cervical 
cord. Then, with gradual extension (dorsiflexion) of 
the neck, the gas will enter the fourth ventride and 
aqueduct when the angle of extension is from 90 to 
80 degrees. Serial films may then be taken as the 
further introduction of gas and further extension of 
the neck proceed slowly. According to the author, 
gas usually enters the lateral ventrides at about the 
stage of fio degrees of extension. The volume of gas 
in the ventricles increases progressively as the head is 
dorsiflexed, and is maximal when the head is erect. 
If, in the beginning, the patient’s neck is dorsiflexed, 
the gas rises anterior to the cervical spinal cord to 
enter the subarachnoidal spaces anterior to the me- 
dulla and to pass, at higher levels, into the basal 
cisterns. 

Detailed instruction is given for the exact positions 
according to the angles of flexion and extension of 
the neck for selective filling of the ventricular sys- 
tem, the various basilar systems, the cerebral sub- 
arachnoidal spaces, and the fluid filled spaces of the 
posterior fossa. Jonx Mastix, M.D. 

Robertson, R. C. L., and Peacher, W. G.; The Man- 
agement of Late Head Injuries. Ana. Sarg, 
1946, 124: 40 . 

report is made of the experiences with tantalum 
in the repair of 254 cranial defects. The great ma- 


jority of the patients were those with craniocerebral 
inj'uries, although a few had other cranial conditions 
requiring bone removal. 

A one stage, operative procedure is recommended, 
with fashioning of the tantalum plate at the oper- 
ating table. In traumatic cases, the dura has fre- 
quently been opened to remove cerebroduraJ or 
cortical scars, and, frequently, metallic foreign 
bodies. Tantalum foil has been used to cover the 
brain in cases in which the dura has been entered. 
It is believed that this may overcome further men- 
ingocerebral cicatrices. 

All of the patients were subjected to pneumoen- 
cephalography previous to the operative procedure, 
in order that the presence of ventricular shift, por- 
encephaly, internal hydrocephalus, and other con- 
ditions which would facilitate the operative proced- 
ure could be determined. 

The post-traumatic syndrome was not encoun- 
tered as frequently in the severe, penetrating gun- 
shot wounds as in the milder cases of concussion. 

Various medications were tried in the treatment 
of the post-traumatic symptoms of headache and 
ditxtness, but with very little improvement in the 
results. 

U was concluded that paeuraoencephalography of- 
fers very little relief from post-trauniatic_head pain. 
It had been advocated as a therapeutic measure 
previously. . 

It was concluded that there was no specific med- 
ical or surgical treatment for the numerous mani- 
festations of the post-traumatic syndrome. Intel 1- 
gent, judicious management, with reassurance, early 
ambulation, mild sedation as indicated, and an in- 
tensive reconditioning program have given more 
favorable results than any other methods employeu. 

Howard A. Baowx, M.D. 


Vernettl. L.; The Behavior of the Hematologiol 
Picture In Commotio Cerebri (Sul comporw- 
mento del quadro ematologico nelJa common 
cerebrate). Minerva mei.. Tor., t 9 t^i * '• 

Ten cases of commotio cerebri are reported. I" 
each case a blood study was made at the tj”’® , 
patient entered the hospital, and followed by 
sequent daily examinations. Only such cases * 
eluded in this report in which the clinical _ 

atology and subsequent course left no doub , 
the diagnosis of commotio cerebri, and , •_ 

possibilitLes as contusion or compression. •* . . 

stances the roentgenographic exatnmation evid 
nondepressed fractures of the vault or of t 
skull; in 3 there was a simple condition of 
cerebri, uncomplicated by cranial ^ 

maining patient was not examined jn- 

The initial blood examination, A^..ved a 

stance within 12 hours after the in 2 

variation of from 10.000 to 14.00® leuco yt . 
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cases the corresponding counts were 21,400 and 
2t,6oo, respectively. In the following days the white 
count varied from case to case. In some instances 
the count returned to normal within 3 daysj in others 
the count increased to attain its peak after 6 or 8 
(lays. In 2 instances death occurred after 36 and 12 
liour.s, respectively, and in these the count rose 
steadily up to the very end. A diminution in the 
number of eosinophils and a lymphopenia amount- 
ing to about a half of the usual count was constantly 
noted in these cases. In some cases a few immature 
elements of the myeloid series appeared. 

The author believes that there is a center some- 
where in the brain stem which is concerned in the 
regulation of the cytologic composition of the blood, 
particularly as regards the behavior of the white cell 
count; that this is the part of the brain concerned in 
commotio cerebri; and, therefore, that the behavior 
of the white cell count may be used in the prognosis 
in cases of uncomplicated commotio cerebri. 

John W. Brennan, M.D. 

Ingraham, F. D., and Scott, H. W., Jr.: Cranio- 
pharyngiomas in Children. J. l^edial., S. Louis, 
rg46, agrgs- 

This excellent article deals with the e.xperience of 
the authors with i6 children who were treated for 
craniopharyngioma at the Children’s Hospital and 
I’eter Bent Brigham Hospital in Boston during the 
period from 1932 to 1945. Thirteen per cent of the 
reported intracranial tumors in children are cranio- 
pnatyngiomas, and among the 2,000 verified mira- 
cranial tumors in the Cushing series, 4.6 per cent 
were such tumors. 

After a clear description of the embryology and 
histological types of these tumors, the authors dis- 
cuss the pathological physiology of craniopharyn- 
giomas according to the four main disturbances 
which they produce; visual changes, intracranial 
hypertension, hypophyseal disorders, and hypothal- 
amic dysfunction. They give 2 detailed case his- 
tories from their own files, and discuss the diagnosis 
of these tumors, a generally not too difficult process, 
which is based directly upon the physiological dis- 
turbances just mentioned. 

Since these tumors are benign in nature, theoret- 
ically, at least, it is altogether logical that they 
should be treated by surgical means, and the results 
of the authors as well as of others who have had ex- 
perience with a large series bear out this belief. Com- 
plications of surgery may arise from the leak of the 
highly irritating cyst fluid into the general ventric- 
ular system, and the persistent tendency toward 
arterial hypotension and collapse during and after 
surgery which must be combated with the proper 
administration of whole adrenal gland extracts. In 
those patients with long survival periods following 
the original surgical treatment but with recurrence, 
reoperation is the method of choice. When surgery 
has been tried but recurrence has been rapid, it may 
be safest and more effective to administer roentgen 
therapy to the tumor. John Martin, M.D. 


S49 

Lufc, R.: The Treatment of Cushing’s Syndrome, 
Acta med. scand., 1946, 124:227. 

It is the author’s opinion that the syndrome com- 
monly called Cushing’s syndrome is not due pri- 
marily to the more or less typical cytobgical changes 
in the pituitary gland, with occasional actual baso- 
phil adenoma formation, but rather that the disease 
is due to adrenocortical hypcrfunction. Before any 
treatment or surgical interference is instituted, it 
must be determined whether there is an adrenal 
tumor present, and this is done by determining the 
i7-kctosteroid values, which are found to be in- 
creased ip the presence of an adrenocortical tumor. 
Such tumors should be removed, and proper endo- 
crine replacement therapy should be instituted. 
When no adrenal tumor can be found, treatment 
may consist of extirpation of a pituitary adenoma, if 
this type of tumor can be discovered, or one of sev- 
eral other forms of treatment, such as irradiation of 
the pituitary gland, irradiation of both the pituitary 
and the adrenal glands, the administration of estro- 
genic substance, and. in the experience of certain 
authors, the injection of androgenic hormone. 

The author’s personal experience with this syn- 
drome consists of 7 cases, in 5 women and 2 men 
whom he treated mainly by short series of irradiation 
to the pituitary gland, repeated at 3 month intervals. 
He gives full ca^e histories, and his results certainly 
seem to l>c as successful as those reported by other 
authors with other forms of treatment or with the 
same general plan of treatment. He obtained no 
satisfactory results with the use of estrogenic sub- 
stance- He did not find that irradiation of the pitui- 
tary gland caused any noticeable ill effect on the 
normally functioning portion oi the gland. His opin- 
ion and results are not in keeping with the opinion of 
Thompson and Eisenhardt (1943), who stated that 
roentgen treatment has failed in the majority of 
cases. John Martin, M.D. 

Sclileringer, N. S., Alpers, B. J., and Weiss, B. P.; 
Suprasellar Meningiomas Associated with Sco- 
tomatous Field Defects. Arch. Ophlh., Chic., 
1946, 35- 624- 

Four cases of suprasellar meningioma are reported 
with particular reference to the eye findings and 
visual field changes. Emphasis is laid upon the oc- 
currence of such visual loss with scotomas in the 
visual fields, associated with more or less severe 
headaches. The rapidity of onset of these symptoms 
may simulate, in the early stages, the clinical picture 
of retrobulbar neuritis and present some confusion 
in the diagnosis. 

Completely uniform alterations in the visual fields 
do not occur as the result of suprasellar lesions. The 
early scotomatous field defects were demonstrated 
in the authors’ 4 patients with suprasellar menin- 
giomas. Scotomatous field defects serve as a due to 
the existence of prcchiasmal or chiasmal lesions, by 
combining with a peripheral encroachment on the 
visual field at some point so as to produce an expand- 
ing sector defect. 
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In the prechiasmal syndrome associated with 
suprasellar meningioma, the outstanding symptom 
was impairment of vision, rapidly progressive and 
affecting the 2 eyes successively rather than simul- 
taneously, with slight pallor of the discs in the early 
stage, followed by subsequent optic atrophy. This 
clinical picture coupled with scotomatous changes 
(particularly expanding scotomatous defects) points 
toward a suprachiasmal lesion. The early recog- 
nition of this syndrome, particularly with reference 
to the meningiomas, is of importance In view of the 
relatively benign character of the tumor encountered. 

IIowARo A. Brown, M.D. 

SPINAt CORD AND ITS COVERINGS 

Frugoni, P., and PozzK A.; Vertebral Echinococ- 
cosis (Echinococcosi vertebrale). Ft^idinko, sn. 
Mr., 1946, 53; 1. 

The more significant of the 2 cases here reported 
was that of a 44 year old married woman who had 
been bedridden for 6 months when 16 years of age 
because of pains in the lumbar region. When 38 
years old a thoracentesis was done, and later a thora- 
cotomy, for echinococcosis of the upper lobe of the 
right lung. Three years later a spastic paraplegia 
occurred rather suddenly, which soon became flaccid 
in type. The laboratory disclosed an evident dU- 
association between the albumin (2.20%) and the 
cell count (0.1%) of the spinal fluid; lipiodol in- 
jection revealed a spinal block with the lower level 
at the seventh dorsal vertebra and the x-rays por- 
trayed some rather indefinite areas of rarefaction in 
the body of the fifth dorsal vertebra. 

During the laminectomy the laminae of the sixth 
and seventh dorsal vertebrae seemed more porous 
than normal. The completed laminectomy (D5 to 
D8) uncovered a huge cystic formation completely 
enclosing the dural sac and cross partitioned by 
fibrous matter into three subdivisions. These sub- 
divisions contained a small amount of colorless fluid 
and about 70 tiny various sized cysts filled also with 
colorless fluid. The sac also contained some gelatin- 
ous material (probably deteriorated cyst walk) but 
no trace of chitinous material. The compressed cord 
was pushed anteriorly and to the left. The main sac 
was in communication, through the two foramina be- 
tween the sixth and seventh and the so'cnth and 
eighth dorsal vertebrae, with what appeared to be an 
extension of the process into the right paravertebral 
region at this level. 

Without opening of the dura, as much as possible 
of the sac and cysts were removed and that part of 
the sac which was adherent to the dura was formol- 
ized. The condition of the patient seemed to forbid 
following the extensions out through the interver- 
tebral foramina into the chest region. At autopsy, 
about zyi months later, the compressed condition ol 
the cord had not changed. 

In seeking an explanation for the odd findings in 
this case, the authors subscribe to the teachings of 
Crisel and Deve, whose views were expounded in the 


Rnue de Chirurt,ie (1929, 67: 464). They belie\e 
that in this case the primitive lesion developed in 
the body of the vertebra— as suggested by the roent- 
gent^ram of the fifth dorsal vertebral body-in the 
form of a multilocular invasive microcystic lesion 
which penetrated into the spinal canal through an 
aperture or apertures so insignificant as to escape de- 
tection. The resultant sac in the spinal canal, which 
was under pressure and enclosed in a firm osseous 
cavity, then sought a safety valve by boring out 
through the intervertebral foramina into the para- 
vertebral region of the chest. 

The authors emphasize the presence or absence of 
chitinous material in the intraspinous sac. In the 
latter contingency, occurring in the multilocular 
form with lack of a mother cyst, the laminectomy 
should be as extensive as possible and the patholog- 
ical process widely removed. It is thought that in 
the prcsetxce of a paravertebral hydatid involve- 
ment, whether subpleural or retroperitoneal, or medi- 
astinal or involving the paravertebral muscles back 
of the spinal column, the physician should always 
consider that this process might be secondary to a 
primitive echinococcal invasion of the vertebra and 
act ac<x>r(Hngly. 

The authors report a second case of intTarachwiai 
echinococcosis without x-rav or other evidence of in- 
volvement of the bones of the spinal columa and 
without cxtrarachidial extension, but with a history 
of a retroperitoneal echinococcus cyst, which was 
removed surgically. Three years later, symptoms 
of paraplegia appeared and progressed rapidly. At 
laminectomy an intrarachidial cyst was uncovertdj 
it extended from the twelfth dorsal to the second 
lumbar spinal segments and communicated with the 
interior of the dural sac extrinsieally, sitting astride, 
so to speak, the spinal cord itself. 

This sac, filled especially in its intradural extension 
with daughter cysts and mildly suppurating, was 
removed as widely as possible. Following the 
tion the patient regained his ability to walk and his 
condition improved generally, but he died ^ 
year later. Joim W. Brennan, M.D. 


Silverman, S.: Vascular Tumors of the Spinal 
Cord Associated with Skin Hemangioma*- 
J.Suri, 1946, 33: J®?- 

Although Sturge-Weber’s disease has become 
rather well known, an analogous combination ol va 
cular tumors of the spinal cord with corresponding 

segraentalskinncvihasbeenlesscommonlyobsen . 

At the Midland Nerve Hospital m BirmmgW'"' 
England, a case of this nature was studied an v 
lied. The patient was a 47 year old female wUh an 
extensive congenital nevus involving the le 
from the fifth cervical to the tenth thoracic derma- 
tome. Eleven months before hospitalization, . , 
iag a fall and laceration of the buttocks, the P , , 
had developed a sudden paraparesis "’‘‘a ‘ 

inite sensory level in the thoracic re 

cerbations occurred on 2 occasions and tinai y 
suited in a paraplegia wdth a definite senso y 
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FoUowiog a Upiodal myelogram a laminectomy was 
performed which revealed a mass of tangled blood 
vessels in the epidural space. After an uneventful 
convalescence deep roentgen therapy was given with 
improvement in the clinical picture. 

Wyburn-Mason believed that there was no direct 
affective relationship between the two sites, but their 
coexistence was due to a developmental disorder of 
the whole neuromyodermatome. Usually they are in 
comparable segments of the spinal cord and integu- 
ment. Oftentimes the spinal cord involvement is 
not recognized until hemorrhage occurs or the tumors 
increase in size. This frequently takes place in apo- 
plectiform stages. The present case and those in the 
literature are of a simple hemangiomatous nature 
rather than hemoblastomatous. 

Jack I. Wooip, M.D. 

Lindsay, J. S. D., and Falconer, M. A.: Painful 
Phantom Limb Treated by High Cervical 
Chordotomy. Bril. J. Surg., 1946, 35; 30t. 

Pain occurring in association with phantom 
limbs has long been a difficult medical problem. 
However, in the past decade it has become well 
recognized that more than one factor or type of pain 
may be present. The psychological factors frequent- 
ly present are not discussed in this article. 

The authors believe that there are two main types 
0! organic pain, the most common type being due to 
irritation of the peripheral nerve endings. This may 
involve either the peripheral sensory nerve fibrils or 
sympathetic nerve fibrils involved in or about the 
cicatricial formation. In the former, local resection 
or nerve block will relieve the pain, while in the latter 
a sympathetic block or sympathectomy will relieve 
the pain. When neither type of block will relieve the 
pain, it is thought that the pain impulses arise in the 
dorsal horn cells of the spinal cord, and hence section 
of the spinothalamic pathway or ablation of the 
cortical sensory area will alleviate the pain. Chor- 
dotomy should be preferable to cortical ablation 
since it removes only the pain and docs not interfere 
with cortical sensory perception, and therefore it per- 
mits the use of the stump for prosthetic devices. 

Sectioning of the pain pathways to the lower ex- 
tremity is easily performed by a high thoracic 
anterolateral chordotomy. However, in the past it 
has been difficult to perform a similar section for 
pain in the upper extremity. The authors incorrectly 
state that mesencephalic tractotomy (Walker) and 
medullary tractotomy (Schwartz and O'Leary) have 
failed to produce a sufficiently high level of analgesia. 
This is derived from their first report, for later pu^ 
lications have shown that high levels of analgesia 
have been obtained. In a discussion of Walker’s 
paper {Arch. Near Psychiat., 1942) both Grant and 
Peel give some of their results with a high cervic^ 
chordotomy at Cj. Although a satisfactorily high 
level of analgesia was obtained in some cases, the re- 
sults were not uniformly good in larger serms. 
Anterolateral chordotomy in the high cervical region 
midway between the nerve roots of Ci and Cj was 



Fig- I. Diagrammatic cross section of cervical cord to 
show extent of chordotomy. 


performed by the authors on 2 patients. Both pa- 
tients had been studied preliminarily by paraver- 
tebral and local nerve blocks without relief of pain. 
Complete relief of the pain was obtained without 
affecting the awareness of the phantom limb. 

A note of caution is suggested in the report of the 
second case in which an ipsilateral hemiplegia was 
noted immediately after the sectioning. Fortu- 
nately, this cleared up in about an hour; however, the 
possibility of more permanent damage must be 
recognized. 

The accompanying diagram shows the probable ex- 
tent of the chordotomy. I. Woots, IS.D. 

PERIPHERAL NERVES 

Bonola, A.: Brachial Plexus Paralj'sls from Gun- 
shot Wounds (Le paralisi del plesso brachiale per 
feritc d’arma da fuoco). Chir. org. motim., 1943, 
29: ti. 

Twenty-five cases of brachial plexus injury from 
wounding by firearms came under observation at the 
Rizzoli Orthopedic Institute in Bologna. Of these, 
15 underwent exploratory operation. Seven of the 
operative cases are reported in detail, and diagrams, 
sketches, and actual photographs of the conditions 
encountered are given in the original article. 

The incision used in every case was the one which 
was developed at this institute. It starts well up on 
the neck, extends vertically along the outer border 
of the sternocleidomastoid muscle, crosses the clav- 
icle, and passes down toward the axilla along the 
deltoid-pectoral sulcus. To this incision may or 
may not be added a transverse incision along the 
upper border of the clavicle. The clavicle was usual- 
ly cut through toward its outer end and retracted in 
both directions with the aid of a sand bag under the 
scapu^. Any injury to the blood vessels, of course, 
was given first attention (aneurysm, arteriovenous 
aneurysm) and then an attempt was made to assess 
and repair any injury of the nerves and trunks of the 
plexus itself. In some instances the nerves were not 
completely separated, but were compressed by tb 
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conditions by a picthysmograph, is greatly influ- 
enced by emotional stimuli, drafts, and pain media- 
ted through the peripheral sympathetic nerves. The 
reflex effects of heat and cold are ineffective in an 
extremity which has been subjected to a sympathec- 
tomy. After a sympathectomy an arteriosclerotic 
limb maintains a circulation comparable to that 
which could be obtained only in a warm, semitropical 
climate, the benefits of which are well known in the 
treatment of peripheral arteriosclerosis. 

Another factor is the high vasomotor tonus in the 
lower extremity of man which helps to maintain the 
normal blood pressure. This tonus is least in a hor- 
izontal position, greater in a sitting position, and 
greatest in the erect posture. How such a postural 
vasoconstriction affects a diseased vascular bed is 
obvious. This factor is eliminated by sympathec- 
tomy so that the vasomotor tonus Is not any higher 
when the patient is erect than when he is horizontal. 
Theiapculically this is analogous to rest in bed. Al- 
though intrinsic muscle tone is regained after a 
period, it has been shown previously that the veno- 
capillary stretch produced by intermittent venous 
hyperemia is far more effective in the syinpathecto- 
mized limb than in the limb with an intact sympa- 
thetic supply. 

The striking relief of pain which is obtained in 
limbs following procaine block and sympathectomy, 


whether due to thromboangiitis, arteriosclerosis, or 
embolic occlusion, is not completely understood. An 
ingenious theory postulated by Doupe states that 
cross stimulation occurs between efferent sympathet- 
ic nerves and the demyelinized, poorly insulated 
sensory axons which results In pain or even efferent 
vasodilatation. Another cause is suggested by the 
reflex vasoconstriction which occurs after pain. This 
operates in the case of ischemic neuritis, thrombosed 
arterial segments, or periarterial and lymphangitic 
inflammatory reactions, and is abolished by sympa- 
thectomy. 

The effects of lumbar sympathectomy on the lon- 
er extremity are tabulated: 

I. The limb warms faster and cools more slowlyon 
direct exposure, and reflex effects of heat and cold 
are ineffective. 

a. The high vasoconstrictor tonus in the sitting 
and standing position is abolished. 

3. Vascular exercises such as intermittent venous 
h3T)eremia are more effective. 

4. Cross stimulation between the sympathetic and 
demyelinated sensory fibers is prevented. 

The excellent results in this small series are stated 
to be“<iue to the release of normal vasomotor tonus, 
which in turn insures an even blood flow uninflu- 
enced by anything but the metabolic need of the 
tissues.’^ C. Frederick Kiitm, JI.D. 
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CHEST WALL AND BREAST 

Ganen, II. S. D.: Demodex FolUculorum in the 
Human Nipple. Lancet, Lend'., 19461 2:44. 

Ten of 13 cases observed by the author showed the 
presence of a parasite corresponding in size and 
structural details to the Demodex folliculorum. The 
parasite may be found lying in the sebaceous mate- 
rial in the mouths of the sebaceous glands, with the 
head directed toward the living cells of the glands. 
In many cases, it is also found lying deep in the 
gland among the living cells with its head close to or 
almost touching the basement membrane of the 
gland. In this situation it may cause some reaction 
in the tissues surrounding the gland. Round cell in- 
filtration of these tissues is common. 

The significance of the prevalence of the parasite 
in the sebaceous glands of the nipple in this scries 
cannot be assessed without further investigation 
over wider areas. It is not suggested that the pres- 
ence of the parasite in the sebaceous glands of the 
nipple is of real importance in the pathogenesis of 
carcinomatous changes in the epithelium of the 
nipple as in Paget’s disease. Its relevance as a factor 
in the incidence of sore nipples has been suggested. 

liMlL C. Robitshek, M.D. 

TRACHEA. LUNGS, AND PLEURA 

Langer,L.,and Salvcstrlni, K.: Surgical Treatment 
of Bronchiectasis (Tratamiento qulrurgico de las 
bronquiectasias). Rev. mid. Chile, 1946, 74: 3*8. 

This article constitutes a rather complete presen- 
tation of the problem of bronchiectasis, including the 
prognosis of the disease without surgical treatment, 
the clinical picture, the method of diagnosis, relative 
distribution of the involvement, and surgical treat- 
ment. 

The preoperativc preparation, stressing drainage 
through the bronchus arid antibiotic therapy, was 
described. The details of the operative procedure 
are given at some length, and the postoperative care 
is also presented in detail. 

A series of 104 patients were operated upon during 
the last 2 years, undergoing a total of no resections 
without mortality. These patients were seen on the 
service of Overholt in Boston, Massachusetts. 

HmAai T. Langston, M.D. 

Dickson, J. A., Clagett, O. T., and McDonald, J. R.; 
Cystic Disease of the Lungs and Its Relation- 
ship to Bronchiectatic Cavities. /. T horac. Surg., 
^946, 15; 196. 

Twenty-two surgically treated patients with 
cystic disease of the lungs were selected for study. 
In 12 cases the cysts were developmental or con- 
genital, in 6 cases they were acquired (including 
“cystic” bronchiectasis), and in 4 cases they were 


indeterminate. Most of the cysts had a bronchial 
communication. All but 3 cysts were infected. In 
no <ase was there any evidence that bronchogenic 
carcinoma had its origin within the wall of one of 
these benign cysts. 

Hemoptysis was present in 16 of the 22 cases. In 
cases of cystic disease of the lungs a diagnosis of 
pulmonary tuberculosis is often made. An accurate 
diagnosis of cystic disease of the lungs is largely de- 
pendent on adequate roentgenographic examination 
of the thorax. It is believed that bronchoscopy is of 
definite value, especially for the patient who is to be 
treated surgically, to rule out any possibility of other 
bronchial lesions. Occasionally, an accurate diagno- 
sis can be arrived at only by exploratory thora- 
cotomy. In the differential diagnosis, consideration 
must be given to almost all intrathoracic neoplasms, 
pulmonary abscesses, localized empyemas, tuber- 
culous cavities, hydatid cysts, and diaphragmatic 
hernias. 

The ideal treatment for cystic disease of the lungs 
is complete operative removal of the cystic portion of 
the lung with conservation of as much normal func- 
tioning lung as possible. Local excision is only oc- 
casionally feasible, as in a case in which the cyst may 
be attached by a narrow pedicle or loosely attached 
to the parenchyma of the lung. Drainage of the 
cyst and other supplementary operations, such as 
collapse procedures, usually are not satisfactory. 
Age appears to be no contraindication to surgical 
treatment. 

HEART AND PERICARDIUM 

Poppe, J. K., and De Oliveira, H. R.: The Treatment 
of Syphilitic Aneurysms by Cellophane Wrap- 
ping. J. Tkoroe. Surg., 1946, 15: 186. 

The surgical treatment of aneurysms is still an 
open field despite the various methods mentioned in 
the medical literature, and even despite the modern 
surgical techniques available at the present time. 
According to Pearse, the surgical attempt at pro- 
ducing progressive obliteration of the lumen of the 
great vessels appeared in the nineteenth century. 

A number of methods and devices have been ad- 
vocated for the production of occlusion of large blood 
vessels, with unsatisfactory results in many in- 
stances. In addition to the ineffectual results and 
fatal complications accompanying the use of many 
of these methods, almost all of them, with one or two 
exceptions, are too traumatic for application to a 
dilated, thin-walled syphilitic aneurysm which is 
about to rupture spontaneously. 

Pearse, in 1940, showed that the chronic pro- 
gressive irritation, fibrosis, and foreign body reaction 
caused by the insertion of ordinary 300 P.T. cello- 
phane in close proximity to the vessel, provide a 
method of thickening the wall and occluding the 
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lumen of a blood vessel without the objections men- 
tioned. 

The first recognition of the irritaling properties of 
cellophane resulted from the studies of Rage, ivbo 
wrapped the kidneys of dogs in cellophane in 1939 
to produce hypertension. A marked tissue reaction 
was said to have occurred within 3 to 5 days follow- 
ing the application of the cellophane. Wthin a 
weeks a dense fibroblastic and collagenous deposit 
developed over the surface of the kidney and formed 
a constricting bull of from 3 to s millimeters in 
thickness. This hull continued to thicken for an un- 
determined period of time despite the disappearance 
of the cellophane. 

In direct contradistinction to the work of Page, 
Pcarse, and Harrison and associates, are the results of 
another group who considered cellophane as a ph>'S- 
iologically inert substance suitable for application 
and insertion into areas of the body in which a for- 
eign body reaction and adhesions would be very un- 
desirable. Donati was the first to demonstrate this 
inert property of cellophane, in 1946. 

Later, McKeever used cellophane in the treatment 
of arthritis. He used type 300 P U T. and con- 
cluded, as did Donati, that no reaction is caused by 
cellophane for at least two months after operation. 

These various physiological reactions of cellophane 
eihibitcd diametrically opposite properties. On one 
hand, cellophane represented an Inert substance 
which produced practially no foreign body reaction 
when left in the tissue, and, on the other hand, in- 
duced a violent fibrous tissue reaction resulting in 
fibrosis and contraction. This led to the conclusion 
that dji7eren( varieties of cellophane produced en- 
tirely different physiological reactions, depending 
upon the chemical structure of the material. Be- 
fore any satisfactory clinical application could be 
made of the properties of cellophane to produce a 
constrictive fibrosis, a distinction was needed be- 
tween the physiologically inactive and reactive types 
of cellophane. For that reason, a scries of animal 
experiments was conducted on dogs, in which five 
different basic types of cellophane were used. A 
very marked fihrfus t'issns rearfiem svrrowSins fhe 
section of the aorta in close proximity to the poly- 
thene variety of cellophane was noted in both ani- 
mals in which it was used. The reaction was still 
acute as indicated by the cellular proliferation in the 
first animal in which the tissue was examined a weeks 
postoperatively. A very dense fibrous proliferation 
was present in the tissue surrounding the section of 
aorta coveted with the polythene variety of cello- 
phane in another animal sacrificed months post- 
opetattvely. In this case, not only had the wall of 
the aorta increased to six times its normal thickness, 
but the lumen of the vessel had been reduced to 
about one-third of its normal diameter. 

A report of the successful clinical application of 
the polythene variety of cellophane to a fusiform 
aneurysm of the thoracic aorta is described in detail. 
The most satisfactory way to avoid the contact of 
the surrounding structures with this extremely re- 


active polythene film seems to be to cover it with » 
layer of less reactive polythene, such as 300 P.Ut 
300 P.T. 62, or one of the moisture-resistaotvi^ 
ricties. Further animal c-tperiments are being arried 
out at the present time on refinements in technioue 
this representing a preliminary report. ^ ’ 

_ Polythene film was also used recently for the liga- 
tion of a recanulatcd ductus arteriosus in a 14-ytar. 
old colored girl with subacute bacterial endocarditis 
in whom the patent ductus had been ligated 4 yean 
previously with cotton umbilical tape. A certain 
amount of caution is necessary, however, to keep the 
cellophane away from the recurrent laryngeal netse, 
The use of polythene cellophane seems to oiler a 
successful method of gradual fibrosis and obliteration 
of aneurysms and large vessels. Experimental 
studies reported here have shown that in order to 
obtain the desired result, it is necessary to use a par- 
ticular type of cellophane, since some varieties pro- 
duce no fibrosis. Polythene cellophane has been 
found useful not only in the treatment of aortic an- 
eurysms, but also in the obliteration of a patent 
ductus arteriosus. Jom? £. Kiauvraics, M.D. 


ESOPHAGUS AND MEDIASTINUM 


Resano, J. H.: Actldtlcs of the Department of 
Esophageal Diseases for the Year I9fS (Actiii- 
dades del departamento de esdfago durante el aAo 
1945). Prenta mid. orftnt., 194^,33: 


In the Argentine Republic an estimated 1,000 per- 
sons die annually from carcinoma of the esophagus. 
A special service for the management of esophageal 
lesions has been in function since the end of 1939. 
Five hundred and nineteen patients have been seen 
in this period: they presented cancer as ihepredom- 
inanl lesion, followed by megaesophagus in the pro- 
portion of 10 or 15 cases to i. During i94S» ** “ses 
with symptoms of esophageal disease were seen in 
which no lesion was readily demonstrable. 

The total number of cases of csophageal discase 
seen in 1945 was 159. Of these, in were carcinomas, 
and the 21 cases already referred to were as follo\s-s-. 
7— ^—strictures due to caustics, 3 
—diverticula, 2— cardiospasm, 2— simple esophage- 
al spasm, 2— foreign body, J— post 'typboidales^ha- 
gotracheal fistula, i— congenital stricture, i—djs- 
pbagia due to situs inversus, and 1— paralytic dj-s- 
phagia. . . , 

The relative distribution of carcinomas in the 
esophagus showed 19 to be in the upper third, 30 in 
the middle third, and 56 in the lower third. One 
case involved the entire organ. 

The management of these m cases may be sum- 
maciacd as follows: s had not been operated on at 
the time of the report; 33 "w considered inoperable 
principally because of great debility, advanced ag 
(70 j'ears is considered an average upper limit), or 
uncontrollable associated diseases; ii 
fused operation; 30 were submitted ® ^ 

operations; 32 underwent radical 
derwent a Torek procedure, with 11 death , 



bURGKKY OF THE THORAX 


557 


underwent resection with an intra-aortic esophago- 
gastric anastomosis (6 deaths); and 2 underwent 
resection with supra-aortic esophagogastric anasto- 
mosis (2 deaths). 

Resection with anastomosis is the constant aim, 
but is not alwap possible. A case of low esophap- 
gastric lesion is reported in which the extensive 
neoplasm required a total gastric resection. The 
performance of an esophagojejunostomy was preven- 
ted by an unusually short mesentery so that a cervical 
esophageal stoma was made after complete extirpa- 
tion of the thoracic esophagus, Feeding is maintained 
by jejunostomy. Hirait T. Langstoh, M.D. 

Resano, J. 11 . Notes on the Diagnosis and Treat- 
ment of Carcinoma of the Esophagus (Comcn- 
tarios sobre diagn6stico y terap6utica del carcinoma 
del es6fago). Frensa mid. argent., 1946, 33: 912. 

Despite the usual concept that tumors occurring in 
narrow portions of the digestive tract are diagnosa- 
ble while still of small size, carcinoma of the esophagus 
comes to diagnosis relatively late. This is explained 
in the author’s experience by: 

1. The natural latent period of any disease. He 
estimates the length of life after the development of 
the neoplasm as of 2 years, for the maximum. 

2. Delay on the part of the patient in seeking 
competent medical advice. Since the symptoms may 
be variable from day to day, he continues to hope 
that they will disappear. 

3. Delay on the part of the physician in recogniz- 
ing the true nature of the process while striving for 
relief with various antispasmodics. 

In the author’s experience some 20 per cent of the 
patients have received antUuetic therapy when first 
seen, notwithstanding the rarity of esophageal syphi- 
litic involvement (not i instance in 6,000 autopsies). 
One case of esophageal syphilis is briefly presented; 
this occurred in the author’s series of more than 450 
cases of esophageal disease. The stenotic areas were 
multiple. 

Further causes for delay in treatment arise from 
confusion produced by the good general condition of 
the patient early in his symptomatic course, and the 
poor quality, or the improper interpretation, of the 
x-ray studies. Several case reports are quoted and 
illustrated. The accuracy of the x-ray diagnosis is 
attested by the statement that on the service of 
Finochietto, only 2 cases of carcinoma of the esopha- 
gus in a series of 350 gave normal x-ray findings. 

The author calls attention to a statement attribu- 
ted to Seiffert (reference omitted), in which he claims 
to have seen 2 cases of spontaneous cure of esopha- 
geal carcinoma. The author cites i personal observa- 
tion in which esophagoscopic and x-ray examination 
revealed marked regression. This patient, however, 
died at the end of 16 months of an aortic perforation 
by the carcinoma. 

The treatment is discussed at some length and il- 
lustrated. Roentgen therapy is not considered cura- 
tive. Esophageal resection, with esophagogastric 
anastomosis, when possible, is practiced, a cervical 


esophageal stoma being produced only when neces- 
sary. Eighteen successful results have been obtained: 
3 with the Torek procedure, 11 with esophagogas- 
tric anastomosis below the aortic arch, and 4 with 
anastomosis above the arch. Two of the 3 patients 
who underwent the Torek procedures died at 7 and 
8 months, respectively, of metastases. Five of the 
patients subjected to infra-aortic esophagogastros- 
tomy died in from 4 to 18 months. All of the patients 
in whom supra-aortic anastomoses were effected have 
survived. The longest survival period of any patient 
is 26 months, Hiram T. Langston, Jf.D. 

Castoldi, P. : Malignant Granuloma of the Medias- 
tinum of a Neoplastic Developmental Form 
with Infiltration of the Pulmonary Parenchy- 
ma (Granuloma maligno mediastinico a sviluppo 
neoplastlforme con infiltrazione del parenemma 
polmonare). Tumori, Milano, 1942, 28: 358. 

A 16 year old girl succumbed to a huge tumor in 
the left side of the chest. At autopsy, 24 hours later, 
the mass, which was of the size of an adult head, was 
removed en bloc, together with the mediastinum and 
left lung. On histological examination the tumor 
proved to be typical of granuloma malignum. Hbxv- 
cver, the most interesting finding was that of the 
left lung. This organ was collapsed, had spread over 
the upper, posterior surface of the granulomatous 
mass, and had apparently grown to it in one area. 

Histological sections of the lung tissue in this area 
revealed, in places where the process seemed most 
recent, that the pulmonary alveoli were plugged 
with cellular elements of a marked polymorphism, in 
which many of the cells bore a marked resemblance 
to the Sternberg cells of granuloma malignum. The 
author characterized the whole process as one of de- 
squamative pulmonitis. This process differed, how- 
ever, from the ordinary desquamative alveolitis by 
the cellular polymorphism. In some of the alveoli a 
fine fibrillar rete was present. The alveolar septa 
W'ere still present and evidenced a hyperplasia and 
intra-alveolar desquamation of the reticular cells. 

There was no sign of a fibrinoleucocytic (exuda- 
tive-inflammatory) reaction in the sense of Deak, and 
the author interpreted the condition as a true lyra- 
phogranuloraatous pulmonitis as described by Brait- 
enberg. John W. Brennan, M.D. 

MISCELLANEOUS 

Drock, R. C.; A Musculoplastlc Incision for Poste- 
rior Thoracoplasty. J. Thorac.Surg., 1946, 15; 182. 

The usual incision for posterior paravertebral 
thoracoplasty is carried straight down through the 
skin and underlying muscles to the ribs, to make a 
J-shaped flap which is reflected forward. This method 
of making the incision has many disadvantages. 

For the past year the author has been using a sim- 
ple musculoplastic modification of this incision which 
seems to avoid most of its disadvantages. It is a 
simple and logical step and has proved very satis- 
factory’ in practice. 
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The usual J-shaped incision is made down to, but 
not through, the muscles of the back. The medial 
flap is now undercut as far as the midline for the 
whole length of the vertical limb; the undercutting 
is continued into the first 3 or 4 inches of that part 
of the incision which curves forward, typically to 
just beyond the anterior border of the trapezius 
muscle. This undercutting is carried downward and 
medially for some a inches to expose the lowest part 
of the trapezius to within 2 inches of its lowest 
origin, where it is little more than inches w’ide. 
The most anterior part of the incision need not be 
undercut, but its lower edge should be retracted be- 
fore the latissimus dorsi is divided. The Incision in 
the latissimus dorsi is carried back to the lowest ex- 
posed portion of the trapezius, and this muscle is 
then cut through transversely to the midline. A 
finger is next inserted beneath the trapezius imme- 
diately next to the origin from the spinous processes, 
care being taken to separate the muscle from the 
aponeurosis covering the erector spinae mass, to 
which it may be moderately adherent. With scissors 
or a knife, the trapezius is cut as near as possible to 
the spinous processes and the interspinous ligaments. 
With the finger separating the muscle in front of it, 
the division is carried right up to the top of the 
wound, The rhomboid muscles are, of course, raised 
with the trapezius when they are reached, the serra- 
tus posterior superior may also be included, or left 
on the ribs, if desired. As the aponeurosis is being 
cut, a little care will enable one to see and secure the 
medial divisions of the posterior branches of the 
intercostal vessels to further minimize the blood loss. 
The whole muscle flap is now displaced forward in 
the usual way. As it is raised, the lateral division 
of the posterior branches of the intercostal vessels 


is displayed and the muscles can be secured and 
divide without blood loss. If the serratus postero- 
superior muscle has been lifted with the flap, it an 
now be separated from its insertion into the ribs. At 
the end of the operation the reflected muscle layer 
is sewed back to its original attachment to the 
spinous process and the supraspinous and inter- 
spinous ligaments. 

At the second stage the maneuver is repeated; the 
separation is made with ease and there is very little 
“gumming” together of the layers as is seen when 
the muscles have been cut through. The aponeurosis 
can be cut from the miditne as easily as at the first 
stage and can be resutured into position just as 
easily and securely. The separation of the muscle 
flap is almost entirely bloodless at the second stage. 

The advantages claimed for this musculoplastic 
incision arc as follows: 

1. A long, unsurgical division of muscle tissue is 
avoided, ss'ith consequent diminution of the blood 
loss, interruption of the nerve supply, and subse- 
quent impairment of the function from atrophy and 
fibrosis. 

2. The posterior scapular artery is completely 
out of danger when the highest part of the incision is 
made. 

3. The exposure is definitely improved, the access 
to the posterior ends of the ribs is simplified, and it 
is not necessary to cany the incision quite so high 
as when the muscles are cut through and not reflected. 

4. The two suture lines are not superimposed, and 
if the skin sutures should give way, the extrafascial 
space is protected by the muscle layer. 

5. There is virtually no bleeding from the muscle 
layer at the second stage. 

JouM E. KiaxPATRiCX, M.D. 
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ABDOMINAL WALL AND PERITONEUM 

Salsano, D. : Fibroma of the Left Rectus Abdominis 
Muscle in the Male (Fibroma del muscolo retto 
addominale di sinistra in uomo). Ann. itat. ckir., 
I943» 2a: S72. 

The primitive fibroma of the abdominal wall, 
especially in the male, is extremely tare. Indeed 
some authors deny its entity and attribute tumors 
described as such in males to the fibromatous prod- 
ucts of chronic inflammations or to the reparative 
processes following rupture of a muscle. The 
author reports a case of tumor situated in the left 
upper abdominal wall in which there could be no 
doubt, either from the clinical history or from the 
histological findings, of its being a fibroma. 

The robust soldier whose case is reported had 
accidentally noted a small tumefaction of the left 
superior quadrant of the abdominal wall about a 
month previously. At operation a walnut sized mass 
was cxp<«ed under the anterior sheath of the left 
abdominis rectus muscle about a finger-breadths 
from the midline and the same distance above the 
level of the umbilicus. The growth was situated at 
the level of one of the tendinous inscriptions of the 
abdominis rectus but had developed within the en- 
tire thickness of the muscle and showed no evidence 
of capsule formation. 

The new growth was excised, the incisions reaching 
well into the healthy muscle, and the histological ex- 
amination reported the findings of a simple fibroma. 
There was an intermixture of some striped muscle 
fibers showing the simple degenerative picture of 
pressure from the surrounding fibrous tissues. At 
the edge of the tumor mass its fibers seemed to be 
continuous with the fibers of the intermuscular con- 
nective tissues. 

Seven months later the patient was perfectly well 
and there was no evidence of local recurrence or of 
metastasis. John W. Brennan, M.D. 

GASTROINTESTINAL TRACT 

Duran-Jotda, F, : A Mlcrolnclneratlon Study of the 
Flat Epithelial Layer Covering the Alimentary 
Tract. Brit. J. Snrg., 1946, 33 • 346. 

The author has demonstrated, by using the micro- 
incineration technique, the organic nature of the flat 
epithelial layer, previously described by him, which 
covers the gastric and intestinal mucosae and the 
gall bladder mucosa. 

The gastric and intestinal mucosae are covered by 
a layer of flat epithelial cells which contains a 
able number of diapedesic cells and a network of 
capillaries. Between the layer and the pits of the 
glands there is a kind of albuminous fluid which in 
some stomachs becomes clotted and produces a cas 
of the whole elements contained in the flat epilhdiai 


layer. This layer is very friable, especially because 
it is bathed in the juices contained in the gastric and 
intestinal mucosae. The link between the layer and 
these mucous membranes is very fragile, and it was 
for this reason that the author was compelled to de- 
velop a new method of fixation to study the layer. 
This method will be referred to herein as formalin 
vapor fixation, and was carried out by submitting 
the tissues to formalin vapor in a closed atmosphere, 
at room temperature, for 2 or 3 days. 

As a consequence of uncertain methods of staining 
both the cytoplasmatic cellular mucus and the sup- 
posed mucus covering the mucous membrane, the 
author decided to resort to a more drastic method 
of investigation. After a careful consideration of the 
problem he concluded that the most satisfactory 
technique to reveal the organic nature of the flat 
epithelial layer described was to submit the tissues 
to microincineration for then a subsequent study of 
the remaining ashes could be made. 

Mucin cannot leave any mineral ashes after in- 
cineration- This is a fact well known by research 
workers who have used the microincineration 
method of studying the ashes contained in the tis- 
sues. As the mucin does not leave any ashes after 
its incineration, the spaces occupied in the cyto- 
plasm of the cells secreting mucin or pseudomucin 
are empty when the tissue Is studied after Incinera- 
tion. When describing the cells in the mucous mem- 
brane of the stomach, small intestine, and colon, 
microincinerists are quite definite that the empty 
spaces seen in the cytoplasm of some mucous 
membrane cells are the places previously occupied 
by the mucus, which does not leave any ashes. 
Then it can be concluded that if the layer covering 
the gastric and intestinal mucosae is basically formetl 
by an accumulation of mucinous material, it will 
disappear after incineration and be substituted by 
an empty space. 

To carry out these studies alternate slides of 
serial sections of the mucosae to be investigated 
were subjected to microincineration. From these 
sections, the first was stained with hemalum and 
cosin, the second was submitted to microincinera- 
tion, and the third was treated with a mucin stain. 
The specimens selected had previously been sub- 
jected to formalin vapor fixation and embedded in 
paraffin blocks. Occasionally, one of the stained 
slides was incinerated after some photomicrographs 
were made of it, and after microincineration more 
photographs were taken of the same fields to com- 
pare the two sets. The specimens of different mu- 
cosae studied came from surgical specimens, as the 
protective layer is destroyed immediately after 
death, and the author supplemented the investiga- 
tions by making a further study of some specimens 
from the mammal alimentary tract. The animals 
used were rabbits. 
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In tlic stomach there is a layer which comes from 
the upper layer of the tunica musosa of the esoph- 
agus, covers all of the stomach, and passes to the 
intestine. This layer has been seen to cover not only 
the surface of the stomach, but also some of the pits 
of the glands. Sometimes, in the same section, it 
can be observed how some portions are formed only 
by single cells, while others are formed by multiple 
cells. This layer is rich in a network of capillaries. 
\fter microincineration, the layer leaves thick ashes. 
The layer covering the stomach is thicker than the 
layer in the small intestine; the e.Tplanation for this 
could be the presence of hydrochloric acid in the gas- 
tric mucosa. The layer can be peeled oR from the 
stomach if the mucous membrane has been subjected 
to formalin vapor fixation. It is very transparent 
and can be sectioned. The incineration of the layer 
itself leaves ashes, which demonstrates that the 
layer is not merely dried, inspissated mucus. 

In the small intestine there can also be found a 
covering layer, this is confirmed by incineration. 
The layer appears to be very thin and contains 
small capillaries. The thinness of the layer can prob- 
ably be attributed to the fact that in the intestine 
the of the media is in the alkaline range. 

In the appendix the covering layer shows diverse 
cellular contents and in some microscopical fields it 
is monocellular. In other fields it contains a very 
large quantity of diapedcsic cells The existence of 
capillaries can also be demonstrated in this layer 
covering the appendix. After microincineration the 
ashes are very thick, which is in accordance with the 
number of cells contained in the covering layer. 
The explanation for these thick ashes is quite logical 
when one considers that the nuclear chromatin of 
the diapedesic cells is pyknotic and concentrated. 

In this organ the layer hat the same appearance 
as the laver found in the stomach, ft is very thick 
and vascularized, probably because a great deal of 
bacterial fermentation takes place in (he colon at a 
result of the anabolism of the hydrocatbonates pres- 
ent in the food remnants, and consequently the 
mucosa required a thick layer as a protection against 
the organic acids formed by bacterial and eniyroatic 
fermentation The ashes of this layer are also very 
thick, similar to those of the layer in the gastric 
mucosa 

By observing the layer from the colon mucosa to 
the rectum and the anal stratified squamous epithe- 
lium, it can be seen how the layer passes from one 
organ to another and later becomes included in the 
stratum lucidum of the anal skin. In some of the 
specimens it is evident that the covering layer still 
contains capillaries, which are continued in the 
stratum lucidum of the anal skin, and this raises the 
question as to whether there arc capillaries between 
the layers of the stratum lucidum and the stratum 
corneum in the skin. 

The layer in the gall bladder appears to be sinuUr 
to that found in the small intestine, and contains a 
few cells and small capillaries. After incineration it 
leaves well marked ashes. 


After submitting different specimens of mucous 
membrane from the alimentary tract to the process 
of raicroincineration the author is nbw in a position 
to dismiss definitely the supposition that the exist- 
ence of this layer is unreal, or is the consequence oi 
the clotting of mucus present in the gastric and in- 
l«tinal tract as a result of the formalin vapor fixa- 
tion for the preparation of these organs. Theti can, 
therefore, be no doubt that the covering layer, which 
is formed by fiat epithelial cells, diapedesic cells, and 
capillaries, is a true organic formation, which should 
be considered in the future study and description of 
the histology and pathology of the mucous mem- 
brane of the stomach, intestines, and gall bladder. 

ClURtES IJARO.V, M.D. 


Ladd. \V. E,, Ware, P. F., and Pickett, L. K.: Ilypef- 
tropldc Pyloric Stenosis. J. Am. if. Ass., 1946, 
131: 647. 

The senior author and his associates are coted for 
many valuable contributions to the management of 
congenital hypertrophic pyloric stenosis. This re- 
l>oti IS a general review of the subject and deals 
particularly with 380 patients operated on between 
lOtO and to4S- 

Eighty-fvve per cent of the patients with hype^ 
trophic pyloric stenosis are males and frequently 
they arc the first bom of a family. The pathogenesis 
probably tesuUs from a coinbination of pylorospasm 
and ivork hj^iertrophy due to a congenital pyloric 
tumor together with edema of the mucous mem- 
brane from mechanical irritation by curds. The es- 
sential pathological finding Is hypertrophy and 
hyperplasia of the circular smooth muscle layer ol 
the pylorus. , 

The onset of symptoms occurs between the second 
and fifth weeks of life. Dehydration is usually pro- 
nounced when the patient is first seen. Vomiting 
begins as infrequent regurgitation but progresses to 
an explosive nature and soon occurs alter almost 
every meal. However, the child remains hungry ana 
will feed eagerly even immediately after vomiting. 
The vomitus never contains bile. The child soon 
loses weight, the stools become scanty, and alkalosis 
develops. . . . 1 1<- 

The most important physical finding is a 
olive sized mass in the tight upper quadrant of t 
abdomen. This can be identified best immediate y 
after the infant has vomited. Peristaltic «-ayes rna> 
be observed during feeding and, characteristical > . 
appear only in the epigastrium 

Differential diagnosis is seldom difficult. O 
must consider pylocospasni, infectious vomitinj,, 
improper feeding, intracranial injury, achalasia, an 
extrinsic and intrinsic intestinal obstruction. 

The most important aspect of preoperative «re 
proper fiuid therapy. It is essential to restor 
baby to as nearly a normal nutritional state as p 
siblc by correction of dehydration, ketosis, 
chloride deficiency. Operation is never an emergency 
procedure; 2 or 3 days of preparation shoula 
minimutn. In general, the infant shoula re 
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from 2^ to 3 oz. of fluid per pound of weight daily. 
In poor risk debilitated patients plasma and whole 
blood transfusions will be necessary to restore the 
normal serum protein level and to improve the pa- 
tient’s general condition. These may be given in 
amounts corresponding to lo c.c. per pound of body 
weight. Vitamin C may be given in the clysis fluid. 
Full formula feedings are maintained during the 
preoperative period regardless of the vomiting, for 
small amounts of feeding will be absorbed. 

In the preparation for operation conservation of 
body heat is of great importance. A small urethral 
catheter serves to keep the stomach aspirated during 
operation. Ether given by open drop is the anes- 
thetic of choice. The Robertson gridiron incision 
has been the preferred surgical approach to the lesion 
in this group of patients. 

The operative procedure of pyloromyotomy is 
described in detail, and a satisfactory postoperative 
feeding regimen is given. 

Complications include duodenal perforation, otitis 
media and pneumonia, wound infection, and evis- 
ceration. 

In this series 380 patients with hypertrophic 
pyloric stenosis were operated on with 4 deaths. In 
the past 3^^ years there have been no deaths among 
22s consecutive cases. Edward W. Gibbs, M.D. 

Barber, M., and Franklin, R. H.: Bacteriology of 
Peptic Ulcer and Gastric Carcinoma. Bril. M. 
1946, XtQSI- 

Unexplained sepsis, which occasionally occurs 
after apparently uncomplicated cases of partial 
gastrectomy, may lead to the development of a 
subdiaphragmatic abscess or, more rarely, to general 
peritonitis and death. The present investigation 
was undertaken to determine whether any patho- 
genic bacteria were present in the stomach and 
duodenum at the time of operation. 

The normal bacterial flora of the alimentary tract 
has been the subject of much work and even more 
discussion. Another aspect which has caused con- 
siderable controversy is the importance of bacteria 
in the alimentary tract. The possible activities of 
bacteria in the intestines under different conditions 
are legion and remain a matter for speculation. 

In contrast to the prolific flora of the large in- 
testine, the stomach and first part of the duodenum 
in the healthy adult are usually sterile, except just 
after a meal. Spallanzani (1783) was the first to 
draw attention to the antiseptic properties of gastric 
juice. Garrod (1939) showed that susceptibility to 
the bactericidal action of hydrochloric acid of any 
pathogenic bacteria entering the body via the 
alimentary tract varied considerably, and that ga^ 
trie juice was more bactericidal than hydrochloric 
acid of equivalent strength. In gastric disease it has 
repeatedly been sho\vn that bacteria may actually 
multiply in the stomach. 

More recent work on the bacteriology of the 
stomach and duodenum has been carried out mainly 
to answer two questions: (i) whether infection pla3rs 
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a part in the causation of peptic ulcers; and (2) 
whether postoperative sepsis is related to the bac- 
teria which are present in the stomach at the time of 
operation. 

In spite of a voluminous literature the number of 
studies in which organisms were taken direct from 
the stomach and duodenum at operation and the 
isolated bacteria were fully identified is small. 

In the present study, swabs were taken from the 
mucosa of the stomach and duodenum at operation 
in a series of 50 patients undergoing partial gastrec- 
tomy. Each swab was inoculated on to two blood- 
a^r plates, one of which was then cultivated aero- 
bically and the other anaerobically. Bacteria ap- 
pearing on these plates were isolated in pure culture 
and, when possible, identified. In most cases test 
meals were given before operation and a portion of 
ulcer was examined histologically. Bacteria were 
isolated from 16 of 40 cases of benign ulcer and 9 of 
10 cases of carcinoma. Pyogenic cocci (Strepto- 
coccus pneumoniae, Staphylococcus aureus, and 
Lancefield A hemolytic streptococci) were isolated 
from 7 cases. 

Monilia albicans, nonhemolytic streptococci, and 
coliform bacilli were isolated from many patients 
who had a normal or high gastric acidity. All other 
bacteria were isolated only from cases in which the 
test meal showed a condition approaching achlor- 
hydria. In this series of 50 cases septic postopera- 
tive complications were no higher among the 25 
cases with positive cultures than among the other 25. 
The isolation, however, of such organisms as Strepto- 
coccus pneumoniae. Staphylococcus aureus, and 
Lancefield A hemolytic streptococci makes it clear 
that bacteria in the stomach at the time of operation 
are a potential source of infection, and preoperative 
medication might be advisable at least in the cases 
with low gastric acidity. 

John E. Kirkpatrick, M.D. 

Debeyre and Jouve: Ulcer of the Greater Cur^’ature 
of the Stomach Penetrating into the Spleen 
with Secondary Perforation into the Peritoneal 
Cavity (Ulefere de la grande courbure de I'estomac 
t{r£brant dans la rate secondalrement perform en 
piritoine libre). Presse mid., 1946, 51: 395. 

The authors report a case of ulcer of the greater 
curvature of the stomach with penetration into the 
spleen and secondary perforation into the free perito- 
neal cavity. The patient was a 69 year old man with 
symptoms of an acute perforation of 2 days* dura- 
tion. He was treated by immediate operation, with 
resection of the ulcer without splenectomy, and died 
48 hours after operation. 

A review of the literature failed to disclose an iden- 
tical case, but the authors collected 19 reports of per- 
forated ulcer of the greater curvature of the stomach. 
In 8 of these the lesion had penetrated into the 
spleen, and in 5 there was penetration into adjacent 
viscera. Five patients had a perforation into the free 
peritoneal cavity, and 2 had perforation into the les- 
ser peritoneal cavity. 
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In general, penetrating and perforating ulcers in 
the greater curvature have a less favorable prog- 
nosis than similar lesions located elsewhere in the 
stomach. The reported mortality rate is ao per cent. 

Edward \V. Gjbbs, M.D. 

Gordon-Taylor, G.: The Present Position of Sur- 
gery In the Treatment of Bleeding Peptic Ulcer. 

Hfil. J. Stirg., 1946, 33: 336. 

The results ol therapy during recent years in more 
than 1,700 cases of hemorrhaging peptic ulcer treat- 
ed at the St. George's and the Westminster Hospitals, 
London, St. Mary's Hospital, Balham, certain hos- 
pitals of the London County Council and the West- 
minster County Council, and of the larger, unspeci- 
fied, Royal Naval Hospitals in the Uniteei Kingdom 
are collated and discussed. Cases of bleeding peptic 
ulcer treated nonoperatively are considered particu- 
larly in a conjecture as to the percentage of patients 
that might have been saved had surgery been per- 
formed. 

Gordon-Taylor notes that the mortality of these 
cases has decreased in the past zo years because of 
more adequate medical management, especially the 
early institution of “drip transfusion.” The mortal- 
ity is now from 10 to 1 1 per cent as compared with »4 
ner cent for the period from igjfi to Z933 despite the 
met that many patients have been aged and infirm. 
The author believes that every case of hematemesis 
or melena should be transfused early with whole 
blood at 40 drops per minute. Early operation (be- 
fore Finstercr’s critical third day) gis'es a defi- 
nitely lower mortality rate, hence dose consultation 
between physician and surgeon is required. When 
surgery is performed it should be directed only at 
control of the bleeding; it must be quick and gentle, 
and abdominal exploration is discouraged. In cases 
in which it appears obvious from the terrific bleeding 
that a larger vessel has been eroded immediate inter- 
vention is indicated. Urgent operation is indicated 
in those cases of hemorrhage in which there is also 
evidence of obstruction because in these bleeding is 
most apt to persist or to recur promptly. Urgent sur- 
gery is indicated in persons past the age of $0, parti- 
cularly if the radial artery is thickened and tortu- 
ous, and is similarly indicated in these older patients 
if the pain persists after hemorrhage. Recurrent 
hemorrhage in a patient under what should be ade- 
quate medical control is deemed an indication for 
surgical intervention. The foregoing views are sup- 
ported by .\very Jones who observes that one-half of 
the patients over 50 years of age died after one re- 
current hemorrhage, and 60 per cent after a second 
bleeding. 

Lest his reader misapprehend that he is recklessly 
m favor of surgery in bleeding peptic ulcer patients, 
Gordon-Taylor states; “Every case must be consid- 
ered on its own merits; there can be no hard and fast 
rules. Antecedent disease and intercurrent illness, 
the previous habits of the patient, his physical con- 
formation, and all that constitutes a ‘good or bad 
surgical risk’ must be weighed carefully.” 


Partial gastrectomy has been the usual operation 
of choice, but no one technique is applicable to all 
cases. The snail-like closure of the duodenal stump 
which forms a tampon to a penetrating duodenal 
ulcer, as devised by Judin, is described in detail. 

That the mortality in cases operated upon before 
the third day is far lower than that in cases operated 
upon after the sixth day is not a contraindication to 
late surgery. There have been many dramatic suc- 
cesses in cases thought to be hopeless. The author 
recalls understandingly the gloomy attitude of the 
Moscow surgeon, Judin, who for the thirtieth, forti- 
eth, and even the fiftieth time in the postmortem 
room observed the erosion of an artery in an ulcer 
crater quite accessible to surgery. 

Wayne Cauerov, M.D. 


Chestennan, J. T.: Neurogenic Ileus. Bril. If. J., 
1946, t: 830. 

This article is a consideration of ileus due to neuro- 
muscular imbalance, or neurogenic ileus. The prob- 
lems of neurogenic ileus are discussed under three 
main headings: (i) intestinal movements and con- 
duction, and their alterations In neurogenic ileus; 
(a) the sites of action of stimuli producing such 
alterations; and (3) the factors giving rise to such 
stimuli in clinical practice. 

The gradients theory of polarity proposed by 
.Mvares to account for phenomena of intestinal mo- 
tility provides a physiological basis for certain alter- 
ations in the neuromuscular balance ol the intestine. 
Various factors may alter the different gradients of 
the intestine, and these alterations may affect the 
whole or pail ol the intestine. There is no reawn to 
doubt that nervous stimuli reaching the bowel my 
produce such alterations. Alvarez has shown that 
any stimulation which raises the tonus, activity, or 
irritability of a segment of the bowel tends to slow 
the progress of waves and material approaching this 
segment on the oral side and to hurry tlw progress 
of material leaving it on the caudal side. The author 
believes that experimental and clinical mdence 
shows the converse to be equally true: that any 
stimulation which flattens or reverses the gradients 
of a segment of bowel tends to increase the activity 
of the segment on the oral side and depress it oh tne 
caudal side for a variable distance. This concep 
terms the “ flattened gradients theory of nf 
ileus.” The local or general flattening of 
gradients, with its alterations in the motor ‘“hy"”" 
of the bowel, gives a satisfactory explanation ot tne 
mechanism of neurogenic ileus. This theory 
that the type of ileus, spastic or distensive, me ex- 
tent in length of the bowel involved, and the engin 
of time the bowel remains in ileus* are “h 
stimulus and the condition of the bowel at 
of reception of the stimuli. amit. 

Experimental studies were Carried 
mine the levels in the neuromuscular 
which ileus may arise. Confirmation wa , , 

of the value of spinal analgesia m the re ,. 
neurogenic ileus which had been produced by 
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The tendency toirard bleeding, often pronounced 
in benign tumors of the duodenum, is associated 
with the vascularity of the mucosa and of the tumor, 
;vith changes in the lining, such as pressure atrophy 
or ulceration, or with ischemic necrosis of the tumor. 
Predisposition to hemorrhage occurs with the dis- 
seminated focal necrosis incident to scattered 
thrombi in the small vessels. 

Exclusive of other factors, the prognosis is favor- 
able. In the literature examined, no recurrences 
have been reported. In patients with severe intes- 
tinal hemorrhage, especially when bright red blood 
appears in the stool, and in whom the etiological 
factor is doubtful, the possibility of the existence of 
a benign tumor of the small intestine should be con- 
sidered, and a search made for its presence. 

SsiiUEi. Kahn, M.D. 

Lahey, F. H.: A Discussion of the Modified Mikulicz 
Operation for Carcinoma of the Colon and Its 
Technique. Swri Clin. N. America, 1^46, 610. 

The author describes his modification of the 
Mikulicz operation, which is as radical as, if not 
more radical than, the most primary resections with 
anastomosis. The method presents no limitations 
as to the extent of colon or mesentery which can be 
removed and is applicable to any segment of the 
colon down to the lower sigmoid. It is possible to 
decompress the bowel as soon as the operation is 
completed. In the author's hands the operability 
rate has been 83 per cent and mortality 3.7 per cent. 

The author has employed his procedure in cases of 
ulcerative colitis (segmental in character), regional 
ileitis, poliosis, and carcinoma of the colon. The 
method oners the opportunity to examine the re- 
maining loops of the bowel with the endoscope for 
the possibility of adjacent polyps. 

A palliative resection forms a contraindication to 
the author's method because the latter complicates 
and makes less satisfactory the limited period of 
time available to the patient. For that reason, in 
this type of palliative operation he has ahrays em- 
ployed anastomosis of the ileum to that portion of 
the colon beyond its resected segment. 

The Mikulicz operation is especiaUy valuable In 
patients with fat mesenteries, with fatty epiploic 
appendages, or with diverticula, in whom aaaccurate 
end-to-end anastomosis of the colon is difficult. 

The operation is done through either a right or 
left rectus incision and never through the McBumey 
or midline incision. 

If great difficulty would be encountered io peri- 
tonealizing the right gutter region of the hectic 
fiexure, no attempt is made to do this. 

^Vhen the lesion is in the lower loop of the sigmoid 
where an inadequate amount of bowel tube remains 
below for the application of the modified Mikulicz 
procedure, the abdominosacral type of operation 
rather than any t>'pe of resection With pelvic anas- 
tomosis is to be preferred. 

The second stage closure of the hlikulicz operation 
has been 100 per cent successful as far as persistent 


fistulas are concerned. A minimum time oi 2 months 
should elapse before the second stage closure of the 
enterostomy is attempted. 

JosephK. JfAstr, M.D, 

Sugarbaker, E. D.: Colnddent Removal of Addi- 
tional Structures In Resections for Carcinoma 
of the Colon and Rectum. Attn. Sure, 1045. 
123: 1036. 

As a result of the tendency toward increasing 
radicalism in dealing with carcinomas of the large 
bowel, more frequent attempts are being made to 
remove tumors which have definitely invaded the 
adjacent structures, or are suspected of doing so. 

Forty-two such cases are presented, in which addi- 
tional organs were removed in order to accomplish 
the removal of a rectal or colonic cancer. The poorer 
general condition of these patients as well as the 
increased extent of the operations is reflected in an 
appreciably higher operative mortality. 

Justification for such procedures is found in the 
fact that 19 of 24 patients who survived the onera- 
tioQ are still living after considerable periods of 
time. SAsruzt Kahn, M.D 


LIVER, GALL BLADDER, PANCREAS, 

AND SPLEEN 

Beavan, T. E. D., and Duncan, G. W.t Congenital 
Atresia of the Common Dlle Duct. Bril. J.Surg, 

iy 378. 

The case of a 5 weeks old child with congenital 
atresia of the common bile duct is described. Chole- 
cystogastrostomy was performed with a successful 
outcome. This was the ninth successful c«e re- 
ported in the literature, and apparently the first m 
England. . 

In this case the differential diagnosis was not oij- 
ficult. It was important to e.rdude icterus gravis 
neonatorum. The late onset of the jaundice, to- 
gether with the fact that the mother and child were 
both rhesus-positive, and the absence of an erythro- 
blastic picture in the blood film, ruled out icterus 
gravis neonatorum, the most important alternatw. 
The presence of obstructive Jaundice would not be 
conclusive evidence against this diagnosis because 
in certain of the more severe cases of this disease, 
the blood destruction is so great that an 
jaundice is caused by the blocking of the bile ducts. 
Anemia may occur as a secondary manifestation w 
any infection; therefore it is not a helpful diagnos 
feature. Congenital syphilis would only excep- 
tionally give rise to a severe jaundice; a “““ 
of jaundice, coupled with hemorrhages, a rash, 
larged liver and spleen, and roentgenological 
in the long bones, would be expected. ,Acholuric 
jaundice rarely gives rise to severe 
obstructive type at such an early age; a 
dice with anemia and increased fragility an . 
spherocytosis are more 
logical icterus does not really enter into the q 
as it clears up early and is not severe. Jaundice due 
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to sepsis is uncommon, and the severe constitutional 
disturbance and the presence of bile in the stools 
would exclude it. Infective hepatitis has not been 
reported in so young an infant. The long incubation 
period would at least make it unlikely to occur before 
the child was from 4 to 6 weeks old, unless the 
mother was also infected and then she would also 
become jaundiced. The Van den Bcrgh test would 
be biphasic. Obstruction by a mucus plug can only 
be diagnosed at operation, as it presents the same 
clinical picture. Coarles Baron, M.D. 

Altlis, A. S.: Injuries to the Pancreas and Tlielr 
Surreal Treatment. Brii. J. Surg., 1946, 33: 323. 

Injuries to the pancreas are uncommon. Most in- 
juries of the pancreas are associated with extensive 
injuries to other abdominal viscera, the liver, spleen, 
and stomach' being most commonly involved, and 
thus they are often beyond the reach of surgical aid. 
However, the close apposition of the body of the 
pancreas to the unyielding body of the first lumbar 
vertebra makes it possible for the pancreas to be 
crushed, ruptured, or torn across in crush injuries 
of the upper abdomen, and especially if the trauma 
is a very sudden one which produces its effects before 
the abdominal musculature has had time to guard 
against the blow. In such cases the pancreas may be 
injured apart from any other viscus. The trauma 
which may give rise to injuries may be surprisingly 
slight and is often not sufficient to produce any 
wounding or bruising of the parietes. This is probably 
a reflection of the flaccid condition of the abdominal 
musculature at the time of the accident, which in 
itself made the injury possible. Such an injury may 
vary from complete rupture of the gland to simple 
bruising, and naturally the condition of the patient 
will vary accordingly. In the severe injuries with 
complete rupture there will be no doubt in the mind 
of the surgeon that laparotomy will be required, al- 
though no exact pceoperative diagnosis can be made. 
In this connection attention may be drawn to the 
importance of shoulder-tip pain on the left side in in- 
juries to the pancreas which produce effusions into 
the lesser sac. 

Trauma may produce late results in the form of a 
cyst or pseudocyst of the pancreas. In all the re- 
ported series, cysts following inflammatory con- 
ditions of the pancreas are very much commoner in 
Women than in men, being commonly associated 
with chronic cholecystitis and cholelithiasis; but 
those resulting from trauma occur more commonly in 
males, in association with the greater hazards of their 
occupations. 

All 3 of the cases reported in the present ar- 
ticle were in males. The time interval between the 
infliction pf the trauma and the appearance of the 
cyst is quite variable, from a few days to more than 
^ year, but many cysts seem to develop within a 
month or 6 weeks of the injury, and this period of 
tune may be taken as typical. The pathologi^ 
processes which lead to the formation of a cjrst in 
such typical cases would appear to be as follows: 
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Bruising of the pancreas produces a hematoma be- 
neath the capsule into which the damaged pancreatic 
cells release their ferments. Fat necrosis is often seen 
in immediate operations upon pancreatic injuries. 
The trypsin in the juice, while normally inactive as 
secreted, becomes activated by contact with dam- 
aged and devitalized tissues and digests the clot, 
thus giving rise to further bleeding from the thin 
walled pancreatic vessels. This process is repeated 
and the c)^t enlarges as a result of repeated hemor- 
rlu^cs. The digestion may go on until the pancreatic 
duct is involved, when the size of the cyst will be 
rapidly increased by the admixture of pancreatic 
juice. 

No doubt there are many variations of this 
process and the cysts of rapid onset are probably due 
to rupture of the capsule of the pancreas, frank 
hemorrhage, and escape of pancreatic fluid into the 
lesser sac of the peritoneum. The characteristic 
swelling in the left hypochondrium may be easily 
seen as well as felt. Pancreatic cysts may extend in 
various directions, above the stomach, between the 
stomach and the colon, or downward behind the 
colon into the pelvis, but by far the most common 
are those between the stomach and colon, which 
produce the classical appearance of swelling in the 
epigastrium or left hypochondrium. 

Of the accessory methods for confirming the clin- 
ical diagnosis, the most consistently valuable is the 
barium meal roentgenographic examination, which 
will show a variety of deformations of the stomach 
or duodenum produced by the pressure of the Urge 
extragastric mass. 

Surgery holds out 3 possible and satisfactory 
forms of treatment for cysts of the pancreas. The 
three types of operation which have been advocated 
and applied are excision, marsupialization and drain- 
age, and primary anastomosis between the cyst and 
the stomach or small intestine. Of the first it may 
be said that, while the most radical, it is seldom prac- 
ticable for technical reasons. The second method has 
stood the test of time and experience and probably 
represents the standard procedure at the present 
day. It has the merits of being easy and of universal 
application, and in fully 80 per cent of cases it pro- 
duces a rapid cure of the condition. On the other 
hand, however, recurrences are by no means un- 
known, and in some cases in which there is major 
damage to the pancreatic duct or ducts the drainage 
of the cyst may be followed by the development of a 
troublesome and intractable pancreatic fistula, al- 
though in most cases the fistula will close spon- 
taneously in course of time. The third method is of 
more recent origin and has been introduced with a 
view to overcoming the objections which have been 
advanced to the method of treatment by marsupial- 
ization and drainage. It does not yet have the 
weight of experience behind it that marsupialization 
and drainage have, but so far as it has been tried it 
is probably the most satisfactory treatment that we 
have to date. Of the 7 cases reported in this article 
S were treated by marsupialization, i by evacuation 
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discussed under the headings: (i) diet, (2) drugs, 
and (3) other measures. Since the volume of the 
secretion is largely governed by the secretin mechan- 
ism, which is in turn dependent upon the motility 
of the stomach and the acidity of its contents, any 
measures which will lessen these might be expected 
to bring about a reduction in the volume of secretion. 

Wohlgemuth instituted his dietary regimen for 
pancreatic fistulas and this has remained the stand- 
ard since his day. His method was briefly to give a 
high fat, low’ carbohydrate diet together with plen- 
tiful doses of sodium bicarbonate and atropine, all 
of which measures are designed to diminish gastric 
acidity and motility. Many have reported favorably 
on this regime, but more recent and accurate meas- 
urements in the human being have cast some doubt 
on its effectiveness. With regard to drugs, ephedrinc 
appears to be the most satisfactory for clinical use. 
There are other drugs, as for example physostigmin, 
which have a greater effect in diminishing the pan- 
creatic secretion, but they all have unpleasant side 
reactions of one sort or another which make them 
undesirable for clinical use. Some writers have re- 
ported favorably on the effect of deep x-ray therapy 
in diminishing the pancreatic secretion and producing 
closure of fistulas, but the consensus of opin»on among 
most recent writers who have tried it is that it has 
little or no effect, and the same may be said for the 
use of sclerosing fluids injected into the fistula. 
Surgery should not be considered for at least 6 
months if the patient’s health is not being impaired 
by the fistula, as many fistulas have closed after 
several months. If surgery is deemed advisable, the 
fistula may be dissected out and implanted into an 
adjacent viscus; the stomach, gall bladder, and 
jejunum have all been used for this purpose. Of 
these, the stomach has found most favor and has 
much to commend it because of its accessibility and 
the fact that the tryptic activity of the juice which 
might digest the suture line is immediately destroyed 
by contact with the acid secretion of the stomach. 
No untoward effects upon the digestive processes 
have been observed. However, “prevention is better 
than cure” in surgery as in medicine, and the fact 
that most pancreatic fistulas follow upon the drain- 
age of pancreatic cysts must compel the question as 
to W’hether primary anastomosis of pancreatic cysts 
should not replace marsupialization and drainage as 
the standard treatment for pancreatic cysts. 

CiiASLES Baron, M.D. 

Sacharow, G. P., and Rossysky, D. M.; The Treat- 
ment of Diabetes Mellitus without Insulin. 
Vrackebnoe Delo, 1946, i, 2: 39. 

Despite the universally well known treatment of 
diabetes mellitus with insulin, the possibility of in- 
fluencing this condition favorably by other means 
should not be ignored. For the past 10 years the 
authors have been using, in the place of insulin, a 
special cytotoxic serum prepared from the pancre- 
atic glands of animals which have been previously 
immunized against extracts of the human pancreas 


procured from fresh corpses. This preparation is in- 
jected into the diabetic patient in small doses, in 
courses of from 20 to 30 injections and at intervals 
depending more or less upon the reactive capacity 
of the patient. At first these injections were in- 
tended as a means of stimulating the islands of 
Langerhans; but since ameliorating effects were 
noted on depancreatized experimental animals, the 
question came up as to whether the effect might not 
be exerted more generally on the entire substratum 
of the disease. Since there is a hypophyseal form of 
hyper^ycemia and glycosuria the authors admit the 
possibility that the effect of their preparation might 
be procured indirectly by way of the hypophysis or 
other body glands (cortex of the suprarenals). It is 
also admitted that there is a reasonable basis for the 
fear that a stimulating influence on the islands of 
Langerhans, which are already diseased, might re- 
sult in their eventual exhaustion; however, this ex- 
pectation has not as yet been borne out in practice. 

Although the authors do not as yet have data on 
their patients covering a sufficient period of time to 
justify giving individual case reports, they have ob- 
served a lowering of the hyperglycemia and glyco- 
suria with their preparation, which has been similar 
to that obtained with insulin and the effects have 
been even more enduring, In fact they have had 2 
patients under observation for 8 years w’ho have not 
received either their preparation or insulin for the 
past 5 years, the original amelioration having lasted 
up to the present. 

In any event, the authors believe that the time is 
now ripe for the profession to devote its attention to 
the possibilities inherent in the new methods of 
treatment of diabetes mellitus, and recommend that 
the problems involved be studied in the larger in- 
stitutions. John \V. Brennan,- M.D. 

Pompen, A. W. M., Jansen, C. A. L., and Dhont, J.: 
Adenoma of the Islets of Langerhans and Preg- 
nancy- Ada nted. scand., 1946, 124: 334. 

The authors report the case of a 35 year old 
woman who developed symptoms of hyperinsulinism 
13 days after confinement in her second pregnancy. 
There were repeated attacks of loss of consciousness 
frequently in the early afternoon and also in the 
early morning. The attacks were accompanied by 
profuse perspiration and salivation. The blood 
sugar levels during attacks varied from 50 to 60 
mgm. per cent and the attacks responded to the 
intravenous injection of dextrose solution. A pro- 
visional diagnosis of hypoglycemia during lactation 
was made and lactation was brought to an end. 
However, significant improvement did not occur 
when lactation ceased. After the patient returned 
home there w’as little improvement for a long time, 
but halfway through the third pregnancy distinct 
improvement occurred. Nine days after delivery the 
hypoglycemic attacks occurred more severely than 
following the second delivery. 

A diagnosis of a hypoglycemic state due to an islet 
cell tumor of the pancreas was made. Such a tumor 
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of the cyst and closure of the abdomen, and i by rejwatedlyreported even inpatients whomegra\e- 
anastomosis with the stomach over a rubber tube. ly ill. However, while the blood chemistry changes 
Pancreatic fistulas raise many problems which are slight and may be masked by the concentration 
have engaged the attention of a number of investi- of the blood, this does not mean that such changes 
gators and which may be summarized as follows: which are present are not very important. Thisdis- 
the volume and control of pancreatic secretion, the cussion of blood chemistry may seem to be unduly 
cause of death in fatal cases and of pancreatic as* academic, but at least it has an important practical 
thenia in less severe ones, the degree of importance significance as it emphasizes the importance of main- 
of the external secretion of the pancreas to normal taining the fluid and sodium reserves of the body in 
digestion, the enzymatic activity of pancreaticsccre- all such cases. While there is no doubt that the 
tion, and the treatment of pancreatic fistulas. main factors contributing to the mortality and mot- 

It is generally acceded that the pancreatic secre- bidity of pancreatic fistulas are the anhydremia and 

tion is under the control of both nervous and hu- blood changes outlined, there remains an uneasy 

moral influences. The humoral control is effected by feeling that this is not perhaps the whole story, 
means of secretin which is liberated from the duo- The pancreas has been successfully extirpated in 
denum in response to the discharge of the acid con- the human being without impairment of the digss- 
tents of the stomach into it. The secretin thus tion, and it may well be asked whether the external 

thrown into the blood stream stimulates the pan- secretion is of any vital importance in the digesthe 

creas to produce a large volume of secretion rich in processes. The occurrence of fatty diarrhea in ases 
sodium bicarbonate. Stimulation of the vagus, on of pancreatic fistula and other pancreatic diseases is 
the other hand, has a much smaller effect on the voi- quite inconstant and apparently quite capricious, 

ume secreted, but produces a fluid which is rich in being unrelated to the severity of the condition 

digestive ferments. Thus it will be seen that the (some cases of partial fistula have severe steatorrhea, 

volume and alkalinity of the secrctiors arc largely while other cases of total fistula have no such symp- 

under humoral control while the digestive activity toms). Probably in most people the succus enUricus 

IS under nervous control. The secretin mechanism together with the bile is quite capable of carry ing on 
contains within it the elements of an automatic reg- the digestive process to completion if the pan- 
ulator or cut out, for the alkaline secretion pourw creatic juice is wanting, and thus we have but an* 
out in response to the acid chyme entering the duo- other example of the prodigality with vvhlch the body 
denum rapidly brings about its neutralization and is supplied with alternative mechanisms to take the 
consequently the cessation of the stimulus. It is place of any which may^ be temporarily or per* 
quite clear that in cases of fistula this automatic con- manently put out of action. No doubt, however, 
trol is rendered inoperative. The pancreas responds there are some individuals who are not able to win* 
to the secretin stimulus, but the resultant flow of pensate for the loss of pancreatic secretion, and in 
fluid does not reach the duodenum. . these the withdrawal of this fluid represents an ir- 

The cause of death is not yet sufficiently clear and reparable loss resulting in serious digestive impair* 
is almost certainly due to a number of contributory roent. 

causes. The dehydration is an obvious factor. Eighty per cent of such fistulas close spontaneous* 
Human pancreatic fistulas may secrete up to 2,000 ly m due course, and such closure has been notw 
c.c. (3H pints) of fluid in a day, which represents a even up to a year after the fistula has been 

very substantial fluid loss. In addition to this there lished Treatment in the first instance 

is the fluid lost in the vomiting which b such a com- therefore, be conservative and should be 
mon concomitant of the condition. This dchydra- toward, (r) the restoration and maintenance “J*' 
tion is rapidly reflected in the sunken eyes and In- requirements and normal blood chemistry, ‘‘I, 
elastic skm of the sufferer. Pancreatic fluid contains protection of the wound when digestive activity^ 
an appreciable quantity of protein, albumin, and a feature of the condition, and (3) diminution 
globulin, and this mounts up in the large volume volume of the secretion to encourage closure, 
secreted to produce a serious drain on the plasma second is often no problem at all, but if j 

proteins. Pancreatic fluid also is a markedly alka- of the wound is troublesome probab^ the 
line secretion— the pll of the specimen recorded was method of treatment is that devised by Caryl 0 

9. This alkalinity is due to the high sodium bi- (1929) for the treatment of duodenal fistulas, 

carbonate content, and it might be that such a con- is based on the fact that trypsin is only . • 

stant drain in alkali would produce a significant alkaline medium, and the method consists i 
acidosis. While there is no doubt that it does cause gating the uound with a continuous drip ® 
someacidosis, the effect should not be overestimated, hydrochloric acid and dressing it 
In the first place this is counterbalanced to some ex- in 10 per cent Witte’s peptone to absorb any 
tent by the frequent concomitant vomiting, and also activity which may still be left. Less seve 
there is evidence to show that much of the bicarbon- can be satisfactorily handled by 
ate is produced locally in the pancreas as a product skin with liberal applications of vaseline or treat- 
of the metabolism of its cells and is not derived from paste. The third objective of conservat 
the blood. This is in keeping with the surprisingly ment, namely, to diminish the secretion * - 

slight changes in blood chemistry which have been favor closure of the fistula, may be co 
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discussed under the headings: (i) diet, (2) drugs, 
and (3) other measures. Since the volume of the 
secretion is largely governed by the secretin mechan- 
ism, which is in turn dependent upon the motility 
of the stomach and the acidity of its contents, any 
measures which will lessen these might be expected 
to bring about a reduction in the volume of secretion. 

Wohlgemuth instituted his dietary regimen for 
pancreatic fistulas and this has remained the stand- 
ard since his day. His method was briefly to give a 
high fat, low carbohydrate diet together with plen- 
tiful doses of sodium bicarbonate and atropine, all 
of which measures are designed to diminish gastric 
acidity and motility. Many have reported favorably 
on this regime, but more recent and accurate meas- 
urements in the human being have cast some doubt 
on its effectiveness. With regard to drugs, ephedrine 
appears to be the most satisfactory for clinical use. 
There are other drugs, as for example physostigmin, 
which have a greater effect in diminishing the pan- 
creatic secretion, but they all have unpleasant side 
reactions of one sort or another which make them 
undesirable for clinical use. Some writers have re- 
ported favorably on the effect of deep x-ray therapy 
in diminishing the pancreatic secretion and producing 
closure of fistulas, but the consensus of opinion among 
most recent writers who have tried it is that it has 
little or no effect, and the same may be said for the 
use of sclerosing fluids injected into tire fistula. 
Surgery should not be considered for at least 6 
months if the patient’s health is not being impaired 
by the fistula, as many fistulas have closed after 
several months. If surgery is deemed advisable, the 
fistula may be dissected out and implanted into an 
adjacent viscus; the stomach, gall bladder, and 
jejunum have all been used for this purpose. Of 
these, the stomach has found most favor and has 
much to commend it because of its accessibility and 
the fact that the tryptic activity of the juice which 
might digest the suture line is immediately destroyed 
by contact with the acid secretion of the stomach. 
No untoward effects upon the digestive processes 
have been observed. However, “ prevention is better 
than cure” in surgery as in medicine, and the fact 
that most pancreatic fistulas follow upon the drain- 
age of pancreatic cysts must compel the question as 
to whether primary anastomosis of pancreatic cysts 
should not replace marsupialization and drainage as 
the standard treatment for pancreatic cysts. 

Charles Baron, M.D. 

Sacharow, G. P., and Rossysky, D. M.: The Treat- 
ment of Diabetes Mellltus without Insulin. 
Vrachebnoe Dtlo, 1946, i, 2: 39. 

Despite the universally well known treatment of 
diabetes mellitus with insulin, the possibility of in- 
fluencing this condition favorably by other means 
should not be ignored. For the past 10 years the 
authors have been using, irr the place of insuUn, a 
special cytotoxic serum prepared from the pancre- 
atic glands of animals which have been previously 
immunized against extracts of the human pancreas 


procured from fresh corpses. This preparation is in- 
jected into the diabetic patient in small doses, in 
courses of from 20 to 30 injections and at intervals 
depending more or less upon the reactive capacity 
of the patient. At first these injections were in- 
tended as a means of stimulating the islands of 
Langerhans; but since ameliorating effects were 
noted on depancreatized experimental animals, the 
question came up as to whether the effect might not 
be exerted more generally on the entire substratum 
of the disease. Since there is a hypophyseal form of 
hyperglycemia and glycosuria the authors admit the 
possibility that the effect of their preparation might 
be procured indirectly by way of the hypophysis or 
other body glands (cortex of the suprarenals). It is 
also admitted that there is a reasonable basis for the 
fear that a stimulating influence on the islands of 
Langerhans, which are already diseased, might re- 
sult in their eventual exhaustion; however, this ex- 
pectation has not as yet been borne out in practice. 

Although the authors do not as yet have data on 
their patients covering a sufficient period of time to 
justify giving individual case reports, they have ob- 
served a lowering of the hyperglycemia and glyco- 
suria with their preparation, which has been similar 
to that obtained with insulin and the effects have 
been even more enduring. In fact they have had 2 
patients under observation for 8 years who have not 
received either their preparation or insulin for the 
past 5 years, the original amelioration having lasted 
up to the present. 

In any event, the authors believe that the time is 
now ripe for the profession to devote its attention to 
the possibilities inherent in the new methods of 
treatment of diabetes mellitus, and recommend that 
the problems involved be studied in the larger in- 
stitutions. John W. Brennan,- M.D. 

Pompen, A. W. M., Jansen, G. A. L., and Dhont, J. ; 
Adenoma of the Islets of Langerhans and Preg- 
nancy. Acta med. scand., 1946, 124; 334. 

The authors report the case of a 35 year old 
woman who developed symptoms of hyperinsulinism 
13 (Jays after confinement in her second pregnancy. 
There were repeated attacks of loss of consciousness 
frequently in the early afternoon and also in the 
early morning. The attacks were accompanied by 
profuse perspiration and salivation. The blood 
sugar levels during attacks varied from 50 to 60 
mgm. per cent and the attacks responded to the 
intravenous injection of dextrose solution. A pro- 
visional diagnosis of hypoglycemia during lactation 
ivas made and Jactation was brought to an end. 
However, significant improvement did not occur 
when lactation ceased. yMter the patient returned 
home there was little improvement for a long time, 
but Jiaifway through the third pregnancy distinct 
improvement occurred. Nine days after delivery the 
hypoglycemic attacks occurred more severely than 
following the second delivery. 

A diagnosis of a hypoglycemic state due to an islet 
cell tumor of the pancreas was made. Such a tumor 
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was found in the head of the pancreas and was re- 
moved. Since removal of the tumor there has been 
no recurrence of the hypoglycemic state. The pa- 
tient subsequently went through a pregnancy and 
the child, though normally developed, was bom 
dead. FoUowing this delivery there was no return of 
the symptoms. Earl 0 . LAxmER, M.D. 


MISCELLANEOUS 

Harvey, E. N., Whitcley, A. H., Grundfest, II., and 
McMlllen, J. H. : Flezoelec^c Crystal Measure- 
ments of Pressure Clianges In the Abdomen of 
Deeply Anesthetized Animals during Passage 
of a High Velocity Missile, i/ii. Suriton, 1946, 
98: 509. 

Rapid pressure changes accompany the passage of 
a high-velocity missile through the body. Shock 
arises when the missile strikes tissue; a high pressure 
exists on the face of the moving missile; and, finally, 
there are pressure changes which accompany the 
formation and pulsation of the temporary cavity be- 
hind the missile. In order to measure accurately 
these pressure changes in small animals, it is neces- 
sary to use a recording device of small size the 
presence of which wiU not greatly disturb the pres- 
sure gradient. It is also essential that the tesfwnse 
of the pressure gauge be instantaneous, since some 
0! the pressure cnanges must be measured in micro- 
seconds. For this purpose the tourmaline piezo- 
electric gauge is ideal. 

To measure pressures in the body the tourmaline 
crystal gauge is placed in the stomach of a deeply 
anesthetized cat, which is then shot through the 
lower part of the abdomen. With the development 
of hydrostatic pressure, electric charges which ate 
proportional to the pressure appear on the tourmal- 
ine surface. The charges are amplified and applied 
to the vertical plates of the cathode ray oscillo- 
scope with a single horizontal sweep to record the 
time axis. The fluorescent trace of the electron beam 
on the lace of the tube is then photographed with 
a wide aperture lens on Super XX panchromatic film. 

The pressure changes during the passage of a 
Vigb-veioc'ity missile through the abdomen ol a deep- 
ly anesthetized cat have been correlated with events 
in the body by microsecond roentgenograms and 
high speed motion pictures. Positive pressures of 
hundreds of pounds per square inch, tasting a few 
microseconds, result from the shock wave which 
arises when a missile strikes the body wall. This 
wave then travels through tissue with a velocity of 
approximately 4,800 feet per second. The shock 
wave may be reflected Irom air pockets, bone, or tis- 
sue surfaces. A new shock wave will also form when- 
ever the missile traverses a gas pocket. No charac- 
teristic shock wave pressure pattern is produced, 
but each animal will differ, according to the gas dis- 
tribution in the alimentary tract and the course of 
the missile. A series of pressure responses have 
also been recorded by a crystal gauge in the stomach 
during a shot through the thigh of a cat. 


Slow pressure changes, measured in tens of pounds 
per square inch and in milliseconds, follow the shock 
wave pressures after a shot through the abdomen. 
They are connected with the temporary cavity be- 
hind the missile. With the expansion of this cavity, 
a subatmospheric pressure develops that becomes 
positive as the cavity collapses. Then two small 
pressure oscillations occur. 

llicrosecond roentgenograms show no second ex- 
pansion after the collapse of the cavity, although 
vigorous abdominal movements occur. The cavity 
is believed to consist almost entirely of water vapor, 
which collapses completely, except for a few pockets 
of gas responsible for the two small pressure oscil- 
lations measured above. Pressure records, micro- 
second roentgenograms, frames from motion pictures, 
and spark shadowgrams of shock iraves in water 
illustrate the findings. Johv L. Lindooist, M D. 


Glllis. L.r Hernia through the Foramen of Win- 
slow. Lancet, Lond., 1946, 2: 4S. 

Hernia through the foramen of Winslow js rare and 
has a very high mortality. It occurs in two forms: 
in one the hernia passes into the foramen of Winslow 
and remains in the lesser sac and in the other it re- 
enters the peritoneal cavity through the gastrohe- 
patic omentum. Either the small intestine ot the 
large intestine may enter the foramen of Winslow. 

The present case may throw some light on both 
the predisposing factors and the anomalies which 
are said to exist. 

A rigger, aged 41, was admitted to the hospital 
with a history that be bad been seized with, a sudden 
severe pain in the epigastrium while at stool. Thepam 
was sharp and continuous, did not radiate, and had 
not altered in character since its onset. He had 
vomited 4 times before admission. 

On examination he was in a severe state of shock 
and obviously in great pain. There was tenderness 
in the epigastrium and some guarding, but no rigid- 
ity. Acute intestinal obstruction or perforation was 
tentatively diagnosed. 

Under general anesthesia the patient was oper- 
ated on. The peritoneal cavity was opened through 
a m'ldline incision. There was some hloodstamea 
fluid present in the peritoneal cavity. No perforation 
could be found, but there was an unusual band run- 
ning across the posterior abdominal wall, toward the 
right hypochondrium. This consisted of small in- 
testine with its mesentery. As this was abnormal 
anatomically, the question arose whether this was 
not some form of transposition of the %nscera. fur- 
ther investigation showed that it was an internal 
hernia into the foramen of Winslow. 

The bowel could be coaxed back into the 
sac by stretching the foramen of Winslow with the 
fingers, by pressure on the gasliohepatic omentum, 
and by gentle traction on the entering g 

The loop, when reduced, was found to be about lO 
lodes of jejunum: it was purple and frayed but no 
devitalized. The proximal loops were distended, and 
the distal loops were collapsed. Rcsuscitatn c meas- 
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ures with warm towels improved the condition of 
the bowel, except for an area about the size of a 
shilling in the mesentery. 

The patient made an uninterrupted recovery and 
is quite well to date. 

The history of sudden pain while at stool suggests 
that the increase of intra-abdominal pressure al- 
lowed the small intestine, attached to an abnormally 
long mesentery, to be driven into the foramen of 
Wnslow. • If/VRRV W. Fink, M.D. 

Hamilton, T., and Hardy, J. E. S.: Hernia through 
the Foramen of Winslow Emerging through the 
Gastrohepatic Omentum. Med. J. Australia, 
1946, i: 805. 

A 29 year old male fitter in good health previously 
was seized suddenly with agonizing pain and attacks 
of vomiting. His temperature was normal but his 
pulse was only 52 per minute. The initial diagnosis 
was ruptured peptic ulcer, which because of a change 
in symptoms was later changed to obstruction of the 
small bowel and more specifically to strangulation of 
an internal hernia. 

At operation, at hours after the onset, through an 
upper abdominal paramedian incision on the right 
side and after displacement of the rectus laterally, 
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coils of dark blue, distended small gut could be seen, 
and a considerable amount of hemorrhagic serous ef- 
fusion continued to well into the wound. The dis- 
tended loops were traced upward and downward, 
and it became obvious that both limits of the bowel 
disappeared upward between the stomach and liver. 
On further investigation it was discovered that the 
coils passed through a rent in the lesser omentum in- 
to the lesser sac. With retractors and packs the fora- 
men of Winslow was sought, and it was discovered 
that two coils of gut passed through the opening. 
Attempts to reduce these failed at first, but after dig- 
ital dilatation of the foramen the gut could be extri- 
cated from the lesser sac and returned to its rightful 
position. About feet of small bowel had been in- 
volved, the involvement extending downward from 
about 3 feet from the duodenojejunal flexure. Both 
afferent and efferent loops were constricted at the for- 
amen. The congested gut was delivered and wrapped 
in moist, warm saline packs, and the lesser omen- 
tum was inspected. An oval hole, about 2}^ inches 
by tH inches was seen. This was sutured with cat- 
gut. The small bowel was returned to the abdomen 
and the wound was sutured in layers. 

The postoperative course was stormy but the pa- 
tient made a good recovery. Harry \V. Fink, M.D. 
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Kahanpaii, V. : The Pathogenesis of Ovarian Endo- 
metriosis (Ueber die Pathogenesc der Ovarialendo- 
metiiose). ^tfo obsi. gyn. scani., 1946, at: 139. 

Although the implantation theory of endometri- 
osis proposed by Sampson is rather widely accepted 
at the present time, there is still controversy con- 
cerning the mechanism of implantation and the 
pathogenesis of hemorrhagic cysts of the ovary. The 
author studied histological preparations of operative 
specimens in 6 cases of ovarian endometriosis and 
hemorrhagic cysts obtained at the Women’s Clinic 
in Helsinki. Serial sections were not made but 
samples of tissue were taken from each ovary and 
cyst and stained with hematoxylin van Gteson stain. 
The case histories, operative findings, and significant 
photomicrographs arc presented. 

Typical endometrial tissue was found both in 
proximity to and at a distance from the hemorrhagic 
cysts. Likewise, typical endometrial tissue was 
found on the surface of, and penetrating deeply into, 
the ovarian tissue. One specimen, removed at the 
beginning of menstruation, presented the appearance 
of a hemorrhagic cyst in the process of early devel- 
opment, the cyst cavity containing epithelium, blood, 
and secretion. In several instances a new observa- 
tion was made, namely, that primary endometriosis 
implantation may occur in the corpus luteum. 

The observations made in this study are thorough- 
ly in accord with Sampson’s theory concerning the 
origin of ovarian endometriosis and the gradual de- 
velopment of hemorrhagic cysts from the endomet- 
rial tissue. It appears that primacy implantation in 
the ovary may occur in a recently ruptured follicle 
or a young corpus luteum. The rupture of the fol- 
licle provides a break in the tunica albuginea, while 
the local blood imbibition of the tissues and the un- 
even surface favors the implantation and develop- 
ment of the endometrial fragment in the new site. 

With respect to the viability of endometrial frag- 
ments arriving at the ovary, it is probable that these 
fragments do not originate from the uterine mucosa 
during menstruation, but rather that thc>' arc de- 
rived from tubal endometrium during the menstru- 
ation interval, as suggested by I’hilipp and Huber. 
Following primary implantation in the ovary, propa- 
gation may occur by direct growth in continuity, or 
secondary implantation may occur from rupture of 
hemorrhagic cysts during the menstruation interval. 

John L Lindquist, M D 

Gianarotl, L.; A Contribution to the Problem of 
Serological Diagnosis of Cancer of the Uterus 
(Contnbuto alio studio della diagnosi sierologica del 
cancio dell’uleio) hiv.ital |i>i,i 943 , 4*9 

The method of Hirszfeld and Halber (with minor 
modifications) was utilized for serological diagnosis 


in a series of 56 cases of uterine or vaginal carcinoma, 
and a control group of 90 cases. The antigen was 
prepared from known carcinomatous tissue by al- 
coholicextraction, in several dilutions. Fresh guinea 
pig serum was employed as complement. Another 
method of diagnosis rvas accomplished with the use 
of rams’ red cells with a specified hemolysin. The 
<}uaittittes and technique were those commonly 
adopted for the M^assermann reaction. Readings 
were taken at 12 and 24 hours. 

Of the experimental group, 24 patients gave 
strongly posit i\’e reactions, 23 positive, and 9 weakly 
positive. The reactions of 84 of the control group 
were negative. Although these results are more con- 
sistent than those obtained by other methods, the 
specificity of the complement fixation method is not 
established. 

In view of the small incidence of positive reactions 
among the control group, however, the usefulness of 
the method is demonstrated, if not for the discovery 
of early lesions, at least as corroborative evidence in 
cases of doubtful lesions. 

Ep 57« B. FAisswcaiU, M.D. 


Ayre, J. E.; Vaginal and Cerslcal Cytology In Uter- 
ine Cancer Diagnosis. A m. 3 . Obsi., 194b, S*** 743 - 
This report consists of an analysis of too cases of 
genital malignancy studied in the Gynecologic 
Cytology Division of the Royal \’ictoria Hospital. 
Excellent colored photomicrographs of representa- 
tive cases are presented. _ . . 

In the 100 cases giving a tissue diagnosis of malig- 
nancy, the cytology smears showed an average error 
of 6 per cent. Smears taken routinely fwm the 
externa! cervical os have been found to be more 
reliable for diagnosis than vaginal smears. An in- 
teresting observation was that many of the cases of 
malignancy in the postmenopausal age 
showed evidence of associated estrogenic activity. 

The smear technique has been shown 
value in detecting cancer at an early stage. It bas 
proved helpful too m benign cases simulating malig- 
nancy clinically. Negative cell smears m such wses 
have been proved correct by biopsy. The metho 
has also been found to be of value in assessing radia- 
tion therapy , 

A new technique, the centrifuge cytology te 
nique, is presented briefly with illustrations. 

Edward L. Corneu, M.D. 


Fremont-Smlth. M.. Meigs. 5 . Y., Graham, R- M., 
and Gilbert, II. IL: Cancer of the Endome 
trlum. /. Am. M. Ass., 194^1 * 41 - o«S- 
The authors present a case treated with large 
amounts of estrogenic substance almost contmu y 
for 8 years with a final diagnosis of caicinom 
endometrium They found atrophic P, 

thelium after estrogen was withdrawn, and supp 
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that the patient was producing little or no estrogen, 
but after the administration of extrinsic estrogens 
she developed endometrial cancer. 

They reviewed the literature in regard to the re- 
lationships between estrogens and cancer of the 
breast, and cancer of the endometrium. In regard to 
the first relationship, it was noted that when Lacas- 
sagne gave diethylstilbestrol, chemically unrelated 
to the natural estrogens, to male mice it caused 
cancer. All authors agree that in addition to estro- 
genic stimulation of the breast, two-other factors are 
essential for the production of mammary cancer in 
mice; these are (i) a "milk factor" and (2) a heredi- 
tary factor. There have been several reports of 
ancer of the breast which occurred in women under 
estrogen therapy. In regard to the relationship be- 
tween estrogens and cancer of the endometrium, it 
is noted that no report of endometrial carcinoma in 
animals subjected to estrogen treatment has ap- 
peared, but cancer of the cervix has been produced 
by estrogens. 

In man, carcinoma developing on the basis of 
hyperplasia has been particularly observed by 
Novak and Yui. They found hyperplasia in 25 of 
104 cases of endometrial cancer. Randall believes 
that when postmenopausal bleeding occurs, the 
woman who has experienced menorrhagia during the 
climacterium presents a times greater chance of 
having adenocarcinoma of the uterus than does one 
who has had no excessive bleeding during this 
period. CATnERiNE B. Hess, M.D. 

EXTERNAL GENITALIA 

Slefeler, S. L.: A New Method of Treatment for 
Vaginitis and Cervicitis. Ain.J.Obsl., 1946, 52: 1. 

A new antivaginitis sulfathiazole polyethylene 
glycol acid jelly is described. The jelly Ts nonirritat- 
>ng, nonstaining, and of an agreeable odor. It 
spreads over the cervical and vaginal surfaces and is 
Completely soluble in the secretions. It does not 
easily leak out of the vagina unless the discharge is 
profuse. It has a mild but definite astringent effect 
on the vaginal mucosa. 

Use of the Jelly has resulted in excellent control of 
vaginitis of trichomonal, monilial, gonococcal, and 
nonspecific origin in 93 per cent of the cases ob- 
served, and in permanent cure in S3 per cent. Use 
of the jelly alone has given good results in the man- 
agement of cervical infections in 22 per cent of the 
cases treated. 

The period of convalescence can be markedly 
shortened, and annoying symptoms reduced by use 
of the jelly before and after such procedures as 
conization, coagulation, cauterization, plastic re- 
pair, and other intravagmal surgery. Healing was 
complete within an average time of 5 weeks with a 
minimum of sequelae. The convenience and sim- 
pUcity of the single dose disposable paper applicator 
lacilitates intravaginal medication both in the office 
and in the patient’s home. 

Edward L. Corijeie, M.D. 


MISCELLANEOUS 


Deter, R. L., Caldwell, G. T., and Folsom, A. I.: 
A Clinical and Pathological Study of the Poste- 
rior Female Urethra. J. Urol., Balt., 1046, <;>;• 
651. ^ 


The purpose of this study by the authors 'was to 
emphasize the importance of the glandular struc- 
tures cnoiuntered in the posterior female urethra. 
We have very meager knowledge of the embrj'ologj- 
of the female urethra. According to Evatt, the fe- 
male urethra is the counterpart of the whole pros- 
tatic urethra in the male. Histologically, glands 
were found in 92 per cent of the urethras studied. 
The main characteristic of these glands was that 
they appeared to be tubular glands and compound 
tubular glands. The closer to the bladder the sec- 
tions were taken, the greater was the number of 
glands that were seen. In roo per cent of the speci- 
mens showing glands their location was found to be 
on the lateral and posterior surfaces. 

The symptoms of posterior urethral disturbances 
were frequency, more diurnal than nocturnal, and 
bladder irritability. Cystoscopic examination shows 
intense redness of the mucous membrane with small 
elevated areas which appear to be cystic and give 
the urethra a granular appearance. 

These studies lend support to the opinion of some 
urologists that the pathological changes which take 
place in the posterior female urethra are produced by 
infection in the posterior urethral glands. It is also 
believed that the hormones play some part in the 
etiology. These changes are frequently found just 
preceding or just after the onset of puberty, in post- 
nuptial cises, in pregnancy, and at or after the 
menopause. Catherine B. Hess, M.D. 


Rauramo, M.r A Rapid and Easily Performed 
Method of Operation In Cases of Urinary In- 
continence (Au sujet d’une mfithode d’ operation 
rapide et facile i pratiquer dans les cas d’incon- 
Unence urinaire). Acla obst. gyn. seand., 1946, 26: 129. 

The author describes and illustrates a rapid and 
easily performed method of operation in cases of 
urinary incontinence. 

The procedure described is a modification of the 
operation published by Berkow in 1941 (Am. ' 7 . 
Obit., vol. 41). 

The author considers this method an improve- 
ment of the procedure of transplanting the urethral 
orifice as advocated by Pawlik, Dudley, and others. 

The essential point in the procedure consists in 
the careful detachment of the lower part of the 
urethra and its transplantation much higher, just 
beneath the clitoris, where it is fixed. In addition, the 
urethra is strengthened throughout its entire length 
by a supporting suture of the muscles of the uro- 
genital diaphragm, which recalls notably the pro- 
cedure of Opitz. Both Berkow and Burger (Zbl. 
Gyn., 1943), who modified the procedure, operated 
through a triangular incision, the apex of which was 
immediately beneath the clitoris and the lateral 
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morphological aspect of the vaginal smears varies in 

ThradSstalion of several hotrnonal prepara- 
tions nrodoces changes in the morphology of the 
‘mcarLmi the authors believe that a dose for such 
therapeutic measures could be ascertained as there* 
lation'^of the estrogens and androgens to the charrg- 
es arc quite definite and even characteristic. Irrita- 
ion infections, or individual variations can change 
the aspect of the morphological elements of the 

secretion from the vagina. v, r, 

Willi, E. Ricketts, M.D. 


Douay E.; Pelvic Endometriosis. (Endom^tiiose 
pelvienne). Rev.fr. gyn. obsl., 19461 4 *- 92 - 
Stimulated by papers and discussions of endo- 
metriosis given at the recent French Congress of 
Surgeons, the author reviews his c.Tpenenccs with 
this disease. , , . i. y ^ ^ 

As to the pathogenesis of this disease, he leans to 
the migratory theory. According to this theory, 
uterine mucosal cells, especially at the time of men- 
struation, are capable of migrating from the titcms 
by way of the lymphatics, the blood vessels, and the 
reflux flow through the tubes to neighboring tissues 
and organs and into the peritoneal cavity. In cer- 
tain cases the uterine mucosal cells, having migrated 
by one of these routes, fix themselves in their new 
habitat, and grow and develop into endometnomas. 
In these cases, the author believes, the displaced 
uterine cells are given a peculiar vitality and are 
made to develop into cndometrlomas under the in- 
fluence of an abnormal activity of the ovary. Cas- 
tration, which arrests the development and permits 
the regression of endometrial tissues, exerts its cilect 
on these tumors not so much by causing a cessation 
of menstruation (thereby removing the source ol 
uterine transplants) as by removing the abnormal 
activity of the ovary, which (in certain wses) per- 
mits migratory uterine cells to develop into endo- 
metriomas. The author hints that the prime cause 
of the abnormal activity of the ovary may be due to 
a function of the hypophysis. , 

Fourteen operative cases are reported in detail by 
the author. From his observation of these cases, he 
formulates his views as to the diagnosis and treat- 
ment of endometriomas. 

Endometrial dysmenorrhea is the most character 
istic clinical sign of pelvic endometriosis. It gams its 
maximum intensity at the end of menstruation and 
is prolonged several days later. The pain is 
at the site of the endometrial lesion, but it radiates 
throughout the pelvis, to the rectum, to the ovaries, 
to the lumbosacral region, the buttocks, and the 
perineum. It is due to the distention of the sma 
cavities lined with uterine mucosa which undergo, a 
menstruation, the same catamenial niodifimions 
that the mucosa of the uterus undergoes. The blooa, 
on finding no outlet, distends the endomctnal cav- 
ities and causes pain which is more acute as the 
surrounding the endometrioma is more 
menorrhea is at times violent and increases with ea 


menstrual period. In 8 of the 14 cases cited, this 
dysmenorrhea was present; it was associated with 
other causes of dysmenorrhea in 4 cases, and absent 
in 2 cases in which the tumor developed m pliable 
tissues more tolerant to distention. 

This dysmenorrhea can be differentiated from 
(i) that resulting from mechanical causes, e.g., sten- 
osis of the cervix and displacements of the uterus, as 
dysmenorrhea in the latter cases is present at the 
beginning of menstruation; (2) that resulting from 
uterine colic due to the expulsion of clots and_ shreds 
of uterine mucosa, which is present only during the 
Dcriod; (4) that resulting from ovarian disease w’hich 
is usually premenstrual; and (4) that resulting from 
acute inflammation of the adnexa, which is usually 

’’“peTvfc^S'mination reveals the presence of con- 
ditions as cervical stenosis, uterine displacements, 
and adnexal disease. 

StcrUity, habitually observed in endometriosis (2 
children in the 14 cases observed by the author) is 
not only due to tubular sterility but also to ovarian 

‘^'^FuncSal troubles of the ovary have repercussion 
in the general condition of the patient, gvmg tjse to 
hritability, fatigue, and emaciation. These disap- 

’’'vagSna' examination in endometrioma P“' 

teriot cul-de-sac reveals the presence of a hard retro- 
S masradherent to the*^ vaginal waU and very 

“teS exa^lauon reveals a tumor adherent to 
the tectum, while the overlying, mucosa is pliable. 
No blood appears on the examining finger. 

In endomeirioma in the region of the 

• «• .» rov/sTlft the orescnce of a fixed indurated mass 

„n ni nS be diflerentiated from 

S Se inliammation of the adnexa is ruled out 

S Isf dTfficu t teion to differentiate, because 
the most uimc progressive de- 

Xmen? -SbS great amount of fever may be 

P'ln"tU%''c°gionTf'’truterus, endometrioma re- 
but progressive development, m- 
ol Sckl trL?me"nt, and.extreme sensitive- 

"tpmKudtibovah?^^^^^ 
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toneum, which are the little bloody cysts character- 
istic of endometrioma. 

The following methods of Itealmenl are listed: 
(i) hormonal treatment with testosterone, (a) cas- 
tration by means of x-rays or radium, (3) surgical 
castration, and (4) complete excision of the lesions. 
If the lesions are limited, operation will be conserva- 
tive, and the ovarian and genital function will be 
retained. If the lesions are extensive, the operation 
will be radical— hysterectomy with castration. 

The method of treatment advised by the author is 
surgical intervention after a trial treatment with 
testosterone in moderate doses (from 80 to 100 mgm. 
monthly) over a relatively short period (3 months). 
If the painful crises persist and the tumor continues 
to grow, surgical intervention is indicated. 

Operation allows verification of the diagnosis, 
evaluation of the situation and extent of the endo- 
metrial lesions, reveals the pre^nce of associated 
lesions, and allows an opportunity to act accordingly. 

One must be content to remove all that is easily 
removable. In general, total or subtotal hysterec- 
tomy with castration is performed if the woman is 
relatively old or near the time of the menopause. If 
the woman is young a fragment of healthy ovary, 
either in situ or as a graft in the labia majora, is nec- 
essary to prevent the discomforts of castration. An 
ovarian graft in the labia is more desirable for if it 
undergoes cystic degeneration or develops into an 
endometrioma, it can be removed easily under local 
anesthesia. If such conditions occur in the fragment 
of ovary left in silu, radiotherapy may be employed 
to suspend the abnormal ovarian activity. The vi- 
tality of the graft lasts from 6 months to a years. 
Hormonal therapy is used, li necessary, after the 
ovarian graft ceases to function 


Some of the extensions of the endometriomas are 
important from the surgical point of view. 

As the fibrous bands of endometrial tissue iq- 
crease in sire, they displace the mobile organs, dis- 
tort them, invade them, and disturb their function, 
e.g., invasion of the colon and the rectum, It is usu- 
ally possible to remove the tumor without wounding 
the invaded organi 

The endometrial tumor has a tendency to encircle 
an organ, c.g., the ureter, deform it, and interfere 
with its function without invading its tissue. The 
tumor can often be removed without harming the 
ureter as Its walls are usually intact. 

At the time of operation, the surgeon should re- 
roos'e all endometrial lesions capable of producing 
subsequent trouble unless this would seriously inter- 
fere with the recovery of the patient. 

BUCKWELL hlARKHAil, M D. 


Mayo, S.: The High Peritonization in Gynecologi- 
cal Surgery (La pcptonuaci6n alta en cirujla gi- . 
necol 6 gica). Sem. med., B. Air., 1946, S 3 : 509. 


The author has found that in Buenos Aires sur- 
geons performing high peritonization or walling off 
of the pelvis in g>Tiecologic surgery obtain very good 
results. The suprapubic drainage used fotmeriy is 
used only very occasionally at the present time. The 
author advises such a procedure when gynecologic 
cxeresis is done and especially in cases in which there 
is a cancer of the uterus. High peritonization wasdone 
in 4i cases: for neoplasia of the neck of the uterus in 
94, for neoplasia of the body of the uterus in 4, for 
myoma with inflammation of the adnexa in ir, for 
myoma with endometriosis in i case, and for a cal- 
cined placenta in i cast. 

WiiLiASi E. Ricketts, M.o. 
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PREGNANCY AND ITS COMPLICATIONS 

Zlskin, D. E., and Nesse, G. J.: Pregnancy Glngi- 
Tjtls; ilistorj’, Classification, and Etiology. 
Am. J. Orthoionl.t 1946, 32: 390. 

Gingivitis occurs in from 50 to 70 per cent of 
pregnant women as compared with 15 to 18 per cent 
of nonpregnant women. The authors in an extended 
study, of which this article is a correlative summary, 
present a classification of pregnancy gingivitis and 
offer a concept of its etiology. 

The classification is based primarily on clinical 
observations made throughout pregnancy. Five 
major types of pregnancy gingivitis are distinguished 
clinically. They range from the commonest form 
characterized by bleeding from the gums to the so- 
called “pregnancy tumor.” This classification repre- 
sents the progressive changes in pregnancy, so more 
than one type may be present in the same case. The 
microscopic changes in biopsies from several hun- 
dred cases of pregnancy gingivitis are essentially the 
same. In the gingivae and oral mucous membranes 
during pregnancy there is a loss of surface keratin, 
hydropic alteration of the stratum spinosum, hyper- 
plasia of the stratum germinativum, and inflamma- 
tory changes in the lamina propria. 

In collecting evidence for the probable etiology of 
pregnancy gingivitis the authors have considered the 
general physiological changes in pregnancy, with 
special attention to the established interrelation- 
ships of endocrine and metabolic functions. This in- 
cludes a consideration of the action of the hypophy- 
sis, the thyroid, the adrenal cortex, the ovaries, the 
placenta, and the vitamins. The changes that other 
glandular imbalances may produce in the gingivae 
have been noted, and in this connection the effects of 
hormonal administration on the gingivae of Rhesus 
monkeys are mentioned. 

It appears that the immediate cause of the gin- 
gival changes is a diminished utilization of estrogen 
or a modification of estrogen metabolism. The fol- 
lowing possibilities are set forth: 

r. Estrogen during pregnancy is present in bound, 
inactive form, so that it may not be available to the 
gingivae to the expected extent, and hence does not 
have the usual beneficial effect on the gingivae. 

_ J. There may be a reduced ability of the oral 
tissues to utilize the available estrogen because of 
the increased amounts and modifying effect of pro- 
gesterone. 

3- The large amounts of chorionic gonadotropin 
D'ay affect the gingivae directly or indirectly. 

4- The increased activity of the thyroid and the 
adrenal cortex may modify the effect of available 
^trogen on the gingivae. 

5- Nutritional factors may alter the amount of 
endogenous estrogens available for the gingK'ae. 

L. jAims Talbot, >LD. 


Pan'ialnen, S.i The Frequency of Nephrogestosis 
during the Years of War (Frequence de la n6phro- 
gestose pendant les annees de guerre). Ada obsl. 
gyn. scand., 1946, 26; 174. 

The frequency of nephrogestosis markedly dimini- 
shes during the years of war. Restrictions of diet, 
necessitated by the emergency of war, are considered 
to be the cause of this diminution. 

The frequency of nephrogestosis was studied by 
the author in 2 localities, Helsinki and Turku, for the 
period from 1935 to 1944. A total of 31,125 deliver- 
ies were studied. Of the patients, 16,965 \yere seen at 
the Gynecological Clinic of the University of Helsin- 
ki, 11,484 at von Heideken’s Maternity Hospital at 
Turku, and 2,676 at the Departmental Hospital at 
Turku. The patients at von Heideken’s Hospital 
were inhabitants of the city of Turku, while those at 
the Departmental Hospital were from rural areas. 

Among the 16,965 deliveries at the University of 
Helsinki made in the period from 1935 to 1944, there 
were 2,106 cases 0/ nephrogestosis (12.6 per cent), 
while at this same institution, for the period from 
1926 to 1935, the percentage of nephrogestosis was 
19.2. 

Among the 11,484 deliveries made at von Heide- 
ken’s Hospital in the period from 1935 to 1944, there 
were 2,246 cases of nephrogestosis (19.6 per cent), 
while for the period from 1926 to 1935 the percentage 
of nephrogestosis was 20.8. 

Among the 2,676 deliveries at the Departmental 
Hospital at Turku in the period from 1935 to 1944, 
there were 453 cases of nephrogestosis (16.9%); no 
record was given for this condition from 1926 to 1935. 

The frequenc)’ of nephrogestosis reached its maxi- 
mum at Helsinki in 1936 with a percentage of 24.2, 
and its minimum in 1943 with a percentage of 5.6. 

At Turku, the frequency of nephrogestosis reached 
its maximum in 1939 and its minimum in 1943- 

Nephrogestosis is more general among primiparas 
than among multiparas. From 193S to i944 at Hel- 
sinki, nephrogestosis occurred in 15.9 per cent of the 
primiparas and in 8.8 per cent of the muUiparas. At 
von Jfeideken’s Hospital during the same period 
nephrogestosis occurred in 23.4 per cent of the primi- 
paras and in 15.3 per cent of the multiparas; at the 
Departmental Hospital it occurred in 20.7 per cent of 
the primiparas and in 13 per cent of the muUiparas. 
During the war years the disease diminished in fre- 
quency' in both primiparas and muUiparas. 

The war affected the young women more than the 
older women as nephrogestosis occurred less often in 
the young mothers, but the more serious cases of 
nephrogestosis occurred in the older rnothers. 

The frequency of nephrogestosis diminished also 
among the cases of twin pregnancy during the war 
years. 

The frequency of the less severe cases of nephro- 
gestosis (albuminuria and nephropathy) markedly 
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diminished dming the war years, but the more severe 
cases (pre-edampsia and eclampsia) shor^ little di- 
minution in frequency during the war. 

While the total mortality during delivery decreased 
during the war years, the mortality among patients 
with nephrogestosis increased. 

While the total infant mortality decreased during 
the war years, the infant mortality among the cases 
of nephrogestosis markedly increased during this 
period. 

In summary, it was found that nephrogestosis of 
all grades appears to decrease during wartime, chief- 
ly because of the impaired nutrition. Yet the nerve 
strain of war tends to heighten the blood pressure 
and increase the liability to convulsions which con- 
tributes to the increase in number of the more severe 
cases of nephrogestosis. 

Blackwzll Maasnuf, M.D. 

Duckering, F. A.: The Significance of Myoma Uteri 
in Pregnancy, /tni. J. Ohjt., 1946, 51: 819. 

The incidence of myoma uteri among the ob- 
stetric patients at the Woman’s Clinic of the New 
York Hospital is i 4 per cent. The role of myoma 
uteri in causing complications of pregnancy is clari- 
fied by comparing the patients who had myomas 
over 6 cm. in diameter to patients with myomas that 
were less than 6 cm. in diameter. 

Since m^oma uteri are found more frequently in 
the late childbearing ages, there is a high incidence 
of elderly primigravidas frg.? percent). Thesimifi- 
cance of myomas in causing sterility (s difficult to 
evaluate. 

Myomas are more easily detected early in preg- 
nancy or the postpartum period when the entire 
surface of the uterus can be explored on bimanual 
examination. Frequently they arc only diKoveted 
when complications of pregnancy and delivery focus 
attention on them. Antepartum pain due to myoma 
was present in li per cent of the patients in this 
series. However, there were very few cases in which 
pain was severe enough to necessitate operative in- 
tervention. The incidence of abortion (17.1 per 
cent) and of premature labor (5 per cent) in this 
series was twice the clinic incidence, which is 8 per 
cent and 2.5 per cent, respectively. 

Presentation is affected only by large tumors 
which interfere with the adaptation of the fetus to 
the longitudinal axis of the uterus. There is no evi- 
dence that myoma uteri is a factor in causing pro- 
longed labor or premature rupture of the membranes. 

There is a high operative incidence among pa- 
tients with large myomas (47 per cent) when com- 
' pared to patients with small fibroids (234 per cent) 
who have an incidence of operative deliveries similac 
to the general clinic. 

Thirteen patients had definite dystocia due to 
myoma. Postpartum hemorrhage is rarely caused 
by myomas. The incidence of postpartum hemor- 
rhage among the patients was 3.8 per cent, an in- 
cidence similar to that found in the total clinic, 
which varied from 1.7 per cent to 4 4 per cent during 


the same period of time. The incidence of puerperal 
sqisis was is-8 per cent, or more than twice as high 
p is found among the general clinic population. The 
increase in morbidity occurs almost entirely in the 
group of patients with large myomas. However, it 
cannot be accounted for on the basis of an incieastd 
operative incidence in this group as it is also pro- 
portionately higher following abortion and spon- 
taneous delivery. The fetal mortality among pa- 
tients in this series is 9.6 per cent compared to that of 
the dinic, which is 3.46 per cent. There were j 
maternal deaths. The presence of myomas was in- 
cidental and entirely unrelated to the cause of death 
in 2 of the patients. Edwaro L. Coktcll, M.D. 

Dannreuther. W. T.: Therapeutic Abortion In a 
General flospital. Am. J. Obsl., 1946, 52: 54. 

The author originally compiled the statistical data 
to secure the figures indicating the frequency of 
therapeutic abortion during a to year period. In 
this group of 84 cases, many of the abortions were 
done before the adoption of the existing rules at the 
New York Postgraduate Hospital. Possibly some of 
them would have been refused to-day. 

It would seem an almost impossible task to prove 
exactly to what e.xtent a therapeutic abortion con- 
tributes to the prolongation of life expectancy. The 
author has no intention of implying that a thera- 
peutic abortion can cure epilepsy or a brain tumor ot 
any other disease, but he believes that it may pro- 
tect the health and lengthen the life of many patients 
whose existence might otherwise be much more dis- 
tressing. F.dwabb L. CoawEtL, M.D. 


LABOR AND ITS COMPLICATIONS 
Fartwr, E. P.t The Induccloti of Labor with .Mether- 
gine. Am. J. 06;t,, 1946, s*: 859- 
It IS not the purpose of this article to advocate the 
routine induction of labor; rather it is to set forth a 
method of inducing labor which will be relatively 
safe to both the mother and infant w-hich may be 
used when the Induction of labor is indicated. _ 

A new synthetic ergot preparation, melhergme, 
was employed for the induction of labor lu 30 con- 
secutive cases and satisfactory results were obtainea 
in 27 instances. Metbergine was shown to 
ability to induce labor in the presence of intact a 
well as ruptured membranes. There were no in- 
ternal or fetal complications, and the length ot la 
was materially shortened when methergine wa 
used. Methergine may have considerable value 
cases of uterine inertia. . , _ 

EoWARu L. CORNsrr.. M.u- 


Ullery, J. C.: Continuous Spinal Analge^ In 
Cesarean Section. Am. J. Obst., 1946, 3 J.’ r ■ 
From the experience of delivering 5^’ 

oisacean section under continuous spinal a o 
mth no ■oateraol deaths, the authors behev-e that 
this is a sate anesthetic procedate tor both moine 
and child. All ot the babies, CJCepting the stJlborn, 
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showed no anoxemia, cried at once, were of good 
color, and required no resuscitation. The postoper- 
ative morbidity of the mothers was low, and the 
complications were no greater than those with in- 
halation anesthesia. The advantages of continuous 
spinal analgesia with its safety, low dosage, and 
controllability are emphasized and should make its 
use desirable in cesarean section. The technique is 
easy and requires only the care and caution that 
should be given when administering any anesthetic. 

Edward L. Cornell, M.D. 

NEWBORN 

Russ, J, D., and Strong, R. A.: Asphyxia of the 
Newborn Infant. At». J. OJiL, 1946, 31: 643. 

This study is based on 1,144 resuscitations of the 
newborn. In general, primiparas produce more 
asphyxiated babies than do multiparas. However, 
in the multiparous mother, for some undetermined 
reason, the third, sixth, eighth, and eleventh babies 
seem to have a greater tendency toward asphyxia- 
tion than the others. 

It is becoming increasingly evident that the pro- 
longation of labor is by far the most outstanding 
single cause of asphyxia of the newborn. It has been 
too easy to blame the analgesic drugs, but the 
asphyxia which is produced by drugs is by no means 
cither as frequent or as severe as that produced by 
a prolonged labor. 

It is the authors’ very firm and definite conviction 
that, if a routine catheterization of the newborn be 
done at every cesarean section immediately upon 
delivery, the death rate can be reduced from an 
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average between 8 and 10 per cent to as low as 2 per 
cent. 

Anoxemia from many causes is responsible for 18.5 
per cent of all deaths in newborn babies. It is the 
fourth most frequent cause of death in this age 
group. Among the most frequent contributing fac- 
tors of anoxemia are the age and parity of the 
mother, duration of labor, type of delivery, prepartal 
analgesia, and the anesthesias used during delivery. 
Less frequently, prematurity, premature separation 
of the placenta, bleeding placenta previa, or a short 
cord, prolapse, torsion, knot, kink, or compression 
of the cord may cause it. Anoxemia prolonged more 
than 2 minutes after delivery will cause cerebral 
changes, but the prompt initiation and maintenance 
of respiration within 30 seconds after the cord is cut 
will prevent these changes, and if respiration is 
established before 2 minutes it may oxygenate the 
blood sufficiently to arrest any changes which have 
begun. Edward L. Cornell, M.D. 
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dimiaished during the war years, but the mote severe 
cases (pre-eciarapsia and eclampsia) showed little di- 
minution in frequency during the war. 

While the total mortality during delivery decreased 
during the war years, the mortality among {utients 
with nephrogestosvs increased. 

While the total infant mortality decreased during 
the war years, the infant mortality among the cases 
of nephrogestosis markedly increased during this 
period. 

In summary, it was found that nephrogestosis of 
all grades appears to decrease during wartime, chief- 
ly because of the impaired nutrition. Yet the nerve 
strain of war tends to heighten the blood pressure 
and increase the liability to convulsions which con- 
tributes to the increase in number of the more severe 
cases of nephrogestosis. 

UtACCrVEtL Markrau, M.D. 

Duckerlng, F. A.j The Slfirjlflcanceo! Myoma Uteri 
in Pregnancy. Am. J. Obsl , 1946, ji: 819- 

The incidence of myoma uteri among the ob- 
stetric patients at the Woman's Clinic of the New 
York Hospital is 1.4 per cent The role of myoma 
uteri in causing complications of pregnancy is clari- 
fied by comparing the patients who had myomas 
over 6 cm. in diameter to patients with myomas that 
were less than 6 cm. in diameter. 

Since myoma uteri are found more frequently in 
the late childbearing ages, there is a high incidence 
of elderlv primigravidas ( iS 7 p«r cent). The signifi- 
cance of myomas in causing sterility Is difficult to 
evaluate. 

Myomas are more easily detected early in preg- 
nancy or the postpartum period when the entire 
surface of the uterus can be explored on bimanual 
examination, Frequently they arc only discovered 
when complications of pregnancy and delivery focus 
attention on them. Antepartum pain due to myoma 
was present in ij per cent of the patients in this 
series. However, there were very few cases in which 
pain was severe enough to necessitate operative in- 
tervention. The incidence of abortion (*7.1 per 
cent) and of premature labor (5 per cent) in this 
series was twice the clinic incidence, which is 8 per 
cent and 2.5 pet cent, respectively. 

Presentation is affected only by Urge tumors 
which interfere with the adaptation of the fetus to 
the longitudinal axis of the uterus. There is no evi- 
dence that myoma uteri is a factor in causing pro- 
longed labor or premature rupture of the membranes. 

There is a high operative incidence among pa- 
tients with large myomas (47 per cent) when com- 
pared to patients with small fibroids (2^.4 per cent) 
who have an incidence of operative deliveries similar 
to the general clinic. 

Thirteen patients had definite dystocia due to 
myoma. Postpartum hemorrhage is rarely caused 
by myomas The incidence of postpartum hemor- 
rhage among the patients was 3 8 per cent, an in- 
cidence similar to that found in the total clinic, 
which varied from 1.7 per cent to 4 4 i>er cent during 


the same period of time. The incidence oi puerperal 
sepsis was 15.8 per cent, or more than twice as hi'’}i 
as is found among the general clinic population. The 
increase in morbidity occurs almost entirely b the 
group of patients with large myomas However, it 
civkuot be accounted for on the basis r<i an inneasfil 
operative incidence in this group as it is abo pro- 
portionately higher following abortion and spon- 
taneous delivery. The fetal mortality among pa- 
tients in thU series is q.6 per cent compared to that o{ 
the dinic, which is 3,46 per cent. There were 3 
maternal deaths. The presence of myomas was ia- 
cidental and entirely unrelated to the cause of death 
in 3 of the patients. Edward b. CQRsEii,M.D. 

Dannreuther, W, T.: Therapeutic Abortion In a 
General Hospital. Am. J. Obst., 1946, 52; 54 

The author origioally compiled the statistical data 
to secure the figures indicating the frequency of 
therapeutic abortion during a 10 year period. In 
this group of 84 cases, many of the abortions were 
done before the adoption of the existing rules at the 
New York Postgraduate Hospital. Possibly some of 
them would have been refus^ to-day. 

It would seem an almost impossible task to prove 
exactly to what extent a therapeutic abortion coo- 
tributes to the prolongation of life expectancy. The 
author has no intention of implying that a thera- 
peutic abortion can cure epilepsy or a brain tumor or 
any other disease, but he believes that it may pro- 
tect the health and lengthen the life of manypatleriW 
whose existence might otherwise be much more dis- 
tressing. Edward L. Coxsxii, W.u. 


LABOR AND ITS COMPLICATIONS 


Farbcr, E. P.*. The Induction of LahorwlthMether' 
glne. dm. 7. Girt., 1946, sr: 859. 

It is not the purpose of this article to advocate t^he 
coutine induction of labor; rather it is bi set forth a 
method of inducing labor which will be relatively 
safe to both the mother and infant which may d 
used when the induction of labor is indicated. _ 

A new synthetic ergot preparation, metnergme, 
was employed for the induction of labor m 3® 
secutive cases and satisfactory results were 
in 37 instances. Jlethergine was shown to ^ 
ability to induce labor in the presence of intact 
well as ruptured membranes, There were n® 
temal or fetal complications, and the length 01 1 
was materially shortened when methergtne ^ 
used. Mclhergine may have considerable valu 
cases of uterine inertia. 

Edward L. CoiuJiLt. M.D- 


Ullery, J. G.s Continuous Spinal Analge^a In 
Cesarean Section. Am. J. Obst., 1946. S*- * • 


From the experience of delivering 30® 5^3 


) maternal oeatns, viw . 

this is a safe anesthetic procedure for holh . 
and child. All of the babies, excepting the stillborn, 
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showed no anoxemia, cried at once, were of good 
color, and required no resuscitation. The postoper- 
ative morbidity of the mothers was low, and the 
complications were no greater than those with in- 
halation anesthesia. The advantages of continuous 
spinal analgesia with its safety, low dosage, and 
controllability are emphasized and should make its 
use desirable in cesarean section. The technique is 
easy and requires only the care and caution that 
should be given when administering any anesthetic. 

Edward L. Corneil, M.D. 

NEWBORN 

Russ, J. D., and Strong, R. A.: Asphyxia of the 
Newborn Infant. Am. J. Obsl., 1946, 31 : 643. 

This study is based on 1,144 resuscitations of the 
newborn. In general, primiparas produce more 
asphyxiated babies than do multiparas. However, 
in the multiparous mother, for some undetermined 
reason, the third, sixth, eighth, and eleventh babies 
seem to have a greater tendency toward asphyxia- 
tion than the others. 

It is becoming increasingly evident that the pro- 
longation of labor is by far the most outstanding 
single cause of asphyxia of the newborn. It has been 
too easy to blame the analgesic drugs, but the 
asphyxia which is produced by drugs is by no means 
cither as frequent or as severe as that produced by 
a prolonged labor. 

It is the authors’ very firm and definite conviction 
that, if a routine catheterization of the newborn be 
done at every cesarean section immediately upon 
delivery, the death rate can be reduced from an 
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average between 8 and 10 per cent to as low as 2 per 
cent. 

Anoxemia from many causes is responsible for 18.5 
per cent of all deaths in newborn babies. It is the 
fourth most frequent cause of death in this age 
group. Among the most frequent contributing fac- 
tors of anoxemia are the age and parity of the 
mother, duration of labor, type of delivep', prepartal 
analgesia, and the anesthesias used during delivery. 
Less frequently, prematurity, premature separation 
of the placenta, bleeding placenta previa, or a short 
cord, prolapse, torsion, knot, kink, or compression 
of the cord may cause it. Anoxemia prolonged more 
than 2 minutes after delivery will cause cerebral 
changes, but the prompt initiation and maintenance 
of respiration within jo seconds after the cord is cut 
will prevent these changes, and if respiration is 
established before 2 minutes it may oxygenate the 
blood sufficiently to arrest any changes which have 
begun. Edward L. Corkell, M.D. 
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KarnctI, F.: Tuberculosis of the Renal Pyramids 
(Contributo alio studio della tuberculosi delle pa- 
pille renali). Arch. ital. tirol., 1945, ai: aoi. 

Tuberculosis of the renal pyramids may be sub- 
divided into the following classes: (i) miliary diffuse, 
(2) miliary circumscribed, (3) nodular, (4) cystic, 
and {$> ulccrocaseous. 

The spread of the tubercle bacillus to the kidney 
may be hematogenous, through ascending urogen- 
ital infection, by way of the lymphatics, or by a 
combination of these methods. Hematogenous 
spread may be direct, as the apex of the p3'ramids is 
a vascular net which forms a delicate reticulum of 
capillaries stopping the tubercle bacilli at this point, 
or it may be indirect, the bacilli passing through the 
gloractulus with the urine and thus infecting the 
pyramids. 

A t)’picai case presents the following symptoms: 
pyuria, hematuria, dvsuria, nocturnal polyuria, 
Spontaneous attacks of pain in the lumbar region, 
and lumbar tenderness 

Recovery of the tubercle bacilli by ureteral cathe- 
terization makes an absolute diagnosis although the 
history ol tuberculosis elsewhere in the body is of 
some help, and in some cases an exploratory kidney 
operation is necessary to reveal the tuberculosis on 
sect on. 

Early nephrectomy is the treatment of choice pro- 
vided the other kidney has good function. Pro- 
longing the treatment causes the lesion to become 
diffuse and spread to the opposite kidney. 

.Arthur T. Civolla, M.D- 

Deming, C. L.: The Prognosis and Problems In 
Renal Tumors. J. Urol., Balt., 1946, 55: 571- 

During the past 23 years, 82 cases of renal neo- 
plasm have been admitted to the New Haven Hos- 
pital in New Haven, Connecticut. In the present 
report, these cases ate caretuUy analysed, and the 
methods of therapy evaluated. 

Renal new growths were found to occur during 
two periods of life, the first decade and the latter 
decades.. In the author’s series 13J.4 per cent of the 
tumors were found in children and this, along with 
the embryonic tumors in adult life, would seem to 
suggest a congenital factor. The absence of these 
tumors during adolescence, their scarcity during the 
third and fourth decades, and their preponderance 
in the male all are observations, but unexplained. 

The cytological classification of tumors is referred 
to, but is viewed from the aspect of the clinician, and 
it is noted that irrespective of the histological pic- 
tuie, their subjective and objective findings arc 
similar, as well as their prognosis. Present day 
thcrapeusis affords less than a 20 per cent chance of 
cure, and in this series only 9 08 per cent. 


It is of interest to note in this series of cases that ii 
occurred in children and only 3 of these were IVilms' 
tumors. The remaining tumors in this decade were 
sympathicoblastomas, sarcomas, embryonal car- 
cinomas and neurogenic fibrosarcomas. 

The author advocates repeated roentgenographic 
examinations to facilitate the diagnosis in question- 
able cases, but points out that usually pyelography 
quickly establishes the diagnosis of renal tumor by 
depicting a mass associated with the kidney, an ab- 
normality or deformity of one or mote of the calyces, 
or an abnormal peripheral outline of the suspected 
kidney. The author emphasizes the difficulty of 
surgical extirpation of a fixed kidney with tumor and 
suggests that the mobility of the organ be deter- 
mined at the time of pyelography. 

In this series of Si patients with renal tumor, 69 
had a nephrectomy, 4 had a biopsy of the tumor with 
ligation of the ureter, and 2 others had only a biopsy 
of the tumor. There were 4 operative deaths. Seven 
of the 82 individuals were admitted in extremis and 
died soon thereafter. 

The mortality in the series 0/ patients ispesented 
graphically and reveals the results at a glance. In 
the group with hypernephromas, only ip.J per cent 
of the patients were alive after 5 years; 14.6 per cent 
were alive after to years, but ot these, ooly q.oS per 
cent were free of tumor. The patients with syn^ 
pathicoblastomas and embry’onic carcinomas all died 
within 3 years. Tumors of the renal pelvis too were 
found problematical, and thus the author’s final per- 
centage of control was found to be 9.08 pet cent for 
the group. 

The unpredictability and multiplicity of meta- 
static lesions of renal new growths do not permit 
early removal of these lesions, and thus, control. 
Furthermore, irradiation has not proved to be effec- 
tive since there is no means of absolute prediction of 
radioscnsitivlty. Thus, the only means of absolute 
cute is early diagnosis and complete surgical re- 
moval, but Ihecc vs no means available to 
the presence or absence of minute widespread dis- 
semination. 

In addition it was found in this series of cases 
that there was little difference in the mortality ot 
individuals whose condition was diagnosed amt 
treated early, and in those in whom there was dclaj 
in diagnosis; i.e., 64 per cent and 58.7 per cent, re- 
spectively. . , 

It is concluded from the finding of patients wno 
dM of the disease as late as 10 years following sur- 
gery’, that a 10 year observation is not , 

assume a cure from renal malignancy, and that t 
present therapeusis which effects but a 9 oS per ce 
cure is far from satisfactory. The determination 

malignancy and radiosensitivity by biologicat metn- 

ods, in addition to the study of cytologiol 
lecture, is advocated along with the obvious la 
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that the successful treatment of renal neoplasm is 
not found in the present methods at our disposal. 

Robert Rich, Jr., M.D. 

Jacobs, A.: Transplantation of Duplicated Ureters 
Into the Bowel, with a Report on 3 Cases. Brit. 
J. Urol.y 1946, 18: 4. 

A double ureter is comparatively common, and the 
possibility of the e-iistence of such an anomaly must 
be borne in mind whenever the operation of trans- 
planting the ureters into the bowel is contemplated. 
.Among a series of 44 patients, on whom the author 
performed this operation, a complete double ureter 
was found in 3, all on the left side. 

In I case of urethrovesicovaginal fistula the 3 
ureters were transplanted simultaneously. In the 
second case (papillary carcinoma of the urinary blad- 
der) the right ureter was transplanted at the first 
stage, and at the second stage, a month later, both 
left ureters were transplanted and total cystectomy 
with removal of the prostate and seminal vesicles 
was carried out. In the third case (infiltrating car- 
cinoma of the urinary bladder) 2 dilated left ureters 
were implanted, and at the second stage, i month 
later, the right ureter was implanted and total 
cystectomy was performed. 

In spite of the dilatation of the left ureters in the 
last case the implant took well and urine promptly 
appeared in the rectum, as determined by drainage 
from a rectal tube. The quick immediate recovery 
was soon followed by rapid deterioration and death 
due to generalized metastases. 

The technique employed in all 3 cases was essen- 
tially that of the Coffey No, i operation. The 
author recommends the temporary presence of a 
ureteral catheter while the serosal and muscular flaps 
are being approximated to prevent constriction. 
The catheter is then withdrawn before the distal end 
of the ureteral stump is inserted into the lumen of the 
bowel. Frederick R. LiEBERtnaL, >I.D, 

BLADDER, URETHRA, ARD PENIS 

Michels, L. M.r Wounds of the Urinary Bladder. 
Ann. Surg., 1946, 123: 999. 

In a 16 month period an auxiliary surgical group 
functioning in the Italian, French, and German 
theaters of war operated upon 3,154 wounded indi- 
viduals; t53 of these (4.0 per cent) had blad<lcr le- 
sions. The diagnosis of a bladder lesion may be 
made from the alignment of the wounds of entrance 
and e.tit and by the location of the foreign body as 
demonstrated roentgenographically. The most fre- 
quent wounds of entry were in the buttocks (56 
limes) and in the anterior abdominal wall (56 times). 
’ Other sites of entry were in the hip, thigh, perineum, 
back, and flank. Wounds of e.xit were present in onp- 
third of the cases, the missile having been retained in 

two-thiids. 

There is nothing characteristic in the abdominal 
physical findings. The presence of a urinary fistula 
indicates damage to some portion of the genito- 


urinary tract, as does hematuria. Clear urine docs 
not contraindicate bladder damage (5 cases in this 
series). Filling of the urinary bladder with some 
solution prior to surgery’ for diagnosis is not iccom- 
mended because of the danger of forcing contamin 
ated material into the peritoneal cavity or retroperit 
oneal region. Since celiotomy is usually necessarj 
for associated abdominal lesions, intraparietal blad- 
der lesions can be seen directly. 

The correct diagnosis was made preoperatively ot 
at surgery in 149 of these cases. Si.x cases were over- 
looked, and 2 of the patients died. In 3 urinary 
fistulas developed, which later responded satisfac- 
torily to cystostomy. The sixth patient passed a 
foreign body per urethra and recovered following the 
insertion of an indwelling catheter. Eighty-six per 
cent of the patients had bowel lesions in addition to 
the bladder damage. The former always receive 
primary consideration, 

The mortality rate of patients having bladder le- 
sions depends mainly upon how much bowel damage 
coe.xlsts. Uncomplicated bladder lacerations which 
are operated upon promptly arc not life-threatening. 

In 35 cases the injury was due to a bullet from a 
gun (mortality 34 per cent), in 71 to shell fragments 
(mortality 32 per cent), and in 9 to pressure (no 
mortality); in 46 cases the missile was not recorded. 

In 137 cases the laccTation was intrapcritoneal, in 
9 extrapcritoneal, and in 9, both. Nine patients had 
a severe contusion without a laceration. 

Repair of the laceration with suprapubic cystost- 
omy is the surgical procedure of choice. The abdo- 
men is opened to explore and repair whatever other 
intrapcritoneal injury is present and the bladder in- 
jury is mspccled and repaired at the same time. 

Xo infection of the paravesical tissue occurred in 
any of the surviving patients. 

FREDI'.RICK R. LlDUERTirAt, M.D. 

Milner, W. A.: The Treatment of Carcinoma of the 
Bladder for the Past 5 Years, with Special Ref- 
erence to the Closed Method of Treatment. 
J. Urol, Balt, 1946, 55: 607. 

There arc reported 245 cases which were operated 
upon for a vesical neoplasm during a 5 year period 
at the .Albany Hospital in Albany, New York. The 
average age of the patients was 62.9 years, and the 
incidence in the male was found to be almost 3 times 
that in the female. The author notes with interest 
that 12.5 months elapsed after the initial symptom 
before the patient sought cither diagnosis or treat- 
ment. Intermittent hematuria was the presenting 
symptom in 94 per cent of the individuals, and the 
remaining patients complained of dysurla or pre- 
sented the neoplasm as an incidental finding during 
a O'Sloscopic examination undertaken for other 
reasons. In some the cystogram during intravenous 
pj-elography presented the diagnostic filling defect 
of the bladder. 

In 229 instances, or 93 per cent of the individuals, 
the closwl method, or iTan^urclhral resection, w-as 
undertaken and the rejection was carried to a dcjilh 
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to expose the vesical musculature whenever neo- 
plastic infiltration did not preclude this objective. 
In addition, it was advised that }4 of an inch bf 
normal mucosa around the base of the tumor be re- 
moved and that this be followed by thorough ful- 
gutation of the base. The author emphasizes the 
fact that tumor size is not a determining factor in 
the use of transurethral resection in the treatment, 
and to substantiate this contention 3 cases ate re- 
ported in which the resected tumor weighed more 
than 100 gm. One tumor, weighing 344 gm., was 
removed in two sittings; the second, weighing 132 
gm., was resected in a single sitting; and the third, 
weighing 127 gm., was removed in 2 operations, like 
the first. The first of these 3 patients was relieved of 
his obstruction for la months following the surgery, 
and the 2 others are living and free of their disease 
for 3 years and 7 months, respectively. 

In addition to resection and fulguration, the use 
of radon seeds and deep x-rays is advocate. Plat- 
inum nonremovable seeds of 1.5 me. are implanted 
so that each seed radiates an area of 1 sq. cm. The 
selection of cases for radium implantation Is based 
on the evidence of infiltration at the initial cysto- 
scopy. The z-rays, of from 4,000 to 5,000 units, are 
delivered through 3 portals and are used in individ- 
uals in whom extension of the condition is believed 
to require additional therapeutic assistance. Also, 
the author believes that x-ra>'s materially reduce the 
rate oi lecurience in multiple papillary carcinoma of 
grade I. 

Fifteen patients were treated with partial cystec- 
tomy or segmental resection of the bladder. One of 
the patients in this group was operated upon on 2 
occasions and at the time of this report had survived 
for 4 years and showed metastatic lesions. Another 
died as a result of the surgery. Four patients died of 
their disease, and the remaining 9 were alive and well 
from 2 months to 5 years after operation. Five of the 
g patients mentioned have had small recurrences 
which were controlled by transurethral fulguration 
or resection. 

In 3 instances total cystectomy was done and the 
patients lived from 12 months to 2 years. The indi- 
cation for this procedure was intractable pain in i 
case and multiple papillary tumors in 2 cases. 

In reviewing the pathology of the tumors removed 
it was found that of the 240 tumors graded the ma- 
jority were papillary carcinomas of grades I and II 
and next in frequence were epidermoids of grades 
III, II, and IV, respectively. 

It is noted that the mortality figures revealed that 
the majority of the patients died less than 2 >'eats 
after surgery’, and that of the entire group of 189 
patients, 77 died. Ten individuals died of other 
causes and were free of tumor at the time of death; 
2 were moribund and died without having an opera- 
tion, and 50, or 32.2 per cent, died as a result of their 
disease. The operative mortality in total cystec- 
tomy was 33.3 per cent as compared to 6.6 per cent in 
segmental resection and 0.44 per cent in transure- 
thral resection. 


_Of the living individuals the majority have sur- 
vived operation less than 2 years, and 4 for 5 years. 
One of the latter is at present sufiering with the 
disease; this individual had been treated by seg- 
mental resection of the bladder. 

The author concludes that transurethral resectioa 
of bladder tumors is to be reserved for vesical neo- 
plasms of the less invasive tj|pe, but should be exe- 
cuted with a distinctly radical approach. In in- 
stances of increased neoplastic invasion the mote 
frequent use of segmental resection and complete 
cystectomy is to be seriously considered. 

Robert Lien, Jr., M.D. 


Vajano, D.: The Treatment of Cancer of the Penis 
(II trattamento del cancro del pene). Tumori, Mi- 
lano, 1942, 28: 55. 

Of all the tumors of epithelial origin, carcinoma 
of the penis is the rarest, being present in only 20 of 
2,194 cases. Although most of the patients were in 
the 6th decade, the youngest one was 26 years of age, 
and the oldest was 82 years of age. Predisposing 
factors in order of frequency are: (i) phimosis, 
(a) balanitis, (3) syphilis, (4) chancroid, (5) leuco- 
plakia, (6) hyperplasia, (7) Paget’s disease, (8) Bol- 
en’s disease, (^9) trauma, and (re) venereal warts. 

The pathological findings are grossly classified 
into two forms: a papillary tumor of the glans^or an 
Infiltrative tumor of the prepuce, and, histologically, 
a spinocellular epithelioma or a basal cell catciaoma- 
The symptoms are pain in the glans and purulent 
discharge from the urethral orifice, which may be 
mixed with blood. , 

Melastases are rare and. if present, are slowly 
carried through the lymphatics to the inguinal lymph 
nodes. , . 

The treatment may be one of three types: (i) sur- 
gery, (a) radiation, and (s) a combination of surgery 
and radiation. / \ - 

Surgical management may be as follows: W ' 
dsion of the primary lesion with the el«tfocautco , 
which is indicated early when no ly'^pbndenopal y 
is present; (b) partial amputation of the shaft ol tne 
penis with the electrocautery, which is indiiatM m 

carcinoma of the glans; (c) amputation of the e 

■ ■ ,uld’s oneration), indicated m disseminated 


shaft (Gould’s operation), indicated il 
carcinoma of the corpus cavernosum and ° . 
sum; (d) total emasculinization (Chalot s opera , 
reserved in cases in which the scrotum is inv , 
and (e) extirpation of the inguinal glands in con- 
junction with the operation of Gould or > 

indicated in cases that have been subjecte P 
vious surgery or radiation therapy. 

In radiation therapy, radium is used on 
lesion, while in the more advanced 
used on the lesion and the inguinal lymiph 6 ' 

The mixed method of treatment may bea. follows, 
(a) amputation and irradiation of the g J’ , 
x-rays or radium; (b) radium or x-ray tre 
the primary lesion and removal of 

glands; (c) radium or x-ray treatment of t P.. 

lesion and removal of the inguinal gland , 
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by postoperative -radiation to the glandular area; 
(d) radiation of the primary lesion plus conservative 
amputation and radiation of the lymph glands, with 
or without extirpation; (e) circumcision and radia- 
tion of the primary lesion with radium, and (f) eke- 
troexcision of the primary lesion followed by radium 
therapy. Arthur F. Citolla, M.D. 

GENITAL ORGANS 

Wattenberg, C. A.: Liver Changes and Other Ef- 
fects of Olethylstilbcstrol during Treatment of 
Prostate Gland Cancer, /. Urol., Bait., 1946, 55: 
631. 

The toxicology of synthetic estrogens with refer- 
ence to experimental animals is briefly discussed 
and a case is reported of an individual who developed 
hepatitis during diethylstilbestrol therapy for malig- 
nancy of the prostate. 

The patient was white, and 63 years of age. There 
was present irregularity of the prostate suggesting 
carcinoma, biit no evidence of metastasis. The pa- 
tient was placed on 15 mgm. of diethylstilbestrol 
daily until 150 mgm. had been taken, and thereafter 
the dose was reduced to 10 mgm. a day for a period 
of several months until a total dosage of i ,940 mgm. 
were consumed.. At this time there was no ankle 
edema, very little breast enlargement, and no ten- 
derness or pain. In addition, the patient’s initial 
nocturia of 6 times, frequency, inability or difliculty 
In initiating the urinary stream, and dribbling all had 
subsided. He felt himself in excellent health. The 
daily dose of diethylstilbestrol was reduced to s 
mgm. and after more than 620 mgm. had been used 
at this dosage, or a total of 2,700 mgm., the patient 
began complaining of gastric distress and a constant 
feeling of hunger in spite of eating regularly. This 
was followed by a dermatitis which was diagnosed as 
a “drug rash." Icterus soon followed and along with 
it, leg and ankle edema, enlargement and tenderness 
of the liver, and a prominence of the superficial ab- 
dominal veins. The icterus index was 200 and better 
x-ray examination of the bony pelvis revealed met- 
astases although the prostate at this time felt small 
and soft. 

At the time of an exploratory laparotomy the liver 
was found smooth and without tumor. A biopsy 
showed fibrosis of the portal areas, and surrounding 
the central veins the bile capillaries were dilated. 
There was evidence of bile retention and cloudy 
swelling — a toxic hepatitis. The gall bladder and 
common duct were dilated but this was found upon 
histological study to be due to edema, and a similar 
picture was found in the pancreas and a regional 
lymph node. 

After several months of not taking diethylstil- 
bcstrol, the patient noticed the onset of urinary com- 
plaints. Since the resumption of the synthetic hor- 
mone was thought contraindicated in this case, a 
bilateral orchectomy was done. 

The author briefly mentions the side effects of di- 
cthyjstilbcstrol when it is given for carcinoma of the 
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prostate. The cytological effects in the prostatic 
cancer are regression of the previously foamlike 
r^topUsm, eccentricity of the nuclei, along with 
pyknosis, and even actual destruction leaving only 
cytoplasmic debris. In the testicle the effects are a 
thickening of the basement membrane of the sem- 
iniferous tubules with fibrous tissue and marked ar- 
restment of spermatogenesis. The posterior urethra 
reveals squamous metaplasia. The breasts reveal 
edema, proliferation of the duct epithelium along 
with budding of the ducts, an increase in both con- 
nective tissue, and vascularity and a deposition of 
fat. 

The article is well illustrated with exceptionally 
clear cut microphotographs of tissues in both the 
pre- and postdiethylstilbcstrol phase. 

Robert Lich, Jr., M.D. 

Sworn, B. R., Marshall, F. W., and Edwards, J. L.: 
Solid Tumors of the Epididymis. Brit. J. Surg., 
1946, 33: 37S- 

Tumors of the epididymis are still regarded as 
rare. However, in s years the authors have seen 3 
such tumors of glandular type, 2 of which are de- 
scribed in detail. Each had a fibrous capsule con- 
taining smooth muscle in varying amount in addition 
to the glandular elements. Lymph follicles with 
germinal centers were also present. The morphology 
ol the cells lining the tubules provided inconclusive 
evidence as to whether the growth was an endothe- 
lioma (or mesothelioma as suggested by Mackay) 
on the one hand, or an adenoma on the other. 

Since glandular elements, plain muscle, and 
lymphoid tissue with germinal centers ate associated 
in many of these tumors, and since their origin is 
still debated, the authors believe that the least objec- 
tionable and most noncommittal designation would 
be “mixed tumors” of the epididymis. As in the 
case of the salivary glands, the term is held not to 
possess the implications of teratoma. 

These tumors appear to be benign and the history 
often covers many years, but the postoperative 
period is in most cases not yet long enough to be 
significant. Frederick R. LiEBERinAL, M.D. 

Scheetz, R. J.. and Leddy, E. T.: Roentgen Therapy 
for Malignant Teratoma of the Testis. Am. J. 
Roentg; 1946, SS : 754. 

This article is based on 54 cases of malignant tera- 
toma of the testis that have been observed at the 
Mayo Clinic. 

Since these tumors usually develop during the 
period of greatest sexual potency, it has been 
thought that there possibly is some relation between 
sexual function and the development of the tumor. 
A history of trauma can be obtained in from 10 to 30 
per cent of the cases of teratoma but it is doubtful 
whether trauma has any etiologic significance. It 
does, however, serve to call attention to a pre-exist- 
ing malignant lesion. 

It is generally accepted that cryptorchidism tends 
to favor the development of malignant tumors of the 
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testis. In all of the cases in this series, the invoK'ed 
testis was situated in the scrotum. In the series of 
S4 cases of teratoma, the youngest patient was 15 
years of age and the oldest was 59 years. In more 
than half of the cases (54 per cent) the patients were 
in the third decade of life and in 50 cases (93 per 
cent) the patients were between 15 and 39 years of 
age. 

Broders divided tumors of the seminal epithelium 
into three main groups: (i) teratomas, (2) adenocar- 
cinomas of the seminoma type, and {3) adenocar- 
cinomas of the testis. The teratomas were sub- 
divided into two subgroups: the benign and the 
malignant. 

In this series of 54 cases, the site of the tumor was 
in the right testis in 28 cases and in the left testis in 
26 cases. 

A painless swelling of the testis was the initial 
symptom in 68 per tent of the 54 cases. 

The tumor may be very small and be buried in the 
substance of the testis; on the other hand, the in- 
volved testis may be as large as a fetal head. In 13 
of the 37 cases in which the tumor had not been 
treated previously, the involved testis was the size 
of an orange when the patient was examined 

In 7 cases the initial symptoms were referable to 
the metastatic lesions. This uould seem to indicate 
that malignant teratomas tend to metastasize early, 
often before the patient is aware that the testis is 
the seat of serious trouble. 

A painful testis was the only symptom in 3 cases, 
in 5 other cases pain was associated with swelling of 
the testis. In 8 additional cases, the patients com- 
plained of a painful testis when they sought medical 
advice, therefore, testicular pain was a prominent 
symptom in 16 cases Pain occurs more frequently in 
cases of malignant teratoma than it docs in cases of 
seminoma. 

Many other symptoms were present by the time 
the patients consulted a physician. One of the com- 
monest symptoms was dragging pain in the groin on 
the involved side, and this often was accompanied 
by pain in the loner part of the back. 

In 17 of the 37 cases in which the tumor had not 
been treated previou'>\y, there was clinical evidence 
of metastasis when the patients were examined. The 
site of the metastatic lesions in these cases was: the 
para-aortlc lymph nodes in 13 cases, the supra- 
clavicular lymph nodes in 7 cases, the peribronchial 
lymph nodes in 6 casc«. the inguinal lymph nodes in 
5 ca«es, and the bones in i case. 

In s cases the breasts were enlarged and tender 
This ^ange is due to an actual proliferation of the 
mammary tissue which apparently is stimulated by 
gonadotropic substances in the primary tumor or in 
the metastatic lesions. 

A hydrocele was present in 7 of the 37 cases. A 
varicocele was present in 2 cases. 

A few of the diseases that may be confused with a 
tumor of the testis are tuberculous epididymitis, 
hydrocele, hernia, gumma of the testU, and hen^to- 
cde. The finding of a firm, smooth or nodular scrotal 


mass that is about the same shape as a normal testis 
and does not involve the epididymis should cause 
one to suspect that a tumor of the testis is present. 

The value of the tests for gonadotropin is decided- 
ly limited for the following reasons: 

1. From the diagnostic standpoint, one canliol 
confidently predict the histopathological tjpe of 
testicular tumor on the basis of cither the quantita- 
tive or qualitative determination of gonadotropin 
in the urine. 

2. From the prognostic viewpoint, one cannot ex- 
clude metastasis because an eices«ive amount of 
gonadotropin is not determined in the urine. 

3. The test is too expensive and complex to be 
used elsewhere than in large institutions. 

In cases of tumor of the testis observed at the 
Clinic treatment usually consists of simple orchec- 
tomy followed by roentgen therapy. The treatment, 
of course, is modified to fit the needs of the patient. 

Leddy and Desjardins, and Nash and Lcddy have 
described the technique of roentgen therapy of tu- 
mors of the testis. 

The proponents of preoperativc roentgen therapy 
claim that operation may cause metastasis and that 
preoperative roentgen therapy may seal off the 
lymphatics and prevent metastasis. The opponents 
of preoperativc roentgen therapy maintain that 
orchectomy will not cause metastasb if the sper- 
matic cord is clamped at the external inguinal ring, 
and that it will effect a cure if metastasis has not 
occurred before the operation is performed. 

The most convincing argument in favor of pre- 
operative roentgen therapy is that it apparentl)r has 
a tendency to increase the percentage of patients 
who live for 5 years after operation, 

That agummatous or a tuberculous testis has on oc- 
casion been irradiated as a result of a mistaken diag- 
nosis of tumor is within the realm of possibility. In 
cases in which there is no evidence of metastatic 
lesions and in which the amount of gonadotropic 
hormone in the urine is within normal limits, one 
might never be certain of the diagnosis after pre- 


operative irradiation. 

Within a short period after roentgen .therapv 
first was used in cases of tumor of the testis, it c- 
came obvious to many observers that true malignan 
teratomas are much less susceptible to the action 
roentgen rays than are seminomas. 

In the analysis of the results of roentgen therapj, 
18 of the S4 cases were excluded for ' 

The remaining 36 cases were divided into tnree 
groups: group i included 17 ca*^® ""'.j f 

ment was begun before there was any . 

castasis; group 2 included ii 
s clinical evidence of metastasis when , . 


was begun, and group 3 included 8 cases ... 
patients had undergone orchectomy bfio 
came to the Clinic. In all of the cases m the las 
group, clinical evidence of 

when the patients were first observed at 1 i 

Group 1 . In this group of cases the 
viously should be considered favorable. I 


which the 
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consisted of simple orchectomy and postoperative 
roentgen therapy. Only 8 of the patients in this 
group were alive 5 years after orchectomy was per- 
formed, but I patient died of meningitis after mas- 
toidectomy which was performed 55 months after 
orchectomy. The average period of survival of the 
patients who died was 19 months. 

Group 2. In this group, the results were very dis- 
couraging. Only 1 of the 11 patients in this group 
lived more than a year after orchectomy. This pa- 
tient lived 16 months after the operation. 

Group 3. In a few of the cases in this group, roent- 
gen therapy had been employed before the patients 
came to the Clinic. Radium therapy had been em- 
ployed in 2 cases. In some respects, this group is a 
composite of groups i and 2 as some of the patients 
undoubtedly had undergone orchectomy before clin- 
ical evidence of metastasis had become manifest. 
The average period of survival after orchectomy was 
17 months. Jorni A. Lonr, M.D. 

MISCELLANEOUS 

Wlnsbury-Whlte, H. P.: Some Observations on the 
Incidence of 665 Personal Cases of Urinary 
Lithlasls. Brit.J. Urol., 1946, 18: 13. 

The author calls attention to the fact that certain 
easily distinguishable factors have controlled the in- 
cidence of urinary lithiasis, as demonstrated by a 
study of the literature of the past century. Vesical 
calculus was much more common than renal cal- 
culus until the beginning of the present century. 
The costectvow of bladder neck obstructions in the 
adult and the improvement of the diet of children, 
especially of the working classes, with the greater 
use of milk with its vitamin A and readily absorbable 
calcium, have led to a sharp reduction in the incid- 
ence of vesical calculus. Renal calculus has definitely 
been on the increase, especially in Central Europe, 
where from 1924 to 1937 an obvious “stone wave” 
has occurred. 


Renal calculi are more common in the male and 
tend to favor the left side. The male internal genital 
organs are more intimately related to the urinary 
tract and hence infective processes occurring in 
them and obstructions resulting from them would 
tend to encourage pathological processes in the kid- 
ney more in the male than in the female. The rela- 
tive incidence of stone in the urinary tract increases 
in the male sex as compared with the female as we 
descend, as follows: only a slight predominance in 
the kidney, more than 2 to i in the ureter, and 
more than 6 to i in the bladder. 

Residual urine in the bladder is far more common 
in the male, and, when present, may in itself be an 
adequate explanation even with regard to the upper 
urinary tract. 

Lithiasis tends to be multiple in the urinary tract, 
especially if untreated. In 51 per cent of the author’s 
cases of renal calculus, the stones in the kidney were 
multiple and in 14 per cent they were bilateral. 

Prostatic calculi commonly have the same chem- 
ical composition as renal calculi, and they are often 
associated with calculi elsewhere in the urinary tract. 

Frederick R. Lieberthai, M.D. 

Bcgg. R. C.5 Some Uses for Free Muscle Grafts In 
Urology. Brit.J. Urol., 1946, 18: 10. 

The author recommends the use of free grafts 
taken from the oblique abdominal muscles, the recti, 
pyramidaies, or elsewhere in various urological pro- 
cedures. 

Effective hemostasis is accomplished when such 
gcatu ate used in the repair of operative vvounds of 
the kidney substance after nephrotomy and partial 
resection, and for the control of bleeding of extra- 
pelvic vessels. Incisions in the ureter, pelvis, or 
bladder may be effectively sealed, and postoperative 
leakage is prevented. In vesicovaginal and recto- 
urethral fistulas a pad of muscle will form an effec- 
tive buttress between the suture lines. 

Frederick R. Ueberth.vl, M.D. 
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I’utti, a grade of 9 or 10, corresponding to good or 
excellent, was given to the results in 93.9 per cent 
of the cases. In 21 instances, an ostcochondritic 
process was found involving the epiphysis or the 
growth center. These cases were again examined and 
evaluated, the time interval since treatment varying 
from 2 to 13 years. 

The cases fell ipto two groups: (i) those with 
osteochondritis of the epiphysis, and (2) those in 
which rarefaction was limited to the epiphyseal line. 
In the first group it was noted that, even when the 
dislocation was frankly unilateral, completely nor- 
mal conditions were never found on the other side. 
This fact conformed to the impression that neonatal 
dysplasia of the hip is always bilateral, as is also 
dystrophy; but since these findings are not confirmed 
by roentgenological studies in individuals older than 
12 year.s, on the average, it is assumed that in many 
cases dysplasia and dystrophy are slight and may 
dear up spontaneously. On the affected side, it was 
found that there was either marked hypoplasia or a 
notable delay in the appearance of the epiphyseal 
growth center, in all cases. Such ostcochondritic 
changes appeared early in the period of treatment. 

In the second group the inferior portion of the 
femoral neck, close to the growth cartilage, showed 
changes resulting in failure of growth of that part 
and the characteristic deformity of coxa vara. In 
several cases the changes were limited to the inferior 
pole of the epiphysis. 

Having described the small group of failures re- 
sulting from the prompt use of abduction splints, the 
•author discusses the nature and pathogenesis of 
morbid processes associated with congenital pretuxa- 
tion treated by any method. The possible factors of 
trauma from manipulation, osteocliondritis, and 
osteoarthritis are discussed, the latter two being in 
turn influenced by constitutional, vascular, or Im- 
moral factors. The frequently associated absence of 
the round ligament is cited, and the hypothesis is 
proposed that vascular alterations or lability could 
well be superimposed upon congenital dystrophy and 
dysplasia to bring about the described deformity. 

Survey of long term results indicated that cases 
which became worse with age were those with asso- 
ciated osteoarthritis, a situation almost never found 
in cases treated very early. It is suggested that the 
virtue of treatment by abduction splints depends less 
upon the avoidance of surgery than upon the early 
timing of its institution. 

Editjj B. Farnsworth, M.D. 

Pacini, D., and lUzzi, G.: A Contribution to the 
Anatomic Study of the Round Ligament of the 
Femur (Contributo alio studio anatomico del 
legamento rotondo del femore). Ckir, erg. metim., 
*943, 29: ig6. 

The present studies are based upon the gross and 
histological examinations of 150 round ligaments, of 
which 40 were taken from fetuses in various stages 
of intrauterine life. In addition, arteriograms were 
n*ade in 6 cases by the injection of the iliac artery. 


The following observations and conclusions were 
made: 

1. The round ligament is found to act as a vector 
for blood vessels to the epiphysis of the femur from 
4K months of intrauterine life up to old age. 

2. Arteries of injectable caliber never exceed 2 in 

number. 

3. In the fetus and the infant these vessels supply 
only the region of the fovea, whereas in later life 
they are seen to participate in the circle of the cir- 
cumflexes. 

4. Throughout the years of growth and adulthood, 
the artery of the round ligament is found to enlarge 
and penetrate the spongy bone. 

5. A mechanical function subserved by the round 
ligament is highly questionable. 

On the basis of these observations which were 
made in addition to microscopic studies of the liga- 
ments and vessels, it is to concluded that the role of 
the round ligament in diseases of the hip joint has 
been overestimated, whereas in fractures of the neck 
of the femur it is probably of prime importance. 

Edith B. Farnsworth, M.D. 

Donnin, J. G.i Osteochondritis Dissecans and Torn 
Lateral Meniscus. Bril. J. Surg., 1946, 33: 380. 

The association of osteochondritis dissecans with 
lesions of the menisci was found in 3 cases by Fair- 
bank. The author notes that osteochondritis disse- 
cans usually occurs on curved surfaces which are sub- 
jected to frictional strain, such as the superior arti- 
cular surface of the femur, the upper surface of the 
talus, and the capitellum of the humerus. 

In the case presented, the patient had a bucket 
handle lesion 01 the lateral meniscus with a history of 
repeated locking extending over aperiod of 7 months. 
At operation there was found a curved fissure in the 
external condyle of the femur overlying the osteo- 
chondritic fragment which had been visualized in the 
roentgenogram. The lateral meniscus was found to 
have a bucket handle tear, which was turned over 
and lying in the intercondylar notch. 

The semilunar cartilage was removed. Fifteen Veith 
inch drill holes were made through the depressed 
cartilaginous area into the condyle of the femur, and 
the joint was then closed. The limb was rested for a 
fortnight in bed and for 6 weeks thereafter in a plas- 
ter cast. 

Ten weeks later, approximately 18 weeks after 
surgery, there was still a small effusion, but the pa- 
tient had no complaints and could walk 4 miles. 

DaNILL II. LEWNTHAt, M.D. 

SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 

Prigge, E. K. : The Treatment of Chronic Osteomye- 
litis by the Use of Muscle Transplant or Iliac 
Graft. J.IioneSurg., 1946, 2S: 576. 

The author presents the method used in treating 
64 separate foci of chronic osteomyelitis in 61 pa- 
tients on the orthopedic service of the De Witt 
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Figi. I, j and Examples of muscle |)cdides used in filling bone defects. 


General Hospital, Auburn, California. Tractically 
all areas of the skeleton were involved. Healing 
occurred in a high percentage of the cases within to 
weeks and there were no recurrences, pathological 
fractures, or fatalities. The average period of ob- 
servation was months. 

It has become apparent that penicillin, like the 
sulfonamides, given either systemically or locally, is 
not entirely effective in tissues with little or no 
vascularity. Such tissues include sinus tracts with 
surrounding cuff of dense scar tissue, bone abscesses, 
sequestra, and the area of eburnated bone which is 
frequently found at sites of chronic osteomyelitis. 

It was known that in osteomyelitis of a rib or of 
the fibula, excision of that part of the bone contain- 
ing the infection is almost invariably followed by 
prompt and complete healing, because of the fact 
that upon removal of the diseased bone the adjacent 
viable and vascular (and, therefore, infection re- 
sistant) muscles fold into the defect, obliterating the 
dead space. Therefore, it was believed advisable to 
treat bone infection wherever found in a similar 
way, that is, by excising all infected and hypovas- 
cular tissues, obliterating the dead space, and closing 
the wound. 

Recently the obliteration of bone defects by ex- 
teriorization and the application of primary or early 
secondary skin grafts directly to the defects has 
again been recommended and good results are 
reported. 

Two methods of obliterating the defects are de- 
scribed. The first is by the use of the viable muscle 


pedicle as suggested by Starr and Mercer, and the 
second by the use of thin chips of cancellous bone ob- 
tained from the wing of the ilium. 

The use of the muscle pedicle is the method of 
choice and can be used in such skeletal areas as the 
scapula, clavicle, humerus, forearm bones (except 
the radial styloid), and melacarpals in the upper 
extremity; the pelvis, femur, fibula, and meta- 
carpals (and in selected instances the tibia) in the 
lowcrcxtremity; and the vertebral processes and ribs. 
In these areas the procedure was to excise the avas- 
cular and infected tissue radically, fill thebone defect 
with viable muscle, and do a loose primary or second- 
arj' suture even if this meant leaving the extremity 
flail, but clean surgically. Closure of the skin and 
superficial fascia over the wound should be done, 
ever! if it is necessarj* for the operator to make a 
relaxing incision on one or both sides of the original 
wound. 

Methylene blue inj’cctcd into the sinus tracts aids 
cn bloc excision. The surgical approach always ex- 
tends well into normal tissue, both_ proximal and 
distal to the diseased condition. This is essential, not 
only for complete visualization of the diseased tissue 
but for preservation of important nerves and vessels 
and for a proper selection of a portion of muscle to 
be sacrificed, if needed, by forming it into a pedicle 
whidi must be viable. All abnorrnal tissue— sinu 
tracts and infected granulation tissue, 
eburnated and abnormal bone— and foreign bodie. 
If involved, were removed radically so that ' 
maining tissue appeared normal and had good \ 
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Fig. 4. Shows ttt 0 typical defects, before and after excision and iliac bone graft. 
A, Coronal section of a large defect and detail of “bricting-in” the iliac chips. B, Shows 
partial coronal section. C, Sketch of lateral view, showing the surface of the grafted 
area. 


cularily. The bone defect, if shallow, was obliter- 
ated by slight displacement of the surrounding 
muscles; if deep, a muscle pedicle was formed and 
sutured into the defect. A direct or eccentrically 
placed drain was removed in 48 hours. Appropriate 
plaster cast immobilization was applied, as indicated. 
All of the patients received penicillin intramuscularly 
for 3 weeks. 

Forty-four foci of infection in 42 patients were 
treated by this method. Good results were obtained 
in 431 there was 1 failure in which drainage persisted, 
the failure being due to incomplete removal of ebur- 
nated bone. The average period of drainage prior to 
operation was 20 weeks; after operation it was 3K 
weeks. Twenty-one wounds were healed completely 
at the time of first inspection — usually from 10 to 15 
days after operation. 

Obliteration of the defect with an iliac graft was 
done when the anterior surface of the tibia, the radial 
styloid, and the calcaneus were coveted only by 
integument, fascia, and ligamentous and tendinous 
structures, and muscle tissue was not available for a 
transplant. 

The procedure in this second group, which ac- 
counted for 31 per cent of the cases in this scries, was 


complete excision of all infected and avascular tissue 
as in the first group. The bone defect was lightly 
filled with gauze dressings wrapped around either a 
Dakin tube or male catheter which extended through 
the gauze dressing and cast. Through this, from 2 to 
4 C.C. of penicillin solution, containing 250 units per 
cubic centimeter, were instilled 4 times during the 
74 hours, and 25,000 units were administered intra- 
muscularly every 3 hours. After from 7 to 10 days, 
according to the size of the defect, the wound was in- 
spected and the defect was always found to be covered 
with a thin layer of healthy granulation tissue. 

A second operation was performed the next day. 
The appropriate iliac crest was prepared in the usual 
manner and small cancellous chips, approximately 4 
cm. long, I cm. wide, and 3 cm. thick, were removed 
and the cortical bone was discarded. The iliac 
wound was closed before the recipient site was ex- 
posed, in order to prevent any cross contamination. 
The granulating defect was thoroughly and gently 
irrigated with from i to 2 liters of normal saline 
solution, and the surrounding skin was prepared 
with ether, alcohol, and merthiolatc, care being 
taken to get none in the recipient site. The grafts 
were then “shingled” or “bricked” into place so as 
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to fill the defect. The wound was closed, except for 
a small opening or vent directly over the grafts, 
which was maintainctl by a vaseline Ranae wick, and 
the part was immobili2C<l iti plaster. 

In from 3 to 6 weeks the wound was ready for 
secondary closure with a relaxing incision, pinch 
grafts, or a pcdiclcd graft when necessary. There 
were 3 criteria for timing secondary or plastic closure: 
(i) no sinus tracts may be present; (a) healthy gran- 
ulations must cover all of the graft and the iccipicnt 
bone; and {3) the surrounding soft tissues must not 
be edematous or inflamed. 

Twenty cases of chronic osteomyelitis were treated 
with grafts of iliac bone. Complete healing occurred 
within 10 weeks; in S cases healing required a longer 
period. Failure occurred in 4 cases. 

Vebnon C. M.D. 

Pack, G. T., and Ehrlich, 11 . E.: ExartlculftCton of 
the Lower Extremities for Malignant Tumors, 
^iin-.^uff., 1946, J13, ji4-.96Si »• 

Sacroiliac disarticulation or hcmipelvectomy has 
been performed 132 limes during the last 50 years. 
Billroth, Trendelenburg. McRurney, Wyeth, Senn, 
Kalsled, and Brachcar of Kentucky (1806) were 
among some of the early master surgeons who at- 
tacked this formidable operation. 

The present report is comprised of 2 j cases of hip 
joml disarticulation. Five of these were combined 
with deep iliac dissection, and d amputations were 
made through the sacroiliac joint (hcmipelvectomy). 

The indications are as follon-s: 

X. Large malignant tumors of the soft somatic 
tissues of the middle and upper thigh which cannot 
be adequately extirpated by thigh disarticulation. 

2. Malignant osseous and periosteal tumors, in- 
volving the upper end of the femur and traversing 
the acetabular structures. 

3. Fungating ulcerated neoplasms affecting the 
upper thigh, buttocks, groin, and hcmilatcral intra- 
pelvic tumors (these may require sacroiliac disartic- 
ulation), 

4. An infected neoplastic process, such as Kaposi's 
hemorrhagic sarcoma. 

5. Massive osteochondroma of the innominate 
bone, and massive plexiform neurofibroma of the 
upper thigh and buttocks. 

In this series of 25 hip disarticulations performed 
by the authors, 7 were done for spindle cell sarcoma, 
4 for neurogenic sarcoma, 3 each for synovioma, 
chondrosarcoma, and melanoma, 2 for endothelial 
myeloma, and 1 each for rhabdomyosarcoma, retic- 
ulum cell sarcoma, and Uposarcoina. Five of the 
operations were performed for palliation. 

The preoperative considerations include correction 
of the electrolyte derangement, i. e., anemia, de- 
hydration, hypoproteinemia. Elastic bandage was 
not recommended except in cases of melanoma when 
it might avert dissemination of the tumor cells into 
the blood stream. Antiseptic sprays and dressings, 
debridement of infected and necrotic tissue, and 
daily surgical cleansing of the vagina may enhance 


Mfly healing and prevent wound contamination 
Colonic irrigation and catheterisation before surirm- 
is also advised, ^ 

The anal orifice is closed with a pursestring suture 
and the scrotum in the male is sutured to the oppo- 
site thigh. The incision runs from the puhictubeccle, 
extending upward and outward, to a point beyond 
the iliac crest. The posterior incision courses above 
the greater trochanter and along the mfragluteal fold 
to the perineum, joining the anterior incision at the 
superior border of the symphysis pubis. The rectus 
abdominis is divided at its insertion and Poupati’s 
ligament is severed at both ends. The abdominal 
wall is detached from Its pelvic floor which is dis- 
placerl upward. Care must be exercised in mobilizing 
the spermatic cord medially. Besides retracting the 
peritoneum, intestines, and bladder, one must iden- 
tify tlw ureter and conserve its continuity. Double 
ligation of the external iliac vein is postponed until 
all the blood from the extremity has been returned to 
the vena cava. The pubic symphysis is exposed, 
skeletonired, and cut with a Gigli saw. After skele- 
tonizing the crest, the iliopsoas muKlcsate severed 
together xvith the iUacus, pyriformis, geroelli, and 
levator ani muscles. Transection of these muscles 
results in the complete exposure of the sacroiliac 
joint. I)i.sartlcuiation of this joint is accomplished 
during the anterior phase of the dissection. Bleeding 
tesuUing from severance of both synchondroses may 
be controlled by packing. At this juncture, the pa- 
tient Is turned on his unaffected side and the poster- 
ior dissection is terminated by dividing the gluteal 
muscles, sacral ligaments, lumbar nerve trunkSj and 
gluteal and obturator arteries. The specimen js re- 
moved. 

Vigorous and troublesome bleeding may be 
ax'ofdcd by ligation of the common iliac artery, but 
because of certain obvious drawbacks the authors do 
not recommend it routinely. Ligation of the com- 
mon iliac artery is alleged to cause retardation in 
the healing of the flap, riecrosis, and secondary in- 
fection. The large nerve trunks are injected with al- 
cohol and ligated. , / s v 

The postoperative complications were; (i) ai>' 
domlnal distension, (2) paresis of the unnaiy 
bladder, (3) delayed wound healing due to necrosis 
of the muscle tags, lymphorrhea, and fat necrosis 
(4) osteomyelitis (encountered once), (5) anemia, 
(6) hernia (none occurred in the authors ‘ r 
spite the fact that the abdominal organs were n 
in situ by skin, fascia and peritoneum). 

Six case reports of sacroiliac disarticulation folio . 
The first patient was 16 years old; disarticul 
was performed for Kaposi's hemorrhagic 
the lower extremity. The second^ patient wa 57 
years old and was subjected to 
myxoliposarcomaof the buttocks. Thcthifdp • 
aged 60, was operated on for chondrosarcoma 0 
pubis and ischium. The fourth patient, • u 

operated on for a neurogenic sarcoma 01 th 6 
and pelvic parietes. The fifth 
subjected to disarticulation for penostcal fibrosar 
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affect adversely the already diminished mobility of 
the knee joint. 

In 5 of the more stubborn flexion deformities, 
therefore, a supracondylar osteotomy was done, and 
in a patient with marked osteoporosis the femur was 
broken manually and the bone allowed to heal with 
the stump in the extended position. The author 
thinks that this is the first time that osteotomy has 
been done for this condition. 

The osteotomy consisted of an incision over the 
lateral aspect of the lower end of the femur, this bone 
being approached by blunt dissection between the 
vastus lateralis and the rectus anterior musdes. A 
w edge of bone is chiseled through the femur with the 
base of the wedge anterior, which guards against pos- 
sible injury to the popliteal vessels and nerves. The 
limb is then immobiliieil in a cast lot a months. In 
I patient in whom the amputation stump was so 
short as to be of no use, the idea of operation was 
rejected and the Umh abandoned to the wearing of an 
end weightbearing prosthesis. 

At the author’s institution (fstitulo Jiittoti, Bo- 
logna, Italy) the construction of the prosthetic appa- 
ratus for these patients has in general followed the 
lines laid down by Mommsen with the hinge t or 
i cm. above the fulcrum of the knee joint; however, 
some refinements have been added, including a 
leather cap for the stump which provides a snog fit 
of the stump in the leg section and a single bearing 
surface at the ischium. cutout from a moving pic- 
ture film shows the naturalness of the gait with this 
apparatus on the amputated patient. In all these 
short stump patients the classic operations for length- 
ening of the stumt) proved not to be necessary. 

Jonv \V. naesnew, M.D. 

Alldredge, R. II., and Thompson. T. C.s Tlie Tech- 
nique of the Syme Amputation. /. Hone Siirg., 
1946, a8: 415. 

The merits of the Syme amputation, first describ- 
ed over 100 years ago, have been debated more than 
thoscof any other majorampulalion. Itwascmployed 
rather extensively by the British and Canadians in 
World War I. The followup on the British cases 
has shown the results to be so unfavorable that the 
surgeons and limbfitting surgeons there have con- 
demned the operation completely, the chief cause 
being imperfect stumps which result from surgery 
done in the presence of, or too soon after, sepsis. 
^iany Canadian surgeons, however, strongly advo- 
cate the operation whenever it is indicated. The 
authors do the same, basing their opinion upon the 
lesuUs in 7S amputations done in the Army. 

The normal tough plantar skin of the heel is 
brought forward directly beneath the tibia where 
the weight of the entire body is transferred into the 
socket of the prosthesis without any friction against 
scarred areas. The stump is longer and gives better 
leverage and is capable of full end bearing, with or 
without a prosthesis. The Syme prosthesis does not 
extend above the knee and is easier to fit than a 
below the knee stump. The Syme amputation also 



has many advantages over amputation through the 
foot, which is then loo short for good function. 
Frequently there is muscle imbalance which permits 
an cquinus deformity. The Syme amputation is the 
only amputation recommended at the ankle joint. 

Unfortunately, the indications for the Syme am- 
putation arc restricted. Approximately jper cent of 
American Army amputees from World War II have 
had the Syme amputation. It requires greater skill 
on the part of the surgeon, with regard to the P^P**' 
selection of cases, the operative technique, ana the 
postoperative care than any other amputation. The 
bulbous ankle may be objectionable, particularly to 


young women. , 

The Syme amputation should not be performed 
after ligation of major vessels until sufficient time 
has elapsed for good collateral circulation to develop. 
It should not be done in the presence of sepsis, or 
in the presence of peripheral vascular diseases, such 
as thromboanginitis obliterans ol artenoscleios^, 
and it should not be done upon diabetic patients. 
Spina bifida and loss of sensation in the heel Irom 
injury or disease of the peripheral or central nervous 
sj’stem constitute clear cut contraindications. 

Its greatest field of usefulness is in young men who 
arc otherwise in good physical and mental conaitio 
but who have suffered the traumatic loss ol ine 
greater part of the foot. A good Syme amputation 
may be done if as much as i inch of good plantar s 
is left on the heel. It may be performed for joss or 
the foreloot due to Iroslbite, trenchfoot, freezi Si 
any combination of these injuries, '' 

ficient time has elapsed for the local circulati 
be re-established, and that persistent 
not present in the soft tissue covering ol 

The c.xtrcmity should be cleaner, « 

bacteriologically, than for any other amputa 1 
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Fig. 4 


_ Fig. a. A, All soft tissue structures are divided in the 
line of the skin incision, down to the bone. The ankle U 
dislocated forward by cutting the talofibular and calcanc* 
ofibular ligaments from the inside of each malleolus. 
B, In short foot stumps the bone hook is then Inserted 
into the talus to facilitate pulling the parts forward, while 
the calcaneus is dissected extraperiosteally out of the 
heel flap. 

Fig, 3. A, After the calcaneus has been dissected out 
extraperiosteally, the malleoli are exposed and sawed olT. 
I. Peroneus brevis. 3. Peroneus longus. 3. Nerve (super- 
ficial peroneal ners'e). 4. Extensor digitorumlongus. 5. An- 
terior tibial. 6. Extensor hallucis longus. 7. Saphenous 
vein. 8. Posterior tibial tendon. 9. Flexor digUonimlonguS- 


10. Medial plantar nerve, ii. Lateral plantar nerve. 
12. Fle.xor hallucis longus. B, The saw line is placed as far 
distally as possible, and usually some of the articular carti- 
lage on the end of the tibia is left (see Fig. 4A). 

Fig 4. A, All tendons and nerves, except the tendo cal- 
caneus are pulled down, cut at the saw line, and aliened 
to retract proximally. The white island in the center of 
the end of the tibia represents cartilage. The heel flap is 
d^brided and all muscle, fascia, periosteum, and loose de- 
vitalized strands of tissue are removed. H, The thick edge 
of the heel is trimmed; the sharj) edge of the wedge 
faces anteriorly, for ease of closure. The tourniquet is 
then removed, and the remaining open vessels arc clamped 
and ligated. Complete hemostasis is desirable. 


edema is present it is relieved by bed rest, elevation, 
wrapping, and, if necessary, by novocaine block of 
the sympathetic trunk. Cultures should be taken 
from all open wounds and operation postponed until 
the cultures are sterile. 

The authors describe their technique minutely. 

In general, the operation is performed in three 
major steps: 

The first step consists of the skin incision, dislo- 
cation of the ankle, and extraperiosteal removal of 
the calcaneus. 

The second step consists of sawing off the malleoli, 
cutting tendons and nerves, debriding the heel flap, 
and ligating the major vessels. The saw line is placed 
as far distally as possible. Care must be exercised in 
handling the posterior branches of the tibial nerve, 
since they are so closely associated with the corre- 
sponding vessels. 

The third step consists of clamping, or ligating the 
small vessels until a dry field has been obtained, clos- 
ing the stump, draining, and dressing. 

No subcutaneous sutures are used, and the result- 
ing suture line lies straight across the anterior aspect 


of the stump. The resulting lateral projection of the 
skin forming dog ears is never trimmed as this might 
devitalize the flap. The dog cars disappear later as a 
result of proper use of the compression bandage. 
It is important never to apply the postoperalive 
dressing with the knee in flexion. The reader is 
referred to the original article for more c.xact de- 
tails. 

The leg is elevated on pillows and kept elevated 
until the wound is healed. The first postoperative 
dressing is changed in 24 hours, and the drain may 
be removed at this time or left in place for as long 
as 7 days. The stitches arc removed on tlic four- 
teenth day, and the foot of the bed is leveled and 
elevation of the e.xtrcmily is discontinued, but the 
limb is not allowed to hang doivn until the end of the 
third week after operation. If the circulation to the 
heel flap is threatened during the postoperative pe- 
riod, novocaine blocks of the sympathetic trunk are 
carried out while the patient is in bed. . Ordinarily a 
walking pylon isapplied between the third and fourtli 
weeks and the patient is permitted up with crutches 
(or the first week, after which he usually walks with 
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Caldwell, G. /t., Broderick, T. F., Jr., and Rose, 
Sympathetic Blockof theStellate Gan- 
glion. Its Applications In Orthopedic Condi- 
tions. J.BoneSurg.^ 1946, s8: 513. 

The diagnostic, prognostic, and therapeutic appli- 
cations of sympathetic block to the lower extremity 
are well known and have been employed frequently. 
In contrast, regional block of the sympathetic nerves 
supplying the upper extremity has been neglected. 
Stellate block is equally applicable not only to simi- 
lar conditions of the upper extremity, but to many 
other painful conditions as well. 

The authors employed infiltration of the stellate 
ganglion with procaine hydrochloride in approxi- 
mately 400 cases of painful orthopedic lesions in the 
upper extremities, from which they selected for pres- 
entation 18 cases of acute subdeltoid bursitis, 12 
cases of periarthritis, 5 cases of myositis and fibrosilis, 
8 cases of hypertrophic arthritis, 5 cases of the infec- 
tious arthritis, 25 cases of pain and swelling follow- 
ing trauma, and S cases of causalgia following 
trauma. In each category, only those cases were 
chosen which had been followed up carefully. 

The authors tried all the approaches described in 
the literature and obtained the most consistently 
satisfactory results from modifications of the descend- 
ing infiltration technique of De Sousa Pereira. 

In technique I, the patient is supine, with the head 
rotated to -the opposite side to make the sternoclei- 
domastoid muscle stand out. The sixth cervical ver- 
tebra is located in relation to the seventh cervical 
spinal process posteriorly, and to the cricoid cartilage 
anteriorly. The finger, inserted toward the sixth 


cervical transverse process, displaces the sternoclei- 
domastoid and the carotid sheath structures lateral- 
ly, and the trachea medially. The finger is pushed in 
until it touches the sixth cervical transverse process 
or the region of origin of the scalenus anterior, and Is 
held there. The needle is inserted directly below and 
parallel to the finger until it touches or approximates 
the transverse process. 

In technique II the patient is supine. The head 
is turned up and away from the side to be blocked, 
in order to make the sternocleidomastoid muscle 
stand out. The sixth cervical transverse process is 
located as before. The sternocleidomastoid and ex- 
ternal jugular vein are displaced anteriorly and the 
needle is inserted at tight angles to the lip of the 
thumb, which is held on the posterior margin of sterno- 
cleidomastoid, anterior to the sixth cervical trans- 
verse process. 

The authors conclude that in cases of recent acute 
lesions of the upper e.xtremity, stellate block affords 
relief from pain which is almost universally gratify- 
ing. In chronic cases in which the lesions have been 
present until such anatomical changes as adhesions, 
erosion of cartilage, or aberrant calcification have 
supervened, only transitory relief from pain can be 
obtained and adjunctive physical therapy should be 
employed. The range of physical therapy tolerated 
is in direct proportion to the relief of pain afforded by 
stellate block; and in cases showing definite but 
transient improvement, it may be well to consider 
blocking with more noxious chemicals, such as alco- 
hol derivatives, or even employing sympathectomy. 

Rudolph S. Reick, M.D. 
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Chetrerikow, H. C.: Concerning Vasosrtastic DIa* 
ease (Morbus vaso-spasticus). VracfiebuM Deh, 
1946, No. i-j, p. 22. 

InlermiUent attacks o( pain, cliaractcrued Ijy d'B- 
turbances of the blood vascular S3'stem, have been 
classified into various symptomatic groups, which 
have been discussed as true diseases, each demanding 
its own method of treatment. 

The author discusses the evidence for the common 
vasospastic origin of such divergent manifestations 
as hcmicrania, angina pectoris, crises of abdominal 
and renal pains, hemorrhagic brain insult, essential 
meningeal hemorrhage, the vasomotor Meniere’s 
syndrome, Rajmaud's disease, true epilepsy and ulcer 
pains, and suggests that these manifestations be 
placed under one group and be designated morbus 
vasospasticus. These conditions have previously 
been tentatively grouped together and ascribed to a 
general disturbance of the cardiovascular tonus; 
however, the author thinks that the basis for them 
may be found as much in the pathological irrita- 
bility of the sensory* and motor apparatus distributed 
in the walls of the vessels, as in the conditions of 
tonus of the constituent smooth muscle 6bers. He 
agrees with other writers in that he thinks that this 
irritable condition acts under the influence both of 
the central nervous system, and of chemical irritants 
arriving by way of the blood stream. 

The author has had the opportunity of studying a 
number of patients in whom j or more of the cited 
painful syndromes had developed concurrently, or in 
succession, and he gives 3 case reports in an attempt 
to emphasize the general evidence of interdependence 
among these different symptomatic conditions. 

All of the patients were in middle life and all had 
a long history of cyclic, or rhythmic, attacks of 
migrainelike pain in the head with temporary dark- 
ening, or evea momenury loss of consciousness (dis- 
turbance of the cerebral circulation). In all, these 
head pains were followed or preceded, at greater or 
lesser intervals of time, by rather typical attacks of 
angina pectoris, with the pains radiating to the left 
shoulder and hand, and all of the patients sooner or 
later developed painful crises in the alKlomcn, which 
in 2 instances could be controlled by heat treatments 
and vasodllative drugs and other more simple meas- 
ures. In the third case, how ever, an old syphilitic 
with evidence of generalized arterial involvement, 
the abdominal crises eventuated ultimately in an 
acute abdomen and death. The autopsy in this in- 
stance disclosed a mural thrombus of the abdominal 
aorta, a fresh thrombus in the superior mesenteric 
artery with spotty necrosis of the small intestines, 
and, of course, acute peritonitis. In this corpse there 
were also disclosed areas of cerebral softening, and 
of myocardial and hepatic ilegeneration. 


The author believes that these cases can be ex- 
plained as far as the principal manifestations arecon- 
cemed by the assumption of a common spastovas- 
cular disease Involving various segments of the vas- 
cular system with consequent variance of the clinical 
manifestations. Jons- \Y. Bres-xan, II, D 


Haile, J.: Preservation of the Vein In Operations 
for Arteriovenous Fistula. Lancel, bond , 1046, t 
85. 

iVlthough the usual operation for arteriovenous 
fistula has been proximal and distal ligation ol both 
the involved artery and vein, the author finds that 
such a procedure is frequently followed by symptoms 
of venous obstruction. Patients complain of pain 
with dependency or heating, dependent edema, cy- 
anosis, and engorged veins. These manifestations 
arc exaggerated by sj’mpathectomy. 

In patients with acute arterial injury requiting 
ligation ol a main artery, simultaneous venous liga- 
tion probably decreases the danger of gangrene. 
However, because of the rich collateral circulation 
which ilvvelops in the presence of an arteriovenous 
fistula, sacrifice of a main artery is well tolerated. 

In a small number of cases all arterial connections 
of the arteriovenous fistula were severed but the 
vein was left intact. The authors believe that pres- 
ervation of the vein resulted in less residual disabil- 
ity. TitroDORc B. Massgli, M.D. 


Uriche, B.! Thrombotic Obliteration of the Dlfur* 
cation of the Aorta (De roblilfraiion ihrombo- 
slque du carrelouraottique). £>on e/iir., 1946. 4 DS' 
.\ syndrome is described which results from oblit- 
eration of the bifurcation of the aorta by thrombosis. 
The author believes that the thrombus usually be- 
gins in one common iliac artery ond progrwscs grad- 
ually toward the aorta until, finally, both iliac arter- 
ies and the bifurcation are obliterated. In some cases 
the process may originate in the aorta, whence it 
spreads down the iliac arteries. tlTiile recanalization 
may occur it is of no functional significance. 
ally there is an intense periarteritis around the 
thromboserl aorta involving the lymph nodes and the 
distal end of the sympathetic chain. Probably the 
thrombosis originates at the site of an atheroma- 
tous plaque. The condition occurs most often dc- 
tweea the ages of 45 and 60 but the author has no e 
the first manifestations before the age of 30. 

The sj'mptoms arc of gradual onset and ma 
themselves in the genitalia as well as in the lo' 
extremities. Subjectively, the patients complain or 
extreme fatigability of the lower extremities rather 
than true intermittent claudication and they tma 1 
impossible to maintain an erection 
diminished blood supply to the cavernous bodies^ 
On examination the calves and feet are pale 
the upright position; there are no palpable pul 
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low the aorta and there is a generalized atrophy of 
both lower extremities. Oscillometry confirms the 
absence of arterial pulses, although a slight vibration 
is often perceptible in the upper thigh. The blood 
pressure is slightly elevated in the upper extremities. 
If the patient has had any wounds anywhere in the 
legs or thighs they frequently will have failed to heal 
and instead will have formed Indolent ulcers. The 
diagnosis can be confirmed by x-ray visualization of 
the aorta under pentothal anesthesia, but the author 
points out that this procedure is not without danger. 

The disease progresses very slowly but results in 
gangrene after from 5 to 10 years. The gangrene is of 
gradual onset, is likely to be of the dry variety, and 
may appear simultaneously in several areas from the 
trochanters to the toes. It progresses slowly, is as- 
sociated with intractable pain, and ends in cardiorenal 
failure or terminal pneumonia. 

The slow progress of the disease is explained by the 
rich collateral circulation to the femoral vessels from 
the lower aorta. The termination is thought to be the 
result of upward extension of the thrombosis and, 
at times, involvement of the accompanying veins. 

Treatment consists of bilateral lumbar sympathec- 
tomy and resection of the bifurcation of the aorta. 
In resection of the lumbar ganglia a high sympathec- 
tomy (including Li) is advocated, not only be- 
cause the vasomotor supply to the collaterals through 
the pelvis originates at a fairly high level, but also 
because it is believed that a high incision is less likely 
to destroy any of the needed collateral vessels. Re- 
section of the terminal aorta and the common iliac 
atteties may he extremely difficult because of the 
marked degree of periarterial scarring which accom- 
panies this condition. While the author suggests the 
desirability of performing the entire operation in one 
stage, he notes that most often a j stage procedure is 
necessary. At times he has had to limit himself to 
sympathectomy alone without resection of the throm- 
bosed arteries. However, he considers the latter pro- 
cedure inadequate because it fails to halt the upward 
extension of the thrombosis in the aorta. When re- 
section is carried out it should extend up to a level at 
which the aorta is patent. Several case reports are 
given in some detail. Tueodohe B. Masskll, M.D. 

Frieh, p., and Morel, A.: A Case of Obliteration of 
the Bifurcation of the Aorta (Leriche’s Syn- 
drome) Treated by Resection of the Bifurcation 
(Un cas d’oblit^ration du carrefour aortique [syn- 
drome de Leriche) trait6 par la rdscction du carre- 
four). Lyon chir., 1946, 41: 17. 

A case report is made of a male, 43 years old, who 
first manifested intermittent claudication in both 
legs, sensitivity to cold, diminished amplitude of 
pulsations (ascertained by oscillometry) and absent 
palpable pulses below the femoral canal. ^ While 
under observation all pulsations disappeared in both 
lower extremities and the patient lost his sexual 
power completely. 

. At operation the terminal aorta and both common 
iliac arteries were found to be obliterated by an 


organized thrombus. Considerable perivascular 
scarring was encountered around the thrombosed 
vessels, ^ The bifurcation of the aorta was excised 
along with the second and third left lumbar sympa- 
thetic ganglia. Return of sexual function occurred 
within 15 days. Two months later the third right 
lumbar ganglion was excised. 

Eighteen months later both feet were still warm, 
intermittent claudication was still present, but ex- 
ercise tolerance was improved. The sexual function 
remained satisfactory. 

Theodore B. Massell, M.D. 

Higgins, W. I L: Periarteritis Nodosa: Clinical Mani- 
festations and Postmortem Findings, with a 
Report of 6 Cases. Sonih. /., 1946, 39: 453. 

The clinical manifestations and laboratory find- 
ings of periarteritis nodosa are protean, depending 
on the organs involved and the stage of adv’ance- 
ment. More commonly the symptoms at the onset 
are gradual and present the picture of sepsis of un- 
known origm. .\s the disease progresses, one’s at- 
tention drawn to certain organs or systems which 
contribute to the confusion, and to frequent errors 
in diagnosis. Fever, malaise, abdominal discomfort, 
dyspnea, and paresthesias arc common complaints. 

Specialists in dilTerent branches of medicine have 
reported the disease as simulating well known clini- 
cal entities ranging from obscure neurological syn- 
dromes to trichinosis or undulant fever. Laboratory 
studies are not particularly helpful except in a 
negative way, unless an eosinophilia is present. In 
19JQ, Rachemann reported the frequent occurrence 
of eosinophilia, sometimes reaching a concentration 
of 60 to 80 per cent of the white cells. This is partic- 
ularly true when asthma is a part of the symptoma- 
tology. In fact it is his conclusion that the particular 
symptom complex characterized by asthma of the 
intractable type, pain and numbness in the extrem- 
ities, and an eosinophilia in the blood of at least 25 
per cent, is probably periarteritis nodosa, and the 
prognosis is bad. A moderate to high leukocytosis is 
generally present. 

The article deals with 6 proved cases of periar- 
teritis nodosa, one of which is from the personal files 
of the author. The others are taken from the records 
of the Medical College of Virginia. An analysis of 
these 6 cases shows a remarkable similarity of com- 
plaints notwithstanding the fact that the histories 
were taken by different individuals of varying abil- 
ities. In practically every instance in these and 
other reported cases the symptomatology is so 
strikingly similar that one is surprised at the small 
percentage of correct ante mortem diagnoses. It is 
probably true that at least 95 per cent are recognized 
only by the pathologist, and many other cases are 
incorrectly diagnosed clinically as such, with final 
re«>very. Unfortunately a biopsy only occasionally 
provides thenecc'ssary information, since the nodules ^ 
are seldom accessible and a section of muscle rarely 
contains the specific vascular changes. In spite of a 
general glantlular enlargement these structures only 
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infrequently arc cliagno'?tic, and their removal is not 
a% a rule helpful. 

The most promising material for study is the vas- 
rular nodules and skin lesions sue!) os {>urpuric spots 
u-hich arcoccasionally found. In fairness to the dini* 
cal staff it should he remembered that the usual symp* 
toms are in no way specific and may apply equally to 
a large number of other clinical entities. 

In the present scries, the ages of the patients 
varied from jr to 55, although reports on children 
a-* young as years arc on record. Males arc af- 
fected four times as frequently as females, and about 
50 i>cr cent of cases arc found in the third and fourth 
decade of life, .\fiproximately 30a cases are now in 
the literature and, naturally, many more arc un- 
j)ubli'>he<l. 

A composite picture of a typical case of periar- 
teritis nodosa could be woven into the record of a 
young man who for several months hatl been suffer- 
ing from loss of weight, weakness, generalized pain 
in the joints and abdomen, swelling of the ankles, 
dyspnea, and marked anemia. He would probably 
have some neurological manifestations such as optic 
atrophy, numbness of his extremities, and weakness 
of one or more groups of muscles. He would show 
evidences ol cardiovascular renal disease, ami his 
temperature would vary over a long pcri<ni. }Iis 
blood would show a marked anemia, ieukocyto»i$, 
and possibly an cosinophitia. [f, as Rachemann has 
pointed out, sensory disturbances arc included with 
this syndrome, the diagnosis of periarteritis nodosa 
is probable. Considerable interest is being shoivn in 
the neurological manifestations. Iloyd has revieu'cd 
various psychiatric disturbances presenting such 
syndromes as delusions of persecution, negativism, 
and dementia. These syndromes have been noted 
chieily in the older group. Other symptom com- 
plexes have shown meningeal irritations character- 
ized by convulsions, cither generalized or jacksonian. 

Three of the author’s patients had spinal fluid 
pressures of over aoo mm. of water, i patient gave a 
history ol recurring convulsions, and a others de- 
veloped mild delirium. Not infrequently the mesen- 
teric vessels and adrenal glands show typical vas- 
cular changes. Death occurs in at least go per cent 
of cases, most commonly as a result of hemorrhage 
from a viscus, from perforation in the intestine 
secondary to an infarct in the mesentery, or from 
renal failure. In this scries there were 3 fatal in' 
testinal perforations and 1 hemorrhage from a liver 
aneurysm 

Teriarleritis nodosa, therefore, presents a multi- 
plicity of pathological and clinical manifestations, 
and the condition should be considered as a possibil- 
ity in every patient with obscure or generalized 
symptoms. Bexjasii.v Goldsisn, M.D. 

Lindskog, G. E.: The Surgery of the Innominate 
Artery. Jt. England J. jV/., 1946, rjs: jt. 

The author has reviewed the literature on the sub- 
ject of surgery of the innominate artery. The indi- 
cations for, and the technique and results of opera- 


tion are discussed. Eighteen cases have been added 
since a review by Greenough in ipjg, and a total of 
107 cases of ligation, e.xcision, or suture of the in- 
nominate artery, with an operative mortality of w 
per cent, are recorded. .Since 1900 there have been 
61 cases, with a mortality of 31 per cent. Nhctten 
cases of survival after surgery for innominate aaeu- 
rysm; including the case presented bythe author, are 
tabulated. A report of this case is presenteii in de- 
tail. 

Ligation of the innominate artery has been per- 
formed for 4 indications; (j) recent wounds of this 
vessel and its two major branches, r r cases, (j) trau- 
matic aneurysm of the innominate, subclavian, ami 
carotid arteries, 20 cases, (3) spontaneous (usually 
syphilitic) aneurysm of these vessels, 75 cases, and 
(4) control of remote bleeding, i case. A table shoe- 
ing the indications and the results is presented. 

There can be no question of the propriety of, and 
necessity for operation in traumatic lesions of the in- 
nominate artery and its bifurcation. The situation 
is urgent, and many of the patients have not sur- 
vived the immediate injury, which fs usually due to 
a gunshot, shrapnel, or stab wound. 

Thtproblem of syphilitic or nonspecific ancur>;8ni 
(usually called "spontaneous aneurysm") requites 
more detailcii consiiieroiion and evaJuation of dais. 
l*ractically all these patients have had diffuse arte- 
rial and complicating visceral disease. The avera^ 
age in this group was 47 years. The average age ia 
the traumatic cases was sS pats. The incidence of 
therapeutic failure, especially after simple ligation, 
was higher in the spontaneous aneurysms than in the 
traumatic cases. The life of a patient afflicted with 
such an aneurysm U usually a miserable one because 
of pressure symptoms, which include severe pain, 
dy-sphagia, hoarseness, and dyspnea, and there U al- 
ways the ominous threat of rupture into the pleura 
cavity or trachea or through the skin as a teraiins' 
event. 

A few reported cases with small aneurysms m Ibe 
ihW subclavian area, because oi their smaWsiie aw 
position, the presence of brachial {>aia, and uie ab- 
sence of clinical syphilis, were reminiscent of aneu- 
rysm due to cervical rib. However, they hardly con- 
stituted a proper indication for the operation as per- 
formed, since this type of case does not have a tenu- 
cncy to progression and is satisfactorily manageu 
by focal surgery. 

The ideal treatment of an aneurysm, whether trau- 
matic or spontaneous, is either a Matas end-aneurj - 
rnorrhaphy or proximodisial ligation and cxcuion 
the sac. In the case of the innominate artery t 
Matas operation does not lend itself to practi 
application, and there is no record of its deli e 
use. Complete isolation and excision of .t«e 
have been accomplished in only 3 cases, m a 
which the results were successful. 
simpler procedure of ligation in continuity ha 


siraoicr ptoceuutc oi » , 

the rule, because of technical difficulties or * P 
tient’s condition. Proximal ligation of the 
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inate artery with ligation of the carotid and 
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vian arteries distal to the aneurysm (the so-called 
triple operation) has been performed more fre- 
quently than has radical excision, and the results 
have been better than those of proximal ligation 
alone. 

The author notes that m 9 of 58 cases, cerebral 
complications are reported to have caused post- 
operative death, and temporary disability occurred 
in a few other cases. The average age in the fatal 
cerebral cases was 40.0 years, as compared with 42.5 
years for the entire scries.' These facts suggest that 
the inherent vascular pattern is of more importance 
than the age factor. 

Not a single case has been reported in which gan- 
grene of the upper extremity followed ligation of the 
innominate artery, a fact that emphasizes the abun- 
dant collateral vascular pathways in the shoulder 
girdle and axilla (intercostal-subscapular). The oc- 
currence of late ischemic pain, paresthesia, and mus- 
cular weakness in the arm, however, has occasionally 
been noted and quite generally disregarded from the 
therapeutic standpoint. Although aneurysm of the 
innominate artery frequently produces Horner’s syn- 
drome on the right side, there is recorded evidence 
in some cases that a sympathetic release with vaso- 
dilatation occurs in the vessels of the right upper ex- 
tremity within 12 to 24 hours after operation. 

In view of the technical dilTiculties connected 
with exposure of the innominate artery and the high 
mortality in the earlier cases, various indirect or 
simpler therapeutic approaches for aneurysm of this 


artery have been devised and tried. One is the ap- 
plication of the wiring technique, which has been 
associated with uncertain results and with the com- 
plications pertaining to this method in other vessels. 
A second is the technique of Brasdor-Guinar, namely, 
ligation of the subclavian and carotid arteries distal 
to the aneurysmal sac. The author notes that long 
term cures of from 5 to 21 years have been reported 
with the use of this method. 

Finally, innominate aneurysm has been treated by 
the creation of an arteriovenous fistula between the 
common carotid artery and the jugular vein with an 
end-to-end technique. Eight such cases have been 
reported by McCarthy. All of these cases had pos- 
itive serological reactions at the time of operation. 
There tvere 2 operative deaths, one apparently due to 
anesthesia and the other to embolism, and 2 later 
deaths, one at 5 weeks from myocardial failure and 
the other at 4 weeks from rupture of the aneurysm. 
Four patients survived, i for more than 4 years, and 
2 of tliem were able to resume work. 

The earliest operations on the innominate artery 
were carried out through a cervical or supraclavic- 
ular muscle cutting incision, It seems clear that ad- 
equate and safe exposure for surgery of the innomin- 
ate artery demands some type of clavicular and man- 
ubrial section or resection. A median section of the 
manubrium carried through to the second interspace, 
with section of the right clavicle in its medial third, 
gave adequate exposure and a good result in the 
author’s case. Herbcrt F. Thurston, M.D. 



SURGICAL TECHNIQUE 


OPERATIVE SURGERY AND TECHNIQUE; 

POSTOPERATIVE TREATMENT 

Bauer, G. 5 Thrombosis, Early Diagnosis, and Abor- 
tive Treatment with Heparin. Lancet, Lond., 
1946, f 447 - 

The available figures suggest that IhrombocmboHc 
complications occur after about 1.6 per cent of all 
surgical operations, or in every sixtieth patient. Of 
these patients every sixth one dies of pulmonary em- 
bolism. Of the women in childbed, (about i.j per 
cent) every eightieth one develops this complication, 
and of these not quite every twenty-fifth one dies. 
Among the patients in medical wards the incidence 
and mortality from this condition are just as among 
those in the surgical wards generally. In cases of 
fracture or other trauma of the lower limbs throm- 
botic complications are particularly common, with 
an incidence up to 15 per cent. 

The incidence and mortality seem to have re- 
mained unaltered for several decades. Now, however, 
a change for the better appears possible through 
the use of specific anticoagulative remedies. 

Heparin can be used as a prophylactic, but is best 
employed as a remedy for already existing thrombo- 
sis. To obtain the best results the diagnosis must be 
made at the earliest possible stage. It now appears 
to be established that the process almost alwaj's be- 
gins in the deep veins of the lower leg. Diagnosis at 
this early stage is facilitated and confirmed by phle- 
bography. 

If intensive heparini2ation is instituted at (his 
stage, with doses from 300 to 500 mgm. (from 24,- 
090 to 70,009 international heparin units) a day ac- 
cording to a definite schedule, the disease is generally 
aborted. After from 3 to s days the acute symptoms 
usually subside, and the pulse and temperature re- 
turn to normal. As a rule it is then possible to allow 
the patients to get up. They can leave the hospital 
within a few days and soon resume their work. 

More advanced thrombosis accompanied by phleg- 
masia alba dolens responds well to thesame treatment, 
but requites more lime and larger doses for cure. 

Massive pulmonary embolism reacts favorably to 
heparin. Large doses, administered early, prevent 
further deposits on the embolus, and generally carry 
the patient over the first critical 24 hours, after 
which recovery is almost as quick as in uncomplicat- 
ed thrombosis. 

In a series comprising 622 patients with thrombo- 
sis treated on this principle in Sweden, there were 
only 5 deaths. Good results have also been r^orted 
from Canada. Thus it now seems possible, with the 
aid of heparin, to reduce the mortality from throm- 
bosis to under i per cent, as compared with the 
previous figures of from 16 to 20 per cent lor surgical 
and medical cases and from 3 to s per cent for ob- 
stetrical cases. 


In the past the period by which the stay h the hos- 
pital has been prolonged by an attack of thrombosis 
has been about 6 weeks. With heparin treatment it 
is generally no more than from 6 to 9 days. 

Clinical and phlebographic studies have sho-Kn 
that patients surviving thrombosis develop serious 
after effects which have received too little attention, 
They all suffer permanently from swelling of the 
affected leg, while 9 of 10 eventually show indur- 
ative lesions on the lower leg, and 4 of 5, Ug ul- 
cers. From 80 to 90 per cent of ordinary leg ulcers 
seem to be caused by a deep thrombosis suffered at 
an earlier period. All these disorders and their social 
consequences can be avoided if thrombosis is treated 
with heparin at an early stage. 

The risks associated with heparin therapy are 
slight. When the drug is used for the treatment ol 
manifest thrombosis there is hardly any danger of its 
inducing hemorrhage. Experience up to date does 
not point to any contiainuications. 

Joseph Castes, IfD. 


Jorpes, J. E.: Anticoagulant Therapy In Throm- 
bosis. Edinburgh If. 1946, 53: 222. 

The author believes that wc now have efiectlve 
agents, heparin and dicumarol, for the prevention of 
intravascular coagulation during life, and by means 
of them thrombosis and pulmonary embolism can be 
combated. He called attention to only a details re- 
garding heparin, namely, its physicochemical proper- 
ties and its formation by the mast cells of Ehrlich 

The author presents in tables various aspects of his 
study, such as the frequency of pulmonary^ embolism 
and of deaths from pulmonary embolism in cases of 
thrombosis from the large statistical series in the lit- 
erature; the comparison between conservative (1929* 
1938) and heparin (1940-1945) treatment of throm- 
bosis; the frequency of thrombosis and embolism 
after surgical operations, childbirth, gynecological 
operations, and in medical casw in 19 Swedish 
Clinics from 1940-1945; the stay in bed and rise m 
temperature of 790 patients with deep venous throm- 
bosis who were given no special treatment nor UMtea 
with heparin, heparin and dicumarol, or with dicu- 
marol alone; the spread of pulmonary embolism W 
the second leg; the progressive and post-thrombouc 
sequelae in 790 cases of deep venous thrombosis giv- 
en no special treatment or treatment with hepann, 
hei)arin and dicumarol, or with dicumarol alone, I 
post-thrombotic sequela: after 2 to 5 years m wj 
cases of deep venous thrombosis following reWia 
h^rarin treatment at the Mariestad Hospital iroro 

These facts concerning the use of heparin in Swed- 
en and Canada, as supplemented by the 
conjunction with dicoumarol, Justify thestateme^ 
that the most usual forms of thrombosis can now ^ 
effectively combated. With early diagnosis an © 
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ular treatment with an anticoagulant, there is prac- 
tically no mortality from diagnosed and uncompli- 
cated thrombosis of the leg or frompulmonarj’ embol- 
ism which is not instantaneously fatal. Failure to pre- 
vent death or spread of the process to the thigh or 
other leg may in most cases, if not in all, be attributed 
cither to neglected diagnosis or defective treatment. 
It is evident that the medical gymnastics and early 
getting up of the patient can reduce the incidence of 
thromboembolism. This fact has been admitted by 
several authors, but these factors arc less reliable as 
therapeutic agents in eases of acute venous throml>o- 
sls or pulmonary embolism. Instead of novocain 
block of the lumbar ganglia suggested by Lcrichc and 
Ochsner, venous ligation with or without thrombec- 
tomy has been preferred by the many recent users. 
Even in the selected eases, however, anticoagulant 
therapy could be of value to check further ihromlm- 
sis in the operative field. 

Regarding the mortality rate, a great saving of 
human lives could be obtained if recent treatment 
with heparin or, if possible, with dicoumarol, is given; 
also, the mortality of thromboembolism could fur- 
ther be greatly reduced through more careful obser- 
vation of the earlier signs of thrombosis. Fatal 
casualties arc rare in clinics where due attention is 
paid to early diagnosis. When anticoagulant thera- 
py is used the time in the hospital is shortened by 
about i month. An early heparin treatment prevents 
a considerable number of thrombotic patients from 
developing subsequent disabling ulcers or indura- 
tion in one or both legs. Euii. C. RoarrsneK, M.D. 

Clarkson, P., and Lawrle. R. S.: The Management 
and Su^lcal Resurfacing of Serious Burns. 
Bril. J . Surg., I 946 , 33 : 3 tt- 

This article is based on the management of Soo se- 
rious bum, sustained in the Mediterranean theatre 
of combat, and the problem of skin grafting in 192 of 
these cases during the intermediate (healing) and 
late (rehabilitation) phases. Grafting w'as performed 
in all instances when the full thickness of the skin 
was destroyed. The intermediate phase started in 
the second week and comprised the preparation of 
the patverrt ai\d of the burned area for grafting, and 
the application of grafts and their care until healing 
was complete. Surgery in the late phase was neces- 
sary only for that minority of eases in which there 
was functional disability from the primary cover. 
The ideal treatment was to cover the raw area as 
early as possible with new skin which met the full 
functional and cosmetic need of the part, but a gran- 
ulating surface did not always accept a thick free 
graft, and a thin graft, which always contracts later, 
might have caused disability. Because of this, some 
areas were treated in 2 stages; a primary cover was 
provided by thin free grafts and these were later ex- 
cised and replaced by thicker grafts or flaps. 

Petroleumproducts,phosphorus,andcordltc,inthe 

order given, were the most common causes of mili- 
tary burns, the first causing all 13 cases which pre- 
s;nted a total skin destruction of more than so per 


cent of the body surface. Seventy-two per cent of 
the cases were found to have a full thickness loss of 
skin involving more than 10 per cent of the body 
surface; 20 per cent presented complete burns of 
more than one-third of the body. Almost every pa- 
tient with i,oQo sq. cn\. or more of raw granulating 
surface was constitutionally ill until the raw area 
was substantially reduced below this figure. Thus, 
the management of a seriously burned patient has 2 
main aspects: (i) the metabolic problem, and (2), 
skin grafting as early as possible. 

The initial standard local treatment (admittedly 
far from ideal) was gentle debridement under pento- 
thal, followcil by a (Ircssing of sterile vaseline gauze. 
Serious burns travel poorly after the first 6 to 12 
hours and this necessitated holding the delayed cases 
forward. The main purpose of early treatment is to 
restore the circulation, and this was done, ciuefly 
with copious quantities of plasma. Progress was 
checked by means of hemoglobin, blood pressure, and 
jmlsc determinations made every 3 hours. After 
anemia commenced, within a week or two, transfu- 
sions were a<lministcred in amounts sufildent to 
maiiUaiii an average hemoglobin of between 80 and 
00 per cent. Often this was difficult until the granu- 
lating surfaces were healing with grafts. Planned, 
palatable diets with iron and vitamin C were given. 

The important thing in healing was not the size of 
the burncil area, but the resurfacing program and 
the time table to which it was geared. Of fundamen- 
tal importance in healing raw areas was early graft- 
ing. Karly grafts took best, grew more rapidly, and 
the raw areas were healed sooner. It usually took 
from 12 to 1 8 days after the burn to assess the areas 
of full thickness destruction accurately and to excise 
the douglis under anesthesia. Two days later, closely 
packcil thin patch grafts were applied, and shortly 
after this the patient was healed. This was the 
rapid time table aimed at. Of course, in extensive 
burns surgical removal of the sloughs was impossible 
because of the blood loss and shock which followed. 
These patients were handled at a slower, nonopera- 
tivc pace that required patience, skill, and a large 
ward staff. 

In assessing the burn depth, it was found helpful 
to obtain a history as to the provocative agent, the 
circumstances, the duration, and the clothing. Ac- 
curate assessment, however, always required recog-, 
nition of the appearance of burns of different depths. 
The authors arbitrarily recognize 3 chief depths of 
burns — epidermal, dermal, and full thickness loss — 
and discuss each thoroughly. Frequently, differentia- 
tion between the latter two depths was very difficult. 
In dermal burns, although destruction extends into 
the dermis, sufficient epithelial elements survive to 
permit spontaneous skin healing. This type of heal- 
ing was unsatisfactory occasionally because of dis- 
abling contractures or persistent ulcerations and ul- 
timately required resurfacing. Late definitive repairs 
formed only 10 per cent of the operations and consist- 
ed of thick dermatome sheets, postauricular Wolfe 
grafts, and rotation or forehead flaps. 
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For very large areas to be covered as t)uickly as 
possible, the authors found that multiple thin patch 
grafts had a po to loo per cent take, even on indiffer- 
ent surfaces. They reason from this that primary 
cover by the suspension of minced skin may become 
practicable. Although a “primary final" repair could 
be obtained by a successful sheet graft for limited 
areas, such a graft was followed by contractures, 
was harder to use and apply, and did not “take" as 
often as did the patch graft. Therefore, this type 
was seldom used e.tcept for special sites, such as flex- 
or creases and the hands. A 50 per cent gum acacia 
giucwaspreferredtoSanoextracls for fixation. Pinch 
grafts were condemned. If the patch grafts were 
closely padded and thin, the ultimate scar was not 
unsightly. 

The authors used both, but preferred the Blair 
knife to the Padgett dermatome. Cyclopropane was 
the anesthesia of choice and pentothal was used oc- 
casionally, but only for induction because of the 
frequency of liver damage. In extensive burns graft- 
ing over 1,000 sq. cm. was performed at each opera- 
tion, from 3 to 7 day intervals intervening between 
stages. Since the routine use of penicillin, strepto- 
coccal infections ceased to be a major concern after 
the grafts were applied. The cause of perichondritis 
which occurred in $ per cent of the cases as a late 
complication remains unsolved and treatment is un- 
satisfactory. In addition to infectious and cicatricial 
complications, pyoderma and sunsensitivity of the 
healed burned skin were not uncommon. 

There were 3 late deaths in the group of t^a cases, 
none of which was due to burns. The authors con- 
clude that death is not inevitable in cases of Wrns of 
up to 70 per cent of the body surface, with areas of 
full thickness skin loss up to 5,000 sq. cm., which 
have thorough general treatment and prompt sur- 
gical resurfacing. DAvm fl. Lynn, M.D. 

ANTISEPTIC SURGERYj TREATMENT OF 
WOUNDS AND INFECTIONS 
Smith, J., and Rank, B. K-: A Case of Severe Elec- 
tric Burns with an Unusual Sequence of Com- 
plications. BrjJ. J. Surg., 1946, 33: 365. 

The authors report the case of an 18 year old man 
in the Royal Australian Air Force who suffered ex- 
tensive severe electrical burns to the left arm and 
both legs, and 8 days later developed an acute 
gangrenous cholecystitis. Amputation of the upper 
extremity, of both legs, and a partial diolecystcc- 
tomy were performed at successive intervals on 
this extremely sick patient. The postoperative 
course was complicated by bilateral pneumonia, an 
aborted empyema, and abscess formation in i leg 
stump and in i injection site. Satisfactory recovery 
occurred after 3 months. 

^The authors thought there was a possibility that 
the gall bladder complication was rented to the ex- 
tensive burn in some manner similar to Curling's 
ulcer of the duodenum. Because of the discrete 
appearance of gangrenous patches on this gall bladder 


and the common blood supply oi that viscus and the 
duodenum, an embolic process is suggested as the 
cause of these rare complications of severe burns. 

Wayne CAasiOJi, M D. 


Carney, H. M. : Wound Healing with Low Vitamin 
G Level. Ann. Surg., 1946, 113; mz. 

This study concerns too soldiers who had been at 
the front in Italy on a ration of concentrated foods 
for at least a month. All but 2 per cent of the troops 
had discarded their only source of vitamin C, ascor- 
bic acid contained in lemon powder. Their fasting 
plasma ascorbic add levels, as determined by the 
technique of Farmer and Abt, were, in general, below 
the normal minimal range of from .7 to 1.0 mgm. per 
cent. The hospital diet was unable to raise their 
levels appreciably. No therapeutic doses of vitamin 
C were given. 

Of the 103 men studied none showed clinial evi- 
dence of definite vitamin C deficiency. Sixty-eight 
had wounds of which 8 failed to heal (rr.7%) and of 
this number, several showed normal plasma ascorbic 
acid levels. Many of these failures in healing were 
associated with infection and the author believed 
that most of them were due at first to inexperience to 
the closure of war wounds. Among the numerous 
factors responsible for the low incidence of failure re- 
ported by Crutcher (2 separations in too consecutive 
cases closed from 3 to ro days following debridement), 
the following are emphasised: carljr and adequate 
debridement, use of incisions at the time of debride- 
ment that readily lend themselves to closure, proper 
splinting of the wounded part, early (4 to $ day) 
closure of the wound in the operating room at the 
time of the first dressing by suture or skin graft, use 
of fine nonabsorbable suture material closing the skin 
only and without tension, the maintenance of normal 
blood constituents especially as regards the 
protein, hematocrit, and hemoglobin levels, and the 
intelligent use of penicillin and the sulfonamides. 
Improvement in wound healing has come from these 
measures and not from fortifying the diet with vita- 
min C. .... 

The author concludes that no relationship between 
plasma ascorbic acid levels and wound healing was 
observed. David IL Lynn, M.D. 


Odom, C. B.: Causes o! Amputations in Battle 
Casualties with Emphasis on \ ascular injori 
Surgery, 1946, 19: 

This report is a result of a detailed study '>^ 3 ^ 
amputations carried out in the Third United f 
Army. In no case was amputation done witho 
consultation. All surgeons were matt® 
the latest work on vascular repair. 
was alivays emphasized. The main rauses ollossoi 
limb in order of frequency in World \\ar 11 
traumatic amputation, vascmlar injury, i. , 
gangrene. It is noteworthy that the . l., 

amputation in World War I. secondary 
been eliminated by early adequate [Jfbridement an^ 
the use of penicillin and sulfonamides. The owee 
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results ot mine injuries are shown — 1,375 cases of 
lower extremity amputations as compared with 458 
of the upper extremity. 

Clostridial infection was encountered in 445 pa- 
tients, of whom 258 came to amputation. Clostridial 
infections were classified as follows: (1) diffuse clos- 
tridial myositis in which amputation as far above the 
visible evidence of involvement as possible was per- 
formed immediately; (2) clostridial cellulitis involv- 
ing only a muscle or group of muscles, in which wide 
incision of the localized process and excision of the 
devitalized tissue were sufficient; and (3) localized 
clostridial abscess in which incision and drainage 
were all that was necessary. Diffuse clostridial myo- 
sitis accounted for 14 per cent of the total number 
of amputations. 

By far the greater number of patients seen in the 
military hospitals of this country, who were minus 
an extremity, lost that member immediately when 
hit, or it was so badly mangled that the damage was 
beyond repair. This group of cases accounted for 
63 per cent of all the extremities amputated. 

In the group of vascular injuries the greatest sal- 
vage of extremities can be accomplished. This group 
borders on the traumatic group closely, but when the 
surgeon believed that the injury to the blood supply 
was the paramount lesion the injury was classifi^ as 
vascular. Blood vessel injuries were the cause of 
amputation, in 23 pec cent of the cases. There were 
sufficient vitallium tubes and heparin available to 
give this nonsuture method a fair trial. Some of the 
procedures advocated by Blakemore and his associ- 
ates are impractical for use in the field for the follow- 
ing leasons: (1) the recognition of injury to a major 
vessel by an aid man on the battlefield is impossible, 
and the therapy cannot be instituted by him ; (2) the 
institution of surgical procedure in the battalion aid 
station, where only resuscitation has been practiced, 
would require the revision of the entire system of 
handling casualties in forward areas (since vascular 
injuries constitute less than 1 per cent of the total 
number of casualties, such a change would not be 
justified); (3) although the time interval between 
wounding and the institution of surgery has been 
greatly reduced in World War II, it still ranges be- 
tween 6 and 12 hours, even in emergencies; (4) the 
preparation of fresh vein grafts was time consuming 
(If frozen grafts had been available this objection 
would have been removed); and (s) the use of hep- 
arin in battle casualties entails considerable risk, 
because of the frequency of multiple wounds and the 
danger of fatal hemorrhage 

Only the larger arteries, including the subclavian, 
axillary, brachial, iliac, femoral, and popliteal, were 
repaired. Comparing the results of repair with liga- 
tion on the same group of vessels, it was found that 
when the major vessel was ligated 57 per cent of the 
involved extremities developed gangrene, but when 
repair was the method of choice only 38 per cent de- 
veloped gangrene. Although the repair series was 
much smaller, and the more favorable cases were 
selected for repair, it was believed that there was a 
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distinct advantage when repair was used. In com- 
paring the suture (42 cases) and nonsuture (28 cases) 
methods of repair, it was found that the incidence 
of gangrene following repair was approximately 50 
per cent for both groups. The Blakemore method of 
vein graft appeared to have a slight advantage over 
the other non.suture methods used. Repair by suture 
remains the method of choice whenever applicable 
even if it means the reduction of the caliber of the 
vessel by as much as 50 per cent. 

A comparison between the incidence of gangrene 
following ligation in battle casualties and comparable 
injuries in civilian practice shows a much higher 
incidence of gangrene in the former. This is true in 
spite of simultaneous division of the companion vein 
and the routine use of sympathetic blocks before and 
after surgery. It is believed that the major part of 
this difference is due to the fact that the battle 
casualty has had the injury for from 6 to 12 hours 
before he reaches a surgical unit. He is often ex- 
sanguinated, has low blood pressure, and is in shock; 
his tissues are anoxic. There is often hemorrhage 
into the fascial planes of the extremity with a result- 
ing hematoma and pressure on the collateral cir- 
culation. Often the collateral circulation has been 
injured also. The disappointing results from sym- 
pathetic blocks are accounted for by these facts 
rather than the fact that the blocks were not well 
d )ne. John L. Ltsoqurst, M.D. 

Conway, H.: Anaerobic Infection and Gangrene of 
War Wounds In Casualties from the rhlllpplne 
Islands. Surgery, 1946, 10 553. 

An analysis of 37 cases of anaerobic infection ot 
gangrene complicating war injuries is presented. 
These cases represented o.o per cent of 4,040 surgical 
battle casualties. Following early treatment at for- 
ward stations the patients were admitted to the hos- 
pital from 5 to 21 days after injury. Thus, the anal- 
j'sis is concerned with the management of late 
complications. 

The mere finding of pathogenic clostridia in a 
wound is not of importance. The Clostridium wel- 
chii was recovered from 13 per cent of the cultures 
made of all wound discharges from the 4,040 patients. 
The types and locations of wounds from which the 
Clostridium welchii was recovered show that these 
organisms amtaminate certain wounds preponder- 
antly. Seventy-five per cent of the wounds from 
which the Clostridium welchii was recovered were 
those in association with compound fractures. While 
fractures of the tibia and fibula made up only 13 per 
cent of all fractures, they accounted for 33 per cent 
of the compound fractures which were contaminated 
with the Clostridium welchii. Wounds of the but- 
tock comprised only 5 per cent of all soft tissue 
wounds but accounted for 56 per cent of soft tissue 
wounds rantaminated with the Clostridium welchii. 

There were 14 patients with clostridial myositis, 
in 8 of whom the gangrene was limited to particular 
muscles, while in the remainder all the muscles of the 
extremity were involved in the .spreading, necrotic 
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process. The lapse of time betweea injury and onset 
of the infection in this group averaged 10 days. Only 
2 of the patients had not received penidllin continu- 
ously from the time of debridement until admission 
to the hospital, and only 2 patients had not had 
debridement under 6 hours. The chain of symptoms 
and findings in these patients were as follows: acute 
onset, very severe toxemia, severe pain at the site of 
injury and in the extremity distal to the point of in- 
jury, restlessness, thirst, tachycardia, fever, marked 
swelling of the extremity, cadaveric pallor of the 
skin of the e.ttremity, and serous exudate, with or 
without gas bubbles from the wound. There may be 
a bronzed tint to the skin of the face, upper chest, 
and arms. Crepitation of the tissues was present in 
6 patients and absent in 8. Roentgenograms showed 
gas in the tissues in 4 of the 8 patients who were 
examined by means of the x-rays. Peripheral pulses 
in the involved extremity were absent in 6 patients. 

Operative therapy in 8 cases of localized clostridial 
myositis consisted of wide incision and drainage com- 
bined with excision of all the gangrenous muscle. In 
2 of the 8 patients amputation was necessary. In- 
tensive penicillin therapy was given after operation 
in all of the cases. It had no apparent effect on the 
to.xemia or u^on the course of the fever. Gas gan- 
grene antitoxin was given to 6 patients after opera- 
tion and discontinued on the fourth day because of 
severe urticaria. One patient died in toxemia follow- 
ing a long illness corupiicated by hemorrhage from 
the wound and gangrenous choleci'stitis. Seven re- 
covered following radical excision of muscle groups. 

In 6 patients there was clostridial myositis in all 
the muscles of an extremity. All had been treated 
with penicillin from the time of injury until the onset 
of the disease. These were patients in whom there 
was an abrupt onset of signs and symptoms. The 
leucocyte count was extremely high. Four patients 
recovered following amputation, while 2 patients 
developed severe toxemia and died. The mortality 
rate in these 14 cases of clostridial myositis was 21.4 
per cent. 

There were 23 cases of anaerobic cellulitis. These 
did not include cases of localized abscess from which 
pathogenic dostridia were recovered. Anaerobic 
cellulitis was characterized by the gradual onset of 
diffuse edema of the subcutaneous and areolar tis- 
sues. Muscles were not involved. The average lapse 
of time between injury and onset of the complication 
was Ts days. All of these patients were pale, toxic, 
and febrile. They did not complain of pain, and 
their temperatures were not high. Fenicillin had 
been given to 18 patients. On admission their casts 
were stained with blood and pus and had a foul 
smell. The usual procedure was to remove the cast 
and to institute balanced traction. It was following 
the use of this necessary measure that these patients 
developed anaerobic cellulitis. The impressioa ob- 
tains that the motion of fascial planes coincident to 
removal of the plaster cast and the institution of 
traction causes the extension of latent anaerobic in- 
fection. Commonly there was grayish slough in the 


depths of the wounds. Thick, dark brown or yellow 
pus with bubbles of gas could be expressed. There 
was no change in the skin or in the circulation of ihe 
extremity. Palpation revealed crepitatioa of tissue 
and there was abundant gas in the tissues as shown 
by the x-rays. All of these patients were treated by 
radical multiple incisions and drainage and the ad- 
ministration of penicillin. All patients in this gioup 
recovered. 

Hemorrhage from the wound as the first sign of 
gas gangrene occurred in 6 of the 37 cases. Proximal 
ligation of the major artery was not effective in any 
of them. In 5 patients it was possible to control 
hemorrhage by clamp and ligature of the bleeding 
points. In 3 patients it was necessary to amputate 
the extensively damaged extremity. 

Sulfadiazine had been given in adequate amounts 
as a prophylactic agent to 24 of the 37 patients who 
developed clostridial infection or gangrene. It was 
used after operation in the treatment of 30 of the 
patients. Its use produced no significant ^ange in 
the flora of the wounds. The general condition of the 
patients did not improve following its use. There 
was no evidence that sulfadiazine was of value. 

The fact that gas gangrene antitoxin had been 
given prophylactically in the forward areas to only 
9 of the 37 patients indicates that surgeons are not 
convinced of its value. Antitoxin was given thera- 
peutically to 8 patients with no obvious effect on the 
degree of toxemia. 

Thirty of the 37 patients had been treated con- 
tinuously with penicillin from the time of dfbride- 
ment until arrival at the hospital. Following radical 
surgery, 31 of the 37 patients were treated inten- 
sively with penicillin administered intramuscularly, 
while 6 patients received injections cirwmferenliaUy 
into the muscles of the extremity proximal to th® in- 
fection. The administration of penicillin had no 
effect on the degree of toxicity, on the course « the 
fever, or upon the appearance of the wound. The 
opinion is obtained that penicillin has no prophy- 
lactic or therapeutic value in infections and gangrene 
due to the Clostridium wclchii. In all cases dmical 
improvement was attributed directly to radical 
surgery. No other measure could substitute for fre- 
quent transfusions of whole blood, which were the 
mainstay of postoperative management. 

The opinion is advanced that incomplete debn e- 
m;nt without dependent drainage is the most 
important factor contributing to the developmen 
of clostridial infection in war wounds. 

John L. Lindquist, M.I»- 


ANESTHESIA 

Orton, R. II.: Anesthesia In Thoracic Sui^ery. 
Current Res. Anesth., 1946, 25 = 96 - 
A review of the literature relating to the pbys'oj; 
>gy involved in thoracic surgery, and to tne ** 

)f procedures developed to overcome P l;* 

icms in the administration of an anesthetic 
:ype of surgery, was made. 
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Each unit must develop methods suited to the 
technical abilities and temperaments of both surgeon 
and anesthetist, to the equipment available, and to 
the types of operation to be undertaken. 

From this review of the progress in thoracic sur- 
gery, it is possible to set down certain desirable fea- 
tures that should be fulfilled by this ideal form of 
anesthesia, viz. 

1. The surgeon should have access to the operative 
area. 

2. The tissues of the patient should be adequately 
supplied with oxygen. 

3. Carbon dioxide should be elEciently eliminated. 

4. The circulation should not be embarrassed by 
excessive mediastinal movement. 

5. The spread of infected secretions to healthy 
lung should be prevented. 

6. Postoperative atelectasis should be avoided. 

7. Recovery of consciousness and cough reflex 
should be rapid. 

8. The use of diathermy should be possible. 

Inhalation anesthesia comes nearer the ideal than 

does spinal or intravenous anesthesia, but even here 
controversial matters appear, viz., 

1. There is the question as to the desirability of 
intubating the larynx. Removal of secretions can 
be performed only -when a catheter is present in the 
larynx. Intubation protects against the dangers of 
laryngeal spasm. 

2. The second point to be considered is positive 
pressure. The only indication is when a large bron- 
chial fistula exists or is likely to appear. 

3. The next controversial matter is the use of con- 
trolled respiration. Without voluntary respiration, 
mediastinal flap and paradoxical respiration are im- 
possible. 

4. Finally, the anesthetic agent has to be consid- 
ered. Cyclopropane is preferred when controlled 
respiration is contemplated. The chief advantage of 
ether is that the anesthetic level is more easily main- 
tained, particularly when repeated bronchial suction 
is necessary. 

For extrapleural operations, intubation is not used 
because of the possible risk of spreading the infec- 
tion. Controlled respiration is used if needed. Pre- 
liminary medication with a barbiturate tends to re- 
duce cardiac irregularities. 

For major intrapleural procedures, the method 
employed is endotracheal inhalation anesthesia with 
an inflated cuff. Ether-oxygen or cyclopropane-oxy- 
gen is administered by a machine capable of positive 
pressure of 5 to 10 -mm. of mercury. Pentothal so- 
dium induction may be used. 

IVhen secretions are copious, a catheter fitted with 
a self-inflating cuff is used and a gas-tight fit is ob- 
Uined by bringing the catheter through a rubber 
diaphragm on the mask. A sleep Trendelenburg 
position causes the secretions to gravitate to the face 
roask. Intermittent suction through the endotra- 
cheal ratheter is used in addition. 

During lobectomies, it has been found advisable 
petiodically to inflate the lobes that are not being 


removed at operation. Endobronchial anesthesia 
has been used for right pneumonectomies. Right 
endobronchial anesthesia has not been attempted 
because of the difficulty in avoiding occlusion of the 
bronchus of the right upper lobe. 

During operations for the repair of diaphragmatic 
hernias, adequate relaxation is one of the first re- 
quirements if the abdominal route is chosen. This 
is obtained by spinal analgesia combined with light 
cyclopropane anesthesia, or by endotracheal ether- 
oxygen. If the transthoracic approach is used, min- 
imum diaphragmatic movement is essential. This 
is best achieved with endotracheal cyclopropane 
anesthesia and controlled respiration. The dia- 
phragm may be rendered immobile by blocking the 
phrenic nerve with local anesthetic. 

The ptcmedicalion depends upon whether or not 
the anesthetist proposes to use controlled respira- 
tion. When control is not contemplated, the pre- 
medicalion should be reduced to a minimum so that 
the respiratory center will not be further burdened. 
Nembutal and atropine arc used to reduce vagal ir- 
ritability and to lessen cardiac irregularities. 

A word of warning must be given as to the amount 
of intravenous fluid that can be tolerated in the post- 
operative period. If large amounts arc given there 
is considerable ri».k of pulmonary edema from over- 
loading of the heart. Marv Fslamces Poe, M.D, 

Ilowkins, J.. McLaughlin, C. R.t and Danfe], P.: 
Neuronal Damage from Temporary Cardiac 
Arrest, i.uneet, Lond., 1946, 1:488. 

Examples of successful cardiac massage when the 
heart ha.s stopped beating at operation are now 
numerous, but permanent success without cerebral 
damage is governed by the duration of cardiac arrest, 
the critical hmit of which is at most 5 minutes. If 
this critical period has been exceeded and the heart 
has started again as a result of resuscitation, neuronal 
damage Is likely to be proportionate to the duration 
of anoxia. The extent of this damage can be fully 
assessed only in those infrequent cases ir\ which life 
lasts for several days or weeks after cardiac disaster. 

A case of cardiac arrest in a woman, aged 32, is 
reported in which the duration of the cessation of 
heart action was computed to be from 10 to ir 
minutes. The heart was successfully restarted by 
transabdominal massage. The patient survived for 
26 days and died of pneumonia and urinary infection. 
During this time she showed certain neurological 
features associated with cerebral damage result- 
ing from anoxemia. The electrocnccphalographic. 
pathological, and clinical pictures arc described and 
correlated. /osenn C vster, M.D. 

Levy. Sm Conroy, L.: Prothrombin Time and 
Anesthesia. A Clinical Investigation on the Ef- 
fects of Ether and Spinal Anesthesia on the 
Prothrombin Level of the Blood. .InrjJ/ifijofojy, 
1946 y. 276. 

A study was undertaken to establish a relationship 
between the changed prothrombin level under ether 
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and spinal anesthesia with procaine, and the inci- 
dence of postopcratis'c hemorrhage and postopera- 
tive embolism, respectively. 

A total of 75 patients were studied. Of these, 50 
had received ether anesthesia and sj, spinal anes- 
thesia with procaine. 

Prothrombin time determinations with the Smith 
bedside test were performed five times on each pa- 
tient. The determinations were made lor the first 
time shortly after admission of the patient to the 
hospital, the second time after the patient had had 
the full benefit of his preoperative sedation, the third 
time under surgical anesthesia, the fourth lime in 6 
hours after completed anesthesia, and the fifth lime 
24 hours after the completion of anesthesia. 

The results show that ether markedly decreases 
the prothrombin time of the blood, while spinal an- 
esthesia with procaine does not seem to exert any 
influence on the prothrombin time. In the ^up 
given ether, there ^vas a 25.8 per cent decrease in the 
prothrombin time as compared to that on admis- 
sion, and the decrease became even more pronounced 
(47.5 per cent) when the values of the second test 
n-cre taken as the basis. In the group under spinal 
anesthesia, the decrease was only 1.5 per cent as 
compared to the admission values, and roper cent 
as compared to the values which were obtained 
after sedation. 

The implications of these results in regard to the 
occurrence of postoperative emboli become clear at 
once, if they are compared with the findings of 


other investigators who have shown that there b 
also an increase in the number of the circulating red 
blood cells and platelets and a rise in the hemoglobin 
values and blood viscosity, a slowing of the circuli- 
tion time and a shortening of the coagulation time 
of the blood during ether anesfhttia. All of tie<e 
factors play a dominant role in the causation of 
thrombosis, and thus are responsible for postopera- 
tive embolism. Changes such as these apparently 
do not happen during spinal anesthesia. On the 
other hand, since spinal anesthesia does not eittt 
any influence upon the formed elements of the cir- 
culating blood, and does not produce a deaease m 
the prothrombin time of the blood, the possibility 
of postoperative hemorrhage would appear to be 
much greater than in the patients given ether. 

The results of the fourth and fifth tests show that 
there is a slow but gradual return of the prothrombin 
time values to normal. 

The effect of drflgs used as preoperative and po«t- 
operative sedation on the prothrombin time of the 
blood was also studied. It was found that sedation 
irith barbiturates, notably sodium pentobarbital, 
causes a lowering of the prethrombia time. Further- 
more, it was found that atropine, when given to- 
gether with morphine, appears to neutralize the de- 
creasing effect of morphine on the prothrombin time, 
while scopalamine, when given with mornhine, does 
not seem to neutralize the action of morphine on the 
prothrombin time of the blood. 

Mary roAscss Poe, it 1). 
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ROENTGENOLOGY 

Howard, C.: Subdural Pneumography. Am. J. 
Koent., 19461 55: 710- 

The author discusses subdural i>neumography, 
which is the introduction of air into the subdural 
space so as'to separate the brain from the skull and 
outline the contour of the cerebrum on x-ray films. 
This procedure demonstrates unknown attachments 
and abnormal adhesions between the cerebral cortex 
and the dura and skull. The localization of such 
attachments is important in Jacksonian epilepsy and 
in post-traumatic cranial conditions. 

The surgical technique for this examination is to 
make a small burr opening in the occipital region of 
the skull. At the same time from 30 to 60 c.c. of fluid 
are withdrawn by lumbar puncture to reduce the 
spinal fluid pressure to about 6 mm. of mercury. A 
small nick is made in the dura to allow air to enter 
the subdural space. The spinal fluid pressure rises to 
its original level and from 15 to 30 additional cubic 
centimeters of fluid are withdrawn. The dura is 
closed with a muscle graft. Roentgenograms of the 
skull are then taken without Bucky grid at a 6 foot 
tube film distance in various positions to demon- 
strate the subdural space. 

On roentgenograms after air insufflation the cor- 
tex is separated from the vault of the skull by a 
variable space. The negative pressure produced in 
the subdural space and the gravitational effect on 
the brain produces this. The corticodural attach- 
ments can be visualized and studied. There is wide 
variation in the attachments. The broadened at- 
tachments contain enlarged pacchionian granula- 
tions. Under normal conditions there is no connec- 
tion between the subdural and the subarachnoid 
spaces. The presence of subarachnoid air in some of 
these and in enccphalographic studies suggests an 
arachnoidal tear or defect. 

Subdural pneumography has demonstrated that 
the amount of fluid in the subdural space varies from 
time to time. The procedure of subdural pneumog- 
raphy opens a new field of study for variations in the 
support of the brain within the skull, the presence of 
variations of the corticodural attachments, and the 
presence of a variable amount of fluid in the subdural 
space. Fii.\NK L. Hussev, M.P. 

Doss, A. K.: Translumbar Aortography; Its Diag- 
nostic Value In Urology. J. Urol., Balt., 1946, 55- 
594. 

During the past 5 years, the author has employed, 
almost routinely translumbar aortography for the 
diagnosis of urological conditions. The method has 
been described elsewhere. The opaque medium used 
IS still the 80 per cent sodium iodide. 

In the present article, attention is directed to the 
renal arterial system. 


Renal function. There is no truly adequate test 
for renal function. It is the author’s belief that an 
organ’s function is no better than its blood supply 
and that, therefore, renal arteriography practically 
offers a visual estimation of its function. The meth- 
od is of value especially in demonstrating the condi- 
tion of the kidney above a completely or partially 
obstructed ureter. A kidney showing good blood 
supply may be saved, whereas the presence of poor 
blood supply would Justify nephrectomy. The large 
hydronephrotic kidney and the kidney filled with a 
staghorn calculus have often been found by this 
method to be well worth saving. 

Renal neoplasia. Renal arteriography is of little 
value in the diagnosis of carcinoma. In hyperneph- 
roma there is a pooling out of dye scattered in 
reticulated fashion throughout the neoplastic mass. 
The intrarenal arteries are characteristically spread 
out in spiderlike fashion. 

Cysts of the kidney. .Simple cysts arc readily recog- 
nized due to lack or lessening of the blood supply, 
but multiple cysts are difficult to demonstrate. 

Retroperitonea! tumor. The method here is of value 
in establishing a differential diagnosis from tumor of 
other structures, as for example, spleen, pancreas, 
etc., and in excluding or convicting the kidney. 

Rena) ectopia. The various forms of congenital and 
acquired renal ectopia are dearly demonstrated. 
The method permits a more scientific approach with 
respect to nephropexy. 

Renal duplication. The diagnosis of renal duplica- 
tion, suspected in the excretory or retrograde pyelo- 
graro, is made relatively simple. The reduced ar- 
terial supply of one segment of a duplicated kidney 
might account for the not infrequently seen pyelo- 
nephritis in such cases and might constitute a sound 
indication for removal of the avascular area of the 
kidney. 

Hypertension. Aortography is the procedure of 
choice for discovering “Goldblatt hypertension.” 
However, the removal of such a kidney fails to cure 
the hypertension, for the process is “fixed” also in 
the other kidney. 

Finally, the method may be of value in demon- 
strating the presence of an aberrant vessel as the 
cause ol hydronephrosis in certain obscure kidney 
lesions and in renal agenesia. T. Leucutia, M.D. 

LevitIn.J.: Scout Film of the Abdomen. Radiology, 

1946* 47: lo- 

A scout film of the abdomen especially in acute ab- 
dominal conditions may yield information which is 
of extreme value to the surgeon. 

A perforated ulcer may be recognized by the pres- 
ence of free peritoneal air. _ 

In small bowel distention one may distinguish be- 
twen paralytic and mechanical ileus. In the latter 
the loops arc greater in the vertical than in the trans- 
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verse diameter, are generally large, show prominent 
circular folds, and are subject to vigorous peristalsis 
as shown on serial films; the distention is confined to 
the small bowel, whereas a paralytic ileus results in 
the distention of all the intestinal loops. 

Peritonitis may cause mechanical obstruction or 
paralytic ileus according to the circumstance. There 
may be an increased density between the loops due 
to the exudate. A plastic exudate may cause fixation 
ol these loops. This may be recognixed on vertical 
films by the existence of several gas-lluid lines at dif- 
ferent levels, whereas otherwise a single gas-fluid lev- 
el establishes itself. Often the properitoneal fat pad 
cannot be visualized in peritonitis because of infil- 
tration by exudate. 

Local inflammations may cause localized paralytic 
ileus in which only the adjacent loop of bowel 
appears to be distended. 

intra-abdominal adhesions may cause temporary 
(complete or incomplete) mechanical obstruction. 
In these cases it is important to take the films during 
an attack. 

.\cutc appendicitis may cause paralytic ileus be- 
cause of pain or serosal reflexes. The properitoneal 
fat line may become obliterated. Mechanical ob- 
struction may develop. An abscess may displace the 
cecum. 

Ileocolic intussusception had been recognited by 
the author on a scout film in t instances 

In an obstruction of the colon it is usually possible 
to differentiate between a gradually developing oc- 
clusion which results in a predominantly cecal dilata- 
tion (usually caused by carcinoma), and a sudden 
occlusion caused by a voK*ulus. In the latter the 
dilatation may be confined to the twisted section 
which then can become so large as to fill the abdomen- 

There are no conclusive findings on a scout film In 
gangrene of the bowel. 

I'lnally, absence of dilated bowel loops may point 
to urinary pathology as the cause of abdominal dis- 
tress. If no calcified urinary stones arc seen a pyclo- 
gram is recommended. Geriurt S. ScmvAHZ, M.D. 

Holmes, G. W-t and Schulz, M. D.: SupeevoUage 
Radiation; A Review of the Cases Treated Dur- 
ing an 8 Year Period, from I9J7 to 1944, Inclu- 
sive. Am. J. Roinig , 1946, 55; 533. 

The authors have analyzed their cases treated 
with x-radiation generated at s,soo k.v.p. Their 
superv-oUage unit delivered approximately 5* per 
cent of the surface dose at a depth of 10 cm., and 
the point of maximum intensity was about 2 mm. 
Jjflow the skin surface. 


Since nearly all of the cases were incunble Iv 

standard procedures before x-ray therapy was stand 

the beneficial effect was evaluated on the basis o( 
increase in life expectancy. UTienever possible, tie 
results are compared with those obtained by older 
forms of treatment, especially with 300 k.v.p. radia- 
tion. The data of Nalhanson ami Welch (Aw. J. 
Caiuer^ 1936, zS; 4o;.i937, 238, 4S7, sSd, s^S) 

have been used for this comparison. 

One thousand eight hundred and thirty-seven pa- 
tients were treated. Of this group, 7.3 percent were 
discarded because they were referred back to their 
local doctor and no attempt was made to follow 
their progress. Five and three-tenths per cent were 
lost to observ-ation at varying times and are counted 
as dead as of the date of the last observation. 

The material studied includes tumors of the oral 
cavity (excluding the tongue and lesions posterior 
to the anterior pillar), 76 cases; tongue, 60 cases; 
nasopharynx and nasoaccessory sinuses, 55 cases; 
tonsils, 38 cases; larynx, 50 cases; lungs, isJ cases; 
esophagus, gS cases; stomach, 9 cases; large intes- 
tine, rectum, and anus, 33 cases; kidney, 15 ases; 
urethra, 6 cases; prostate, 52 cases; testide, 40 cases; 
bladder, 196 cases; ovary, §9 cases; uterus, 58 cases; 
cervix, 4S4 cases; lymphoma, 99 cases; and meta- 
static disease from various tumors, 143 cases. In 
addition to these, 33 ^'atiet^es of benign and malig- 
nant lesions totaling 107 cases were treated. 

The authors believe that certain selected deep 
seated localized lesions which in the past have shown 
some response to high voltage radiation have le- 
sponded better to supervoltagc radiation. The Utter 
seems to offer the patient a slight but definite in- 
crease in life expectancy, it makes the patient more 
comfortable, and it eliminates some of the unsold- 
ably bad effects ol lower voltage radiation. Thete 
was no evidence to show that a greater nutuber of 
these tumors can be destroyed by this method of 
treatment than by other methods. • 

One of the greatest advantages of supervoUs^ 
therapy is the decreased likelihood of serious skin 
damage when an adequate tumor dose is given. AI-o, 
the number of ports required to deliver 
reduced. This advantage becomes of consideraDie 
importance in the cases in which a cure is expect 
or life expectancy will be greatly prolonged. 

The authors conclude that supervoltage radiation 
should be encouraged in selected cases of caranom 
of the cervi-v, carcinoma of the bladder, 
the lung, embiyoma of the testicle, carcinoma ol t 
tonsil, localized lymphoma, F.wing’s tumor, a 
carcinoma of the rectum. R- R- Lewis, . I. 
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CLINICAL ENTITIES— GENERAL PHYSIO- 
LOGICAL CONDITIONS 

Dart, E. E.: Effects of High Speed Vibrating Tools 
on Operators Engaged In the Airplane Indus- 
try. Occup. ill. 1946, 1:515. 

Disorders oi the b\ood vessels, nerves, muscles, 
and joints resulting from the occupational use of 
such vibrating tools as jackhammers and stone 
chisels have been recognized since igii when Loriga 
described certain peripheral vascular changes occur- 
ring in workers using pneumatic devices. Symptoms 
of temporary ischemia and numbness on exposure to 
cold followed by flushing, tingling, clumsiness, and 
decreased sensibility to pain, heat, and cold were ob- 
served. Pain was not a prominent symptom except 
during recovery from the vasospastic attack. Vibra- 
tion was credited as being the chief causal agent and 
cold was believed to do no more than to initiate or 
maintain the response in an already damaged neuro- 
vascular system. Numerous subsequent reports had 
to do with the effects of work with vibrating tools, 
which Dart classifies into 4 main categories: ( i) alter- 
ation of the vasomotor responses; (3) injuries to the 
nerves; (3) injuries to the soft tissue other than the 
blood vessels and nerves— including muscles, ten- 
dons, fascias, and ligaments, and (4) injuries to the 
bones and joints. These earlier reports, however, 
had to do effteta of the oldei tools which had 

rates of vibration under 4,000 per minute. The 
present study is concerned with the effects of high 
speed electrical and air driven rotary polishing and 
burring machines which operate at rates of from 
10,000 to 50,000, or more, revolutions per minute 
and are widely used today in the airplane industr>% 
In this investigation 112 of approximately 1,000 
vibratory tool workers were seen because of com- 
plaints of pain, numbness, clumsiness, sensation of 
cold, stiffness, tingling, cramps, or weakness. For 
purposes of comparison, 112 vibratory tool workers 
without symptoms and 107 control subjects not ex- 
posed to vibration were also observed. Of the pa- 
tients with complaints, more than half showed no 
physical changes to account for their symptoms; the 
remainder exhibited varying signs including swelling, 
erythema, cyanosis, epicritic sensory loss, atrophy, 
pallor, and disturbances of motion, such as the in- 
ability to tightly flex the fingers, the loss of fine 
movements, or weakness of grip. Nine patients 
showed muscle or tendon injuries, including 6 cases 
of trigger fingers and 3 cases of thickening of the 
palmar aponeurosis. Eleven patients had gross evi- 
dence of neuritis. The diagnosis of peripheral vas- 
cular disease could be established beyond reasonable 
doubt in only 24 patients. The primary involve- 
ments affected the fingers, hand, wrist, and forearm, 
but the remainder of the upper extremity was fre- 
quently involved to varying degrees. 


To determine the peripheral vascular reactions the 
author devised a test which he believes is irvdicativc 
of the state of vascular tone and at the same time is 
simple enough for the routine examination of large 
numbers of employees. This test consists of observ- 
ing at I minute intervals the temperature changes on 
a stem thermometer grasped in the hand following 
immersion of the part for 5 seconds in water at 35'’F. 
The patients whose temperatures so recorded did not 
return to the starting level after 15 minutes were 
arbitrarily determined to have a delayed (vaso- 
spastic) response. It was found that in 50 per cent 
of the control group the temperature had returned 
to the starting level after 6 or 7 minutes, whereas in 
SO per cent of the patients and employees without 
symptoms the time required was from 9 to 10 min- 
utes. At the end of 15 minutes, 16.8 per cent of the 
normal individuals still had temperatures below the 
starting level as contrasted to 33.9 per cent of the 
employees. 

Vasospastic finding'' in 16.8 per cent of the normal 
group were similar to the findings of Naide who 
divided so-called normal subjects into 2 approx- 
imately equal groups manifesting low and high vas- 
cular lone. The difference in this study and that of 
Naide as to the proportions of the 2 groups was 
thought to be due to the arbitrary selection of a 
standard 15 minute test period. 

Workers with tools v.’ith vibration rates In excess 
of 10,000 per minute manifested conditions that 
differed from those of workers with tools operating 
at less than 4,000 per minute as follows: (i) symp- 
toms appeared in a matter of days or months after 
exposure to high speed vibration in contrast to a 
matter of years after lower speed vibration; (2) pain 
was usually a major complaint of the high speed tool 
workers; (3) blanching of the fingers, characteristic 
in patients exposed to the lower rate of vibration, 
was absent in those using high speed tools; (4) de- 
generative bone changes were frequent after use of 
the older type tools, but were not found in workers 
using the high speed tools; (5) workers using the 
lower speed tools usually showed symptoms in the 
left hand in right handed persons, but those using 
high speed tools usually presented symptoms in the 
right hand in right handed individuals; and (6) pe- 
ripheral vascular disturbances were found to be in 
the same hand as the symptoms in the earlier reports, 
but were usually in both hands, in individuals using 
high speed tools. 

It is notable that not only the workers complain- 
ing of symptoms but all workers exposed to high 
speed vibration showed a larger percentage of vaso- 
spastic reactions than the control group. Frequently 
the delayed temperature response was the only ab- 
normality that could be demonstrated. Women 
were found to be more susceptible to vibration 
^ects than men. There was no correlation between 
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the incidence of peripheral vascular disease and the 
use of tobacco. 

Prophylactic measures recommended are; (i) the 
elimination of hand work when polishing by wet 
sand tumbling is possible, (a) the reduction of cold 
by heating the work rooms and by preventing the 
tool exhaust from blowing on the hand, {3) the re- 
placement of worn bearings and bent shafts so as to 
reduce vibration, and (4) the insulation of the tool 
with felt or rubber to dampen the shock. \\Tien 
there is evidence of injury, transfer of the employee 
to other work is required. Because of the 16 per cent 
incidence of delayed reaction in normal persons 
new employees should be screened, as should tool 
operators (particularly women), from time to time. 
Persons with anemia, cardiac disease, or arthritis 
should not be permitted to work with vibrating toob. 

Wayne Casiesos, M.D. 

Erskine, C. A,: An Anal>-si8 of the KUppet-Fell 

Syndrome, Arch. Path., Chic., 1946, 41 169. 

In igra Klippel and Fetl described the pathologi- 
cal anatomy of absence of the neck in a 46 year old 
man. The anatomic basis of the syndrome, since 
known by their names, consists essentially in a con- 
genital fusion and numerical reduction of the cervical 
vertebra;. Since the original description of this rare 
condition, most of the communications have been re- 
ports of clinical cases of a less extreme type. The 3 
characteristic clinical features of the syndrome are 
shortness of the neck, limitation of movement of the 
head, and lowering of the hair (ine. 

From the example of the Klippel-Feil syndrome 
presented and from the case reported in the litera- 
ture it is concluded that the essential features of the 
cervical deformity are synostosis of j or more cervi- 
cal vertebra and flattening and widening of the ver- 
tebral bodies, .A numerical reduction of the verte- 
bra is an incidental rather than an essential part of 
the disorder, as is spina bifida. The latter depends 
largely on the degree of abnormality of the vertebral 
bodies. There is evidence that the anomaly has a 
genetic basis. A number of pathological conditions 
which have been found in association with the osseous 
<ieformity of the syndrome receive an explanation in 
the light of recent observations in the field of experi- 
mental embryology. Joseph Gaster, M.D. 

Paxson, N. F., Golub, L. J., and Hunter, R. M.: 

Crush Syndrome. J. Am. II. An., 1946, 131:500. 

Although the syndrome of urinary suppression 
following crushing injuries was first described in 
1917, recent bombings have stimulated the most 
interest in this subject. In the order of occurrence, 
the crush syndrome is characterized by initial tissue 
damage, shock which may be moderate or quite 
severe (sometimes it is absent), oliguria or anuria, 
uremia, and possibly death. 

Microscopic examination of the kidneys shows the 
tubules to contain casts and granules of blood pig- 
ment, with epithelial degeneration of the second por- 
tion and occasionally of Henle’s loop. The glomeruli 


remain undamaged apparently. Since the chiet 
changes are tubular, the dilute, highly add uriae 
low m urea and high in chlorides, is explained 

Several theories have been postulated to erolain 
the renal damage: ischemia, tubular obstruction 
and the release of substances which arc toxic to 
tubular epithelium The last of these was suggested 
by Young in an extensive review of obstetric hemot- 
rhage concomitant with urinary suppression, and is 
believed to be the most plausible by the authors. 

Three cases of crush syndrome, i occurring with a 
retroplacental hemorrhage, r with a ruptured uteres, 
and I with a twisted OYmriaa cyst, and all with 
oliguria are presented. All had extensive extravasa- 
tion of blood into the surrounding tissue. This is the 
first time that this syndrome has been desaibed 
with an ovarian cyst. Two patients showed minima! 
shock signs while 1 patient experienced severe shock 
although she did not die. Two recovered, but the 
one with the retroplacental hemorrhage succumbed 
on the twelfth postpartum day. 

It is suggested that this syndrome is more frequent 
than is now recognized, and not only is worth further 
investigation, but may be the explanation for some 
previously obscure obstetric fatalities. 

C. Frcdseick KtntE, M D. 

Kemp. F. II., and Vollum, R. L.: Anaerobic Gellu* 
((tls Due to Actinomyces, Associated ufrh Gas 
Production. Bri> J. HadM., 1946, 19: '343. 

The authors report a case of anaerobic Mllulitis In 
a diabetic woman, 47 years of age, which started 
with infection of a corn on the big toe. The infection 
remained localized to the toe for a month and then. 
4 days before hospitaliaation of the patient, it spread 
to the dorsum of the foot, which was gangrenous at 
the time of admission. 

In spite of intensive treatment for the diabetes 
and the administration of 16,000 units of pcniciUm 
intramuscularly every 3 hours, the ceJlulitis spread 
up\vard rapidly and reached the distal thigh within 
10 days after admission. 

X-ray films revealed bubbles of gas in the sub- 
cutaneous tissues of the dorsum of the foot, calf, and 
lower third of (he thigh. Smear from the tool 
showed actinomyces and a culture revealed a mixed 
growth of the Staphylococcus aureus, the Bacterium 
coli, and the Pseudomonas pyocyanea. Amputation 
was done through the middle third of the thigh; to 
amputation stump excreted much foul smeiimo 
material on drainage, and the patient died 5 da> 
after operation. , • 

Cultures of the pus obtained by sterile techmqne 
from the subcutaneous tissues of the upper cal i 
mediately after amputation yielded actmom>«s, 
which produced gas in subculture on Rober 0 
meat medium. Further examination of the 
showed that the severe purulent cellulitis was 
fined largely to the subcutaneous tissues; there 
little spread into the chief fascial planes, 
infiltration was seen in the muscle substance. 

Lilian Dqsaidsos, M-i’- 
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rope.C. E.: ANewand Successful Closed Operative 
Procedure for Pilonidal Sinus; Gluteus Maxi- 
mus Mobilization; A Sliding Muscle Graft Pro- 
cedure. Arch. Sarg., 1946, 52; 701. 

The author reports a closed operative procedure 
for pilonidal sinus, which employs a sliding gluteal 
muscle graft. The technical details of the operation 
and the surgical principles it entails arc described. 
In a series of 130 closed operations, 92 gluteus max- 
imus sliding grafts were successfully made. The 
operation is applicable in all cases of pilonidal sinus 
excepting those in which there is involvement of the 
spine or bones, and it successfully overcomes the 
numerous disadvantages of other types of pilonidal 
sinus operations, whether they be closed, open, or 
partially closed. 


609 

require protection; (5) a greatly increased thera- 
peutic effect from sulfonamide and penicillin therapy 
by the blood stream route; and (6) the feasibility of 
block excision. 

The initial step in the operative procedure, block 
excision, is illustrated in Figure i. For closure it is 
sufficient, in practically all cases, to mobilize the 
^uteus muscle on one side. The base of the wound 
is palpated to determine the rolling edge of the 
sacrum and the gluteus attachment. An incision is 
naade through muscle and fascia at the edge of the 
sacrum, following which a blunt cleavage separation, 
that is relatively bloodless, can be carried laterally 
as far as necessary for supple closure of the wound. 
It is then possible to cover the whole sacral and 
coccygeal area with a firm sliding layer of muscle 



Fig. T. Semischematic illustration demonstrating block excision of pilonidal sinus. 


_ Mobilization of a gluteus maximus muscle flap and 
Its employment as a graft has the following advan- 
lages: (i) adequate replacement of dead space by a 
rousde sliding graft; (2) freedom from tissue tension 
?y muscle mobilization; (3) increased blood supply, 
increased rapidity of tissue healing and enhanced 
atimty to combat infection by reason of the muscle 
graft and supple tissues, free from tension; (4) a more 
adequate protective pad of tissue covering an ex- 
posed defect in an otherwise relatively avascular 
area, where exposed sacrococcygeal bone and fascia 


tissue with its overlying skin and fat. Deep closure 
is effected by two sets of removable wire suture, and 
the skin is closed with silk. Following this pro- 
cedure, a pressure dressing is applied, with binding of 
the buttocks. No dressings are necessary until the 
eighth day, when the wire sutures arc removed. 
After the tenth day gradually increased Activity is 
permitted. . 

The author believes that the results m Ins senes of 
cases indicate adoption of the procedure. 

Jous L. Lts'DQursT, M.D. 
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Cavalcabo, G.t Malignant Myomav an Anatomo* 
pathological Contribution (Miomi maligni; 
contributo anatomo-patolosico). r«iNw«, MQano, 
1943, 29: 267. 

Two cases of malignant myoma are reported. The 
first was that of a 51 year old male who suffered an 
injury to the perineal region (on falling astraddle a 
tree limb), and a year later exhibited a tumefaction 
adherent to the end of the coccy.T and protruding 
slightly into the rectum. The tumor was rather soft 
and adherent to the skin and rectal mucosa. Roent- 
gen examination showed decalcificat ion and alteration 
of the adjoining coccyx. The neoplasm was not re- 
moved but the biopsy specimen was pronounced a 
myoma malignum by Businco. 

The second case, also pronounced a malignant de- 
generation of a uterine myoma by Businco, was 
found in the extirpated uterus of a 60 year old wom- 
an. This second tumor was not so polymorphous, 
undifferentiated or at>'pic 3 l (in contradistinction to 
the first) that its leiomatous character could not be 
recognized. 

The author concludes from his own personal ob- 
servations and from a study of the literature that all 
the various types of myoma arc merely degrees of a 
general anaplastic process, ranging from that degree 
wherein the original tissue (striated or iionstrlated 
muscle tissue) is sufficiently preserved in the tumor 
itself as to be recognizable (a$ in a rhabdomyoma 
or leiomyoma) to that in which polymorphous and 
undifferentiated tissues closely resemble the histolog- 
ical picture presented by the sarcomas. 

JOR.N W. BrCKN 4 K, M.D. 

Papanicolaou, G. N.: The Diagnosis of Cancer. 
J, Am. M. Ass., 1946, 131; 372. 

The apparent potentialities of studying the ex- 
foliated cells in various secretions of the bray have 
not been fully appreciated probably because of an in- 
efficient and inadequate technique. Good fixationand 
good staining of the cancer cells arc of paramount 
importance in this cytological method of diagnosis. 

The diagnostic value of the smear test is based on 
the constant exfoliation of malignant neoplasms 
with a free surface. 

Smears from the vaginal secretion, sputum, and 
gastric, duodenal, thoracic, and peritoneal fluid can 
be prepared. 

Among the advantages of this method one should 
mention that: (i) it is simple and inexpensive, (e) it 
is reliable in the hands of experienced men, (3) It 
permits the early recognition of incipient cases or of 
hidden carcinomas such as carcinomas in silu, (4) it 
can be carried out on a large scale as a screening 
method, (5) it does not conflict in any way with other 
well established methods of pathological diagnoses, 
(6) it may eventually reveal the presence of cancer 
when biopsy has failed, although it may occasionally 
fail to show an existing cancer discovered by biopsy, 
and (7) it is of unique value in following up the re- 
sult of operative procedure# or the progress of ir- 
radiation or other therapy. 


The mam disadvantages are that (i) the criteria 
of the method are not yet clearly outlined and need 
to be further standardized, (2) the tjpe and origio of 
the malignant cells are not always clear, (3) the 
grade of malignancy is not revealed, (4) no informa- 
tion is given as to the mitotic activity of the malig- 
nant growth or as to its relationship to the adjoining 
normal tissues, and (5) the average time required for 
the examination of a smear is somewhat longer than 
that required for examination of a pathological sec- 
tion. JosEpit K. Nar.at, M.D. 

Ilueper, IV. C.: Occupational Cancer. J. Am. -U. 

Ass., 1946, \y. 73S. 


The term “occupational cancer” is applied to 
malignant tumors which originate in persons during 
the course of, and as the result of, the regular and 
usually prolonged exercise of certain occupational 
activities which entail contact with some exogenous 
physical or chemical carcinogenic agent acting in 
proper intensity. 

With the advent of the modern industrial era, the 
soot cancer oI the English chimney sweeps and the 
lung cancers of the cobalt and uranium miners in 
Schneeberg and Joachimsthal were recognized as pi 
occupational origin. The urinary bladder tumors in 
workers in the aniline dye industry and the cancer 
resulting from contact with radioactive substances 
and roentgen rays were added to the growing list of 
titc\ipatlt.Tjal tanctrs. Definite proof of 
properties has been obtained for arsenic, ta^ pitch, 
soot, crude mineral oil, crude paraffin oilj anthracene 
oil, shale oil, some fuel and lubricating oils, creosote, 
benzene, aromatic a mines, and rays from radioattive 
substances. The exposure time necessary for elicit- 
ing cancerous reactions in exposed wofWrs 
greatly with the type and potency of the 
genic agent, the intensity of the exposure, and tne 
susceptibility of the individual. The range ;P® . 
months to 3 to 4 decades, while the average time « 
from 5 to 15 years. , . , , 

The rapid increase in the number of recognize 
and suspected agents causing industrial cancer wni 
has occurred during the last 40 years makes it rno 
likely that new and heretofore unsuspected 
genic agents of an industrial nature ''’“‘j , 

covered during the coming years. Such a deve 0^ 
ment is foreshadowed by the observations 
recently that cancers of the liver develop m 
exposed to carbon tetrachloride, a wramonly 
organic solvent, and that cancers of the lu g 
velop in mice which inhale ethyl .,,5 

thane), which is employed for anesthetic ^ 

Fourteen comprehensive recommendations 
control of occupational cancer pe „ w 

these is the suggestion for a nation jn- 


incsc IS me suggesnuu a. . 

skilled investigators, representing manag ^ ’ j.ji 
dustrial physicians, members of the Public Heal « 


lai ptiysicians, memocis ui . 

zn and of departments of industrial byg » 
ueictmine the actual scope of the 
dustrial cancer. Lastly, an institute for th . 
occupational cancer should be founded and 
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attached to or co-ordinated with one of the large 
existing cancer research centers in order to provide 
for proper integration of the results obtained by 
such investigations with those obtained by cancer 
research in general. Such an organization would 
serve industry for consultative and investigative 
purposes on matters of occupational cancer. 

Kdmu.vd a. GoRvr.TT, M.l). 

Bogart, F. B.: Lcucosarcoma. /Ihi. ./. f?orn/f., 1946, 

55:743. 

Sternberg in 1908 first dcscrilicd a clinical entity 
characterized by mediastinal enlargement and a ter- 
minal blood picture classified as acute lymphatic Icu- 
cemia. Biopsy of enlarged superficial lymph nodes is 
reported as lymphosarcoma. At autopsy there was 
lymphoblastic infiltration of the thymus, and an en- 
largement of the liver, sjileen, kidneys, and other 
organs. 

As the thymic enlargement frequently nrorluccs 
the first symptom, shortness of breath, the chest 
roentgenogram often is the first procedure used for 
examination. Therefore, the radiologist shouhl be 
aware of this entity so as to evaluate the x-ray find- 
ings properly and possibly suggest the clinical diag- 
nosis before blood changes occur. 

Leucosarcoma may occur at any age from 6 to 70, 
with one-third of the cases being found between the 
ages of 8t and 30. There is no sex prc<lominancc. 
Not all authors agree completely with Sternberg’s 
description. Flashman and Leopold reviewed 107 
cases and found only 60 with primarj* invasion of the 
thymus. Some reports in the literature describe a 
similar syndrome in which other glands than those in 
the mediastimum are primarily involved. Evans and 
Leucutia believe that if more (laticnts with lympho- 
sarcoma would live longer, they would probably 
show the terminal Icuccmic tdood picture. Isaacs be- 
lieves the condition is primarily a blood dyscrasia 
and the predominant blood cell— the leucosarcoma 
cell— must be differentiated from lymphoblasts and 
other immature blood cells by its staining character- 
istics. 

The blood picture may be normal when first seen. 
The symptoms varj* considerably and include: ma- 
laise, Weight loss (usually slight), slight elevation of 
the temperature, bleeding (petechia;, hemoptysis, 
hematuria, epistaxis, hematemesis, gross bleeding 
from the_ raucous membranes, and retinal hemor- 
rhages), Joint pains, chest pains, cough, dj'spnca, 
herpes, to-xic erythema multiformc, diplopia, and lo- 
cal edema. 

There is considerable diversity of opinion as to the 
origin of the imrading cell. Sternberg believed it was 
a large lymphoblastic type of blood cell. Some be- 
lieve the thymus is the point of origin, while Margolis 
and others believe the thymus is invaded along with 
other organs and that the cells do not represent 
hyperplasia of the thymic gland cells. 

The early opinion that roentgen therapy precipi- 
tated the leucemic phase has now been entirely dis- 
proved. Roentgen therapy is indicated when the 


mediastinal enlargement or other glandular masses 
produce circulatory or respiratory embarrassment. 
If the patient is seen before the Icuccmic phase with 
a large mediastinal mass blocking adequate circula- 
tion to the head and neck with gross swelling of the 
face and neck, the response to roentgen therapy is 
often prompt and dramatic. Gross reduction in the 
tumor ma.ss with relief of the edema and distress 
within from 24 to 48 hours after the administration 
of from 2oor to 40or should lead the radiologist to 
suspect that he is dealing wdth a leucosarcoma. The 
course of the disease is rapid and is usually not affect- 
ed by roentgen therapy, ending fatally in a few 
weeks or months. 

Tlic author presents 2 complete case reports, in- 
cluding blood studiesandautopsy findings which con- 
form to Sternberg’s description. 

Rodert R. Biceiow, M.D. 

Carp, L.: Basic Principles In Geriatric Surgery, 
.inn. .S'lir;., 1946, 123: ijoi. 

This article presents briefly some of the more 
pertinent principles in geriatric surgery, the impor- 
tance of which is emphasized in the latest census 
figures. Between 1930 and 1940, the life span of 
people over 65 increased 35 per cent as compared to 
a 7.2 per cent increase in the general population. 
Geriatric surgery can “add life to years and years to 
life.” 

Since the opening in 1939 of a modern, well 
equipped, 1 ,500 bed municipal hospital in New York, 
for research of the causes, prophylaxis, and manage- 
ment of chronic illnesses, 450 major operative pro- 
cedures have been performed on people over 60 
years of age. They were all bad ri.sks, particularly 
since most of them had been neglected for a consid- 
erable lime prior to surgery. This, the author be- 
lieves, accounted for the high mortality rale of 22.6 
per cent, but he clearly shows that this appalling 
figure is not a true indc.x as to the ability of the aged 
to withstand surgery presently. Recent advances in 
medicine and surgery have outdated the maxim that 
old age itself precludes surgical intervention. 

It is difficult to establish a line at which old age 
begins, but biologically it depends upon the degree 
of degeneration present, which process usually is 
slow progressive, and persistent. All tissues and 
organs in an individual do not nece'^sarily age s>'n- 
chronously. Senility implies physical defects and de- 
generative comlllions accompanied by social mal- 
adjustment and impairment of the intellect, emotions, 
and sustained effort. 

Numerous factors must be considered Judiciously 
in evaluating the risk of operating on the aged, and 
it is emphasized that experienced surgical Judgment 
is of no minor importance in this connection. The 
diminished reserve in the aged must be ascertained 
and one must not lose sight of the fact that conserv- 
atism is often hazardous and fatal. Diseases of the 
cardiovascular and renal systems, as well as debil- 
itation and dehydration, frequently complicate the 
picture and, needless to say, must be discerned and 
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Ca>alcabo, G.: Malignant Myoma; on Anatomo* 
pathological Contribution (Miomi maligni; 
contributo anatomo-patologico). Tumori, Milano, 
r943. 2g. 267. 

Two cases o{ malignant myoma ate reported. The 
first was that of a sr year old male who suffered an 
injury to the perineal region fon falling astraddle a 
tree limb), and a year later exhibited a tumefaction 
adherent to the end of the coccyx and protruding 
slightly into the rectum The tumor was rather soft 
and adherent to the skin and rectal mucosa. Roent- 
genexaminationshoweddecalcificationandaUeration 
of the adjoining coccyx. The neoplasnt was not re- 
moved but the biopsy specimen was pronounced a 
myoma malignum by Businco. 

The second case, also pronounced a malignant de- 
generation of a uterine myoma by Businco, was 
found in the extirpated uterus of a 60 year old wom- 
an. This second tumor was not so polymorphous, 
undifferentiated or atypical (in contradistinction to 
the first) that its leiomalous thataclct could not be 
recognized. 

The author concludes from his own personal ob- 
servations and from a study of the literature that all 
the various types of myoma are merely degrees of a 
general anaplastic process, ranging from that degree 
wherein the original tissue (striated or nonstriated 
muscle tissue) is sufficiently preserved in the tumor 
itself as to be recognizable (as in a rhabdomyoma 
or Itiomywna) to thw in which poWmoTphou^ asul 
undifferentiated tissues closely resemble the histolog- 
ical picture presented by the sarcomas. 

Joiti; tv. Bbexh^n, M.I>. 

Papanicolaou, G. N.: The Diagnosis of Cancer. 
J Afn. .1/. AsS; 1946, 131: 37J. 

The apparent potentialities of studying the ex- 
foliated cells in various secretions of the body have 
not been fully appreciated probably because 01 an in- 
efficient and inadequate technique. Good fixation and 
good staining of the cancer cells arc of paramount 
importance in this cytological metho<l of diagnosis. 

The diagnostic value of the smear test is based on 
the constant exfoliation of malignant neoplasms 
with a free surface. 

Smears from the vaginal secretion, sputum, and 
gastric, ducpdenal, thoracic, and pcritcmeal fluid on 
be prepared. 

Among the advantages of this method one should 
mention that: (i) it is simple and inexpensive, (2) it 
is reliable in the hands of experienced men, (3) it 
permits the early recognition of incipient cases or of 
hidden carcinomas such as carcinomas »»» silu, (4) it 
can be carried out on a large scale as a screening 
method, (s) it does not conflict in any way with other 
well established methods of pathological diagnoses, 
(6) it may eventually reveal the presence of cancer 
when biopsy has failed, although it may occasionaUy 
fail to show an existing cancer discovered by biopsy, 
and (7) it is of unique value in following up the re- 
sult of operative procedures or the progress of ir- 
radiation or other therapy. 


The mam disadvantages are that (i) the ctittria 
of the method are not yet clearly outlined and need 
to be further standardized, (2) the typeandorlgbof 
the malignant cells are not always dear, (3) the 
grade of malignancy is not revealed, (4) no informa- 
tion is given as to the mitotic activity of the raalig- 
nant growth or as to its relationship to the adjoining 
normal tissues, and (5) the average time required for 
the examination of a smear is somewhat longer than 
that required for examination of a pathological sec- 
tion. JoscpH K. Nasw, MD. 


llueper, W. C.: Occupational Cancer. J.Am 
Ass., 1946, 131: 738 


ll. 


The term “occupational cancer" is applied to 
malignant tumors which originate in persons during 
the course of, and as the result of, the regular and 
usually prolonged exercise of certain occupational 
activities which entail contact with some exogenous 
physical or chemical carcinogenic agent acting in 
proper intensity. 

With the advent of the modern industrial era, the 
soot cancer of the English chimney sweeps and the 
lung cancers of the cobalt and uranium miners in 
Schneeberg and Joachimsthal were recognized as of 
occupational origin. The urinary bladder tumowia 
workers in the aniline dye industr)' and the ancer 
resulting from contact with radioactive subsUnces 
and roentgen rays were added to the growing list of 
Dtcupntiontki ctxnttrs. Oefinitt proof of wciwij/itw 
properties has been obtained for arsenic, tar, pitch, 
soot, crude mineral oil, crude paraffin oil, anthracene 
oil, shale oil, some fuel and lubricating oils, creosote, 
benzene, aromatic amines, and rays from r*dioacti« 
substances. The exposure time necessary for elicit- 
ing cancerous reactions in exposed workers \-aries 
greatly with the type and potency of the C8 ki°®‘ 
genic agent, the intensity of the exposure, and the 
susceptibility of the individual. The range is from o 
months to 3 to 4 decades, while the a%’erage time is 
from 5 to 15 years. , . , 

The rapid increase in the number of recogni 
and suspected agents causing industrial canter wticn 
has occurred during the last 40 years makes “ “ 
likely that new and heretofore unsuspected «rano- 
genic agents of an industrial nature will oe 
covered during the coming years. Such a aeve p- 
ment is foreshadowed by the observations 


recently that cancers of the liver develop in mice 
exposed to carbon tetrachloride, a common) _ 


organic solvent, and that cancers of the ^ 
velop in mice which inhale ethyl carbona 


thanrt, ,vhich is 


Fourteen comprehensive 


control of occupational cancer a.w 
these is the suggestion for a nation 


skilled investigators, representing 

dustrkl physicians, members of the robl.c Health 

Service and of departments of nf ’jn. 

determine the actual scope of_ the 

dustrial cancer. Lastly, an institute be 

occupational cancer should be founded an 


MISCELLANEOUS 
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attached to or co-ordinated with one of the large 
existing cancer research centers in order to provide 
for proper integration of the results obtained by 
such investigations with those obtained by cancer 
research in general. Such an organization would 
serve industry for consultative and investigative 
purposes on matters of occupational cancer. 

EnuuND A. Gorvett, M.D. 

Bogart, F. B.: Lcucosarcoma. /Iwf. /. 1946, 

55:743. 

Sternberg in 1908 first described a clinical entity 
characterized by mediastinal enlargement and a ter- 
minal blood picture classified as acute lymphatic leu- 
cemia. Biopsy of enlarged superficial lymph nodes is 
reported as lymphosarcoma. At autopsy there was 
lymphoblastic infiltration of the thymus, and an en- 
largement of the liver, spleen, kidneys, and other 
organs. 

As the thymic enlargement frequently produces 
the first symptom, shortness of breath, the chest 
roentgenogram often is the first procedure used for 
examination. Therefore, the radiologist should be 
aware of this entity so as to evaluate the x-ray find- 
ings properly and possibly suggest the clinical diag- 
nosis before blood changes occur. 

Lcucosarcoma may occur at any age from 6 to 70, 
with one-third of the cases being found between the 
ages of 31 and 30. There is no sex predominance. 
Not all authors agree completely with Sternberg’s 
description. Flashman and Leopold reviewed 107 
cases and found only 60 with primary’ invasion of the 
thymus. Some reports in the literature describe a 
simitar syndrome in which otlier glands than those in 
the mediastimum are primarily involved. Evans and 
Leucutia believe that if more patients with lympho- 
sarcoma would live longer, they would probably 
show the terminal leuccmic blood picture. Isaacs be- 
lieves the condition is primarily a blood dyscrasia 
and the predominant blood cell— the lcucosarcoma 
cell— must be differentiated from lymphoblasts and 
other immature blood cells by its staining character- 
istics. 

The blood picture may be normal when first seen. 
The symptoms vary considerably and include: ma- 
laise, weight loss (usually slight), slight elevation of 
the temperature, bleeding (petechim, hemoptysis, 
hematuria, epistaxis, hematemesis, gross bleeding 
from the mucous membranes, and retinal hemor- 
rhages), joint pains, chest pains, cough, dyspnea, 
herpes, toxic erythema multiforme, diplopia, and lo- 
cal edema. 

There is considerable diversity of opinion as to the 
origin of the invading cell. Sternberg believed it was 
a large lymphoblastic type of blood cell. Some be- 
lieve the thymus is the point of origin, while Margolis 
and others believe the thymus is invaded along with 
other organs and that the cells do not represent 
hyperplasia of the thymic gland cells. 

The early opinion that roentgen therapy precipi- 
tated the leucemic phase has now been entirely dis- 
proved. Roentgen therapy is indicated when the 


mediastinal enlargement or other glandular masses 
produce circulatory or respiratory embarrassment. 
If the patient is seen before the leucemic phase with 
a large mediastinal mass blocking adequate circula- 
tion to the head and neck with gross swelling of the 
face and neck, the response to roentgen therapy is 
often prompt and dramatic. Gross reduction in the 
tumor mass with relief of the edema and distress 
within from 24 to 48 hours after the administration 
of from 2oor to 40or should lead the radiologist to 
suspect that he is dealing with a leucosarcoma. The 
course of the disease is rapid and is usually not affect- 
c<l by roentgen therapy, ending fatally in a few 
weeks or months. 

The author presents 2 complete case reports, in- 
cluding blood studies and autopsy findings which con- 
form to Sternberg’s description. 

Robert R. Bigelow, M.D. 

Carp, L.: Basic Principles in Geriatric Surgery. 
-iHn. .Viiff., 1946, 123: nor. 

This article presents briefly some of the more 
pertinent principles in geriatric surgery, the impor- 
tance of which is emphasized in the latest census 
figures. Between 1930 and 1940, the life span of 
people over 65 increased 35 per cent as compared to 
a 7 2 per cent increase in the general population. 
Geriatric surgery can “add life to years and years to 
life.” 

Since the opening in 1939 of a modern, well 
equipped, 1,500 bed municipal hospital in New York, 
for research of the causes, prophylaxis, and manage- 
ment of chronic illnesses, 450 major operative pro- 
cedures have been performed on people over 60 
years of age. They were all bad risks, particularly 
since most of them had been neglected for a consid- 
erable time prior to surgery. This, the author be- 
lieves, accounted for the high mortality rate of 22.6 
per cent, but he clearly shows that this appalling 
figure is not a true index as to the ability of the aged 
to withstand surgery presently. Recent advances in 
medicine and surgery have outdated the maxim that 
old age itself precludes surgical intervention. 

It is difTicuU to establish a line at which old age 
begins, but biologically it depends upon the degree 
of degeneration present, which process usually is 
slow progressive, and persistent. All tissues and 
organs in an individual do not necessarily age syn- 
chronously. Senility implies physical defects and de- 
generative conditions accompanied by social mal- 
adjustment and impairment of the intellect, emotions, 
and sustained effort. 

Numerous factors must be considered judiciously 
in evaluating the risk of operating on the aged, and 
it is emphasized that experienced surgical judgment 
is of no minor importance in this connection. The 
diminished reserve in the aged must be ascertained 
and one must not lose sight of the fact that conserv- 
atism is often hazardous and fatal. Diseases of the 
cardiovascular and renal systems, as well as debil- 
itation and dehydration, frequently complicate the 
picture and, needless to say, must be discerned and 
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corrected preopctativcly if possible. Clinical syn- 
dromes may be masked in old age and one must be 
vigilant. Frequently, the absence of fever, pain, and 
leucocytosis is a common finding in peritonitis, and, 
clinically, chest findings may be minimal even in the 
presence of a diffuse bronchopneumonia. Certainly, 
this stresses the need for adequate consultation. 
Elective surgery should be postponed during hot, 
humid weather. Coronary sclerosis pet se is not a 
contraindication to operation if decompensation is 
not present. Acute occlusion after operation is 
infrequent. 

Provided the risk is not too great, the indications 
for operative intervention are similar to those of any 
age group. In the aged, these indications generally 
result from complications connected with the degen- 
erative processes, whether inflammatory, metabolic, 
or neoplastic. 


Shock is insidious and most hatatdous, and tor- 
rection mav be in vain. Precise technique is manda- 
tory and frequently “staging" of an operation is 
well advised. Supportive measures during a pro- 
longed procedure are imperative. A major factor in 
the increased success of geriatric surgery is the im- 
provement in anesthesia. The author stresses the 
role which crymal anesthesia plays in amputations 
of the lower extremity. 

Old people recover more quickly from an operation 
and have fewer wound disruptions than is generally 
realized. Early ambulation, in selected instances, 
reduces the bite noire of geriatric surgery, namely, 
pneumonia, circulatory failure, and pulmonary em- 
bolism. Medicinal depression should be avoided for 
the same reasons. Old people often must be handled 
with patience and tact. Psychiatric consultation and 
therapy may be required. DAvm H. Lvsn, M.D. 
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A bdomen, inguinal hernia and its repair, 4*; post- 
. appendicectomy_ interstitial inguinal hernia, 42; par- 
oxysmal abdominal pain, 51; acute pancreatitis and 
splandinic block, 153; last “hate”, 15s; early results in 
snort series of cases of gunshot wounds of, 156; splen- 
ectomy, its historical background, indications and ra- 
tionale, and comparison of reported mortality; collec- 
tive review, 209; supposed difference in defensive 
power of peritoneum in distinct sectors of, 247; gun- 
shot wounds of, 257; studies of wounds of, and thorax 
produced by high velocity missiles, 291; intestinal ob- 
struction following abdominal battle wounds, 355; 
probable case of traumatic appendicitis, 337; Fowler’s 
position, 364; inguinal herniorrhaphy from intra ab- 
dominal perspective; retention of sac and intact ex- 
ternal ring and means for proving adequacy of repair, 
457; apoplexy of, 471; trauma to, 47a; uncomplicated 
prolapse of ovary as cause of acute pain in, 476; ovar- 
ian hemorrhages with attention to intra-aMominal 
hemorrhages from corpus luteum, 477; amebiasis of 
skin and subcutaneous tissue; report of 3 cases with 
amebic ulceration of wall of, and thoracic wall follow- 
ing intervention, 514; fibroma of left rectus abdominis 
muscle in male, $$9; piezoelectric crystal measure- 
ments of pressure ^nges in, of deeply anesthetized 
animals during passage of high velocity missile, 368; 
scout film of, 60s 

Abnormalities, Symposium; nonmalignant conditions of 
esophagus. 349; ectopia vesicae, 376; congenital, in 
infants following infectious diseases during pregnancy, 
with especial reference to rubella; third scries of cases, 
, 483 

Abortion, Gemtal infarcts after, 264; therapeutic, in gen- 
eral hospital. 576 

Abscess, Putrid iung, 35; delayed post-traumatic brain, 
333; studies in lung, 242; pyogenic liver, 256; craniot- 
omy and total dissection as method in treatment of, of 
brain, 334; secondary epithelization of cavities of 
chrotuc lung, 341; surreal treatment of, of middle lobe 
of right lung, 341; analysis of brain, observed during 
past 30 years, 447; of lung; report of 46 operated cases, 
, 452 

Accidents, Transfusion, 500 

Achalasia of esophagus following depressed fracture of base 
_ of skull, 233 
Acid burns of eye, 1 15 

Acidophil paste. Treatment of wounds nith, and acidophil 
_serura, 187 

Actinomyces, Anaerobic cellulitis due to, associated with 
gas production, 608 

Actinomycosis, Temporomaxillary, caused by anaerobic 
actinomyces of Wolff-Israel type cured by combination 
of sulfa drugs and roentgen therapy, 341 
Adenocarcinoma of urachus involving urina^ bladder, 472 
Adenolymphoma of parotid and submaxillary salivary 
glands, 546 

Adenoma of islets of Langerhans and pregnancy, 367 
Adhesives, Synthetic, in treatment of wounds of liver and 
other surgical conditions, 193 
Adrenal cortex, Small adenomas of, in hypertension and 
diabetes, 63 

Adrenal glands. Effect of pituitary adrenotropic hormone 
on cholesterol and ascorbic acid content of, in rat and 
guinea pig, 102 

Adrenalitis, Report of case of acute hemorrhagic, 63 


Adrenogenital syndrome of girl with pseudohermaphro- 
ditism, 139 

Aerohematoma of sinuses, 327 

Aerotitis, Use of radium in control of, in Army /Vir Forces, 
201 

Age, Basic principles in geriatric surgery, 611 
Agranulocytosis, Treatment of hyperthyroidism with thi- 
OQiactl, with reference to toxic reactions; collective re- 
view, 313 

Air hygiene in dressing rooms for burns or major wounds, 

Airp^ne industry, Effects of high speed vibrating tools on 
operators engaged in, 607 

Albumin, Concentrated human, in treatment of shock, 510 
Amebiasis, Of urinary tract, 492; of skin and subcutaneous 
tissue; report of 3 cases with amebic ulceration of ab- 
dominal and thoracic wall following intervention, 514 
Amino adds in production of plasma protein and nitrogen 
balance, 307 

Amputation, Exarticulation of lower extremities for malig- 
nant tumors, 588; retracted and short, stump of leg; 
treatment and prosthesis, 589; technique of Syme, 
599; causes of, in battle casualties with emphasis on 
vascular inj'uries, 609 

Amyloid nephrosis, Early, following compound bone in- 
juries, 164 

Anaerobic microbes, Effect of penicillin on, septicemia 
caused by, 401 

Analgesia, Continuous caudal and spinal, in cesarean sec- 
tion, 60, sepsis and asepsis in spinal, 194; continuous 
spinal, in cesarean section, 376 
Anapnylaxis, Fatal anaphylactic shock, 510 
Anatomy, Contribution of, to war. 95 
Anesthesia, Continuous spinal and caudal analgesia in ce- 
sarean section, 60; complications in, and their manage- 
ment, 83; ether convulsions; discussion and presenta- 
tion of case, 83; curare; misconceptions regarding the 
discovery and development of present form of drug, 
86; curare and nitrous oxide, for lengthy operations, 
86; experiences with endotracheal ether-air for intra- 
thoradc surgery, 87; anesthesiology, 193; procedures 
used in general hospital in communication zone with 
analysis of 2,090 anesthetics, 193; continuous lumbar, 
with dilution technique, 193; physiological and clinical 
action of curare, 194; sepsis and asepsis in spinal anal- 
gesia, 194; frontiers of, 295; hypotension and spinal; 
veritol test, 296; new lethal dose of curare; pathology 
produced by large doses, 296; treatment of acute 
arrhythmias during, by intravenous procaine, 296; 
technique of lobectomy; individual ligation of parts of 
pedicle, 346; spinal, and chloroform; comparison of 
mortality, 40:; refrigeration in orthopedic and trau- 
matological surgery, 499: of recent injuries of jaw and 
face, 304; histaminelike action of curare and tubo- 
curarine injected intracutaneously and intra-arterially 
in man, 505; milestone in; d-tubocurarine chloride, 
305; management in reconstructive surgery of man- 
dible, 342; continuous spinal analgesia in cesarean sec- 
tion, 376; in thoracic surgery, 602; prothrombin time 
and; effects of ether and spinal, on prothrombin level 
of blood, 603 

Aneurysm, Arteriovenous, of scalp and face, 113; of hepatic 
artery, 152; true, of renal artery, 486; trc.itment of 
syphilitic, by cellophane wrapping, 355 
Angiography, Evaluation of usefulness, 3S9 



INTERNATIONAL ABSTRACTS OF SURGERY 


iv 


Angioma of kidney, 165 

Ankle, Roentgenographic examination of, jwnt in malleolar 
fractures, 197; trimalleolar fractures of; conservative 
method of treatment, 386 

Ankylopoietic spondylarthritis, Bechterew’s disease from 
roentgenological point of view, 198 
Ankylosis of temporomandibular joint, 113 
Anoxemia, Effects of artificial ductus arteriosus on experi- 
mental cyanosis and, 312 

Anoxia, llistopalhologicai effect of, on central nervous 
system, 13 

Antibiotic agents, Summary of surgical aspects of certain 
sulfonamides and;collecUve;rtview, 1; tflect ol some, 
on pathogenic fungi, J03 

Anticoagulants, Challenge of thrombosis and embolism of 
blood vessels and clinical use of, 2S&, medication with 
dicoumarin, 289 

Anus, Study of anorectal cancer, 236; imperforate, »s 9 
Aorta, Traumatic arteriovenous fistula involving i^otn- 
inal, and inferior vena cava, joo, thrombotic oblilera- 
ation of bifurcation of, 594; case of obliteration of bi- 
furcation of (Lcriche’s syndrome), treated by resection 
of bifurcation, egs 

.Aortography, Translumbar; its diagnostic value in urology, 
605 

Aponeurosis, Rupture m, of shoulder joint; Its treatment, 
172 

Apoplexy, Abdominal, 471 
Appendectomy, Pseudomyxoma ol peritoneum, 24S 
Appendicitis, Diagnosis of acute, m presence of diarrhea, 
3^7> probable case of traumatic, 357; in children; re- 
view of 1,000 cases taken from records of CWldten’s 
Hospital, Eos Angeles, 462 

Appendix, Acute volvulus of, 254; carcinoid of ileocecal, 
2S4; refiectiotis on retrocecal; unusual complication, 
S54 

Aqueduct of Sylvius, Lesions of, 22 
Aqueous humor, Fenicillio in, rd 
Arm, Repair of surface defects of upper eitremity, 3^ 
Arrhythmias, Treatment of acute, during anesthesia by 
intravenous procaine, 196 

Arteries, Arteriovenous aneurysms of scalp and face, 113; 
aneurysm of hepatic, 152; vascular injuries of extrem- 
ities in battle casualties, 179; surgical management of 
occlusion of, 180, results following bands ana ligatures 
on human internal carotid, 180; lawsof arterial throm- 
bosis, 285; thrombosis; experimental and clinical con- 
ations, 255-, battle injuries of, in World Wat n, 390; 
true aneurysms of renal, 4S6, traumatic arteriovenous 
fistula involving abdominal aorta and inferior vena 
cava, 500; bistaminelike action of curare and tubo- 
curarine injected intracutaneously and intra-arterially 
in man, 503, preservation of vein in operations for ar- 
teriovenous nstula, 594; periarteritis nodosa; clinical 
manifestations and postmortem findings; 6 cases, 595; 
surgery of innominate, 596 

Arteritis, Cranial, critical evaluation of syndrome of tem- 
poral; report of case, 77 

Arthritis, Muscle-flap transplant for relief of painful mon- 
articular (aseptic necrosis), of hip, 384 
Arthrous in knee after meniscectomy, 495 
Ascorbic acid. Effect of pituitary adrenotropic hormone on 
content of cholesterol and, in adrenal glands of rat and 
guinea pig, 102; late secondary tonsillar hemonhage; 
studies of, 347 

Asepsis, Sepsis and, in spinal analgesia, 194; bosptal blank- 
ets as source of infection, 398; treatment of hc^tal 
blankets with oil emulsions and bactericidal action of 
“fixanol C” (cetyl pyridinium bromide), 39S 
Asphyxia of newborn infant, 577 


Allas, Subacute osteitis of, following suppuration of mas- 
toid or of lateral region of throat, 493 
Atresia, Congenital, of common bile duct, 564 
Auditory apparatus. Theory of mechanism of, 324 
Autopsy, Causes of acute peritonitis obser\-ed at, 24 7; naso- 
pharynx; study of 140 specimens, 346 ’ 

Autotransplantation, Multiple peritoneal, of splenic tissue 
following traumatic rupture of spleen, 471 
Azotemia, Study of, observed after severe bums, 311 

B acillus protcus. Treatment of infections with XU- 
455, X7fi 

Back, Diagnosis of lumbar intervertebral diK prolru^ons, 
123; lumbar herniations of interiertebral discs; value 
of surgical removal for naval personnel, 123; trans- 
lumbar aortography, diagnostic value in urology, to; 
Bacteriology, Of septic fingers, 83; penldllin in opliihal- 
mology; bacteriological, experimental, and chnicai evi- 
dence of its value; 123 cases, 227; and histology of 
healing burns with inquiry into significance of loal 
infection, 293; of peptic ulcer and gastric carcicoma, 
S6i 

Banti’s disease, Splenectomy; historical background, indi 
cations and rationale, and comparison of reported 
mortality; collective review, 209 
Basedow’s disease, Acute hyperlhyroid crises, pbysiopath- 
ological study, 230 

Bauhin's valve, V'alue of roentgenology in diagnosis of 
tuberculosis of, 253 . , . 

Bechterew’s disease from roentgenological i>omt of viea, 
19S 

Betti, Chewing of, among natives of southwest Pacific 
islands; lack of carcinogenic action, 309 
Bile ducts, Congenital cystic dilatation of common, 49; 
syndrome of sphiocter of Oddi, 363; choledochus e)’St, 
468; congenita! atresia of common, 364 
Biliary tract. Pancreatitis; anatomic study of pancreatic 
and extrahepalic, 152; study of dyskinesia of, 257: 
chroriic relapsing pancreatitis; 29 eases without assoc- 
iated disease of, or gastrointestinal tract, 469 ^ 
Bilirubin production by human organism and its sigmn- 
cance in pathogenesis of jaundice,_4S 

BilirutMnemia, Hereditary nonhemolytic, 361 

Bladder, Some Improvements m technique of ureterowt* 
ostomy, 63; study of uieUtsvnobslrucUoMoiMCxoi, 
165; etiology of acquired fibrosis of neck of, 166: na a- 
coplakia of. 166; diverticulum of; diagnosis and treat- 
ment, 271; cystomelcy in study of traumatic neur^ 
genic, 376; ectopia vesicae, 
urachus involving urinary, 47*: erosion of 

fragment into, 488; wounds of urinary, 379; 
of carcinoma of, for past S years: dosed method cl 

BUnAA^'rreatm^nt of hospital, with oil '"f ^ 

bactericidal action ol “Ltaaol C foetyl 
bromide), 39S; hospital, as source of '.'ticobon, j95 
Blast. Effect of, on human ear, .117; m.edica aspec s of, 4^ 
Blastomycosis, Uveal, nSi brief ^review of literature and 
report of case involving roemnges, 3®9 . 

Blood, Investigations of postoperaUve shock; 

Uation. plksma protein, and electrolytes of, ga» 
Ircctomy 4S5 primary congeniu! anii of 

litis in infancy. 71: Rh factor; ® Wtec 

white Australians, 791 irregular sMium 

transfusion, 79; studies of effects of ^ g„. 

and of roentgen rays on normal and leuceimc mice, 9 
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sludged, in traumatic shock; microscopic observations 
of precipitation and agglutination of blood fIo\>ing 
through vessels in crushed tissues, 93; relation of cer- 
tain fractions of plasma globulins of, to coagulation 
defect in hemophilia, 181 ; determination of groups of; 
use of rabbit immune serum, 182; transfusion of 2,386 
liters of, 183; results of roentgen treatment of Jeu- 
cemia, 305; treatment of hyperthyroidism with thi- 
ouracil, with reference to toxic reactions; collective re- 
view, 3:3; hereditary, nonhemolytic bilirubinemia, 
361 ; disorders of, associated with pregnancy, 370; pro- 
thrombin level of peripheral, and sternal marrow, 392; 
some newer concepts of natural derivatives of hemo- 
globin, 393; alterations in normal and decapsulated 
kidneys caused by transfusion of heterogenous, 394; 
observations on capillary and venous, in traumatic 
shock, 40S; prolongation of life with prevention of leu- 
cemia by thymectomy, 415; experiences in subtotal 
resection of pancreas in hypoglycemia, 470; individual 
differences in, in relation to pregnancy, with reference 
to pathogenesis of preeclamptic toxemia, 484; trans- 
fusion accidents, 500; transfusion of, to recipients with 
-"cold" agglutinins, 501; study of azotemia obser\'ed 
after severe burns, 511; behavior of hematological pic- 
ture in commotio cerebri, 548; acute hematogenous 
osteomyelitis treated n-ith penicillin, 584; prothrom- 
bin time and anesthesia; clinical investigatiorj or» ef- 
fects 0! ether and spinal anesthesia on prothrombin 
level of, 603 

Blood pressure, Sympathectomy for hypertension, 347 

Blood vessels, Venospasm; part in proaucing clinical pic- 
ture of Raynaud's disease, 76; cranial arteritis; critical 
evaluation of syndrome of “temporal arteritis” with 
report of case, 77; new findings with respect to nature, 
prevention and treatment of thrombosis and embolism, 
77; polyarteritis nodosa; report of 1 1 cases with review 
pt recent literature, 77; vascular mechanisms of term- 
inal shock, 95; vascular injuries of extremities in battle 
casualties, i-jg; challenge of thrombosis and embolism 
of, and clinical use of anticoagulants, 286; surgical 
treatment of vascular anomalies of premotor area pro- 
ducing epilepsy, 333; angiography; evaluation of use- 
fulness, 389; traumatic arteriovenous fistula involving 
abdominal aorta and inferior vena cava, 500; physiol- 
ogy and immobilization and local effects of heat and 
cold, 508; treatment of syphilitic aneurysms by cello- 
phane wrapping, 555; vasospastic disease (morbus 
vasospasticus), 594; thrombotic obliteration of bifur- 
cation of aorta, 594; causes of amputations in battle 
casualties with emphasis on vascular injuries, 600 

Hone, Xanthoma or lipoid granuloma of temporal; Hand- 
Christian-Schuller syndrome, i r?; control of fragments 
, of, in maxillofacial surgery, 118: early amyloid ne- 
phrosis following compound injuries of, 164; jnddence 
of osteochondrosis, 1 7 1 ; skeletogenous tumors of mam- 
mary gland, 239; penicillin for osteomyelitis, 278; bru- 
cellosis spondylitis, 278; reflex hyperemic deossifica- 
tions regional to joints of extremities, 308; aspects of 
osseous growth and calcium metabolism in case of ex- 
ophthalmic goiter in child of 6 years, 328; study of 
pathogenesis of idiopathic osteopsathyrosis, 382; em- 
bolism of marrow of, following fracture, 387; <»leo- 
articular tuberculosis and trauma, 382; experimental 
observations on use of absorbable and nonabsorbable 
plastics in surgery of, 388; deformities following sur- 
gical epipli3iseal arrest, 388; influence of estrogens on 
crystal structure of, as revealed by x-ray diffractiOT 
studies on femora of mice, 416; use of cancellous, in 
repair of defects about jaws, 440; treatment of acute 
osteomyelitis with penicillin, 493; penicillin in chronic 


osteomyelitis, 493; malignant osteogenic osteoblastoma 
with myeloplaxes, 494; pulsating benign giant cell 
tumors o{- report of case and review of literature, 494; 
union of intramedullary fixation, 495; significance of 
minor injuries of, 507; unilateral hyperplasia of man- 
dibular condyle, 542; development of squamous cell 
carcinomas in sinus tracts of chronic osteomyelitis, 592 

Bones, March (fatigue) fractures of long, of lower extremity 
and pelvis, 75; synostosis of pubic symphysis; ana- 
tomic and clinical study, 161; results of stabilizing 
operations on, in paralytic feet, with or without trans- 
plantations of tendons, 173; intramedullary pinning of 
diaphyseal fractures, 279; intramedullary nail tech- 
nique for treating fractures of long, according to meth- 
od of Kuentscher, and indications, 387; new concept 
of treatment of congenital pseudarthrosis of tibia, 496; 
treatment of fractures of carpal scaphoid; report of 64 
cases, 498; orthopedic and rehabilitation service of 
Royal Air Force, 498; osteomyelitis involving sphenoid, 
54* 

Bracht's maneuver, Experience with, in delivery in cases of 
pelvic presentation, ^64 

Brain, Glioma of retina and of, in collateral lines in same 
family; genetics of glioma, 17; histopathological effect 
of anoxia on central nervous system, 22; delimitation 
of subcortical tumors by direct elcctrography, 23; pre 
frontal lobotomy; survey of 331 cases, 23; penetrating 
head wounds, r2r, histological changes in, in cases of 
fatal injury to head; alterations in nerve cells, 122; 
midline anomalies of; diagnosis by pneumoencepha- 
lography, 1 22; lipoma of corpus callosum; clinicopath- 
ological study, 123; meningioma of tuberculum sellae 
with bitemporal hemianopia, 123; neurosurgical ser- 
vice in evacuation hospital, 125; delayed post-trau- 
matic abscess of, 233; nontraumatlc hematomas, 233; 
mechanical results of development of tumor in crani- 
overtebral cavity, 234; metastatic tumors of, 234; 
cerebral resections; 8 cases. 235; surreal problems in 
later stages of penetrating head injuries, 331; concus- 
sion and contusion, 332; cephalhematoma deformans, 
333; craniotomy and total dissection as method in 
treatment of abscess ol, 334; cerebral fungus following 
penetrating wounds, 447; analysts of abscesses of, ob- 
served dunni^ past 30 years. 447; malignancy of tumors 
of hypophysis; critique and case report, 447; com- 
plete extracapsular excision of tumors of hypophysis, 
447; disturbances of ethmoid branches of ophthalmic 
nerve, with description of syndrome associated with 
chronic suppuration of olfactory fissure, 448; concern- 
ing phenomena of arrest of function by neural scars, 
449; penetration of penicillin through normal and in- 
flamed meninges, 4S»; method of encephalography, 
548; behavior of hematological picture in commotio 
cerebri, 548; subdural pneumography, 60S 

Breast, Enlargement of, in pediatric practice, 27; prognosis 
of benign lesions of female, 28; experimental induction 
of mammary cancer, 29; histological classification of 
carcinoma of, 30; sarcoma of, 31; survival rates of rad- 
ical mastectomy for unilateral and bilateral carcinoma 
of, 3i;possibiUtie5of roentgen therapy in treatment of 
cancer of, 90; bleeding nipple, 127; cancer of, and 
Paget's disease of, 127; diagnosis and treatment of 
carcinoma of female, 128; skeletogenous tumors of 
mammary gland, 239; late recurrences in skin follow- 
ing radical amputation of, for carcinoma, 240; resec- 
tion of axillary vein in radical operation for cancer of 
mammary gland, 240; value of orchidectomy in treat- 
ment of carcinoma of male, 339; ultimate effects of 
suppresaon of ovarian hormone on development and 
evolution of mammary cancer, 452; comparative mor- 
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phological study of mammary glands with reference to 
known factors influencing development of mammary 
carcinoma in mice, 515; demodex foUiculonim in hu- 
man nipple, 5S5 

Breech presentation, Inquiry into causes of, 481 

Brenner tumor, Contribution to case knowledge and histol- 
ogy of Brenner tumor, ajg 

Bronchi, Roentgenology of draining, from tuberculous cav- 
ities, 197 

Bronchiectasis, Penicillin in treatment of, 34; lobectomy 
for, in children; $ personal obsttvations, 454; surgical 
treatment of, 5^5; cystic disease of lungs and its rela- 
tionship to cavities due to, SSS 

Brucellosis spondylitis, 278 

Burns, Electrolyte changes and chemotherapy In experi- 
mental, traumatic shock and hemorrhage, 93; acid, of 
eye, ii5;symposiumon, from Ifartforddrcus disaster, 
i88j toxemia syndrome after; biochemical and path- 
ological observations and studies, 188; superficial, of 
skin and eyes from scattered cathode rays, 200; Curl- 
ing’s ulcer in experimental; eOectof peniailin therapy; 
correlation of observations with other recent evidence 
regarding pathogenesis of peptic ulcer, 430; accelera- 
tion of healing by pressure appheation to ex^rimental 
thermal, 294, sequelae of; treatment by skin flaps, 292; 
histological and bacteriological study of healing, with 
inquiry into significance of local infection, 293; air hy- 
giene in dressing rooms for, or major wounds, 39^; mi- 
tosis and healing of corneal, 443; study of azotemia ob- 
served after severe. 311; amniotic membrane grafts in 
caustic, of eye; second degree, 342; management and 
surgical resurfacing of serious, 399; case of severe elec- 
tric, with unusual sequence of complications, 600 

C alcification of left auricle, 36 

Caldum, Early urolithiasis due to, i68 
Cancellous bone, Repair of cranial defects with leftt* 
ence to use of, 332 

Cancer, Of oral cavity; location aud frequency, 21; experi- 
mental induction of mammary, 29; histological cussi- 
fica^on of carcinoma 0! breast, 30; survival rates of 
radical mastectomy for unilateral and bibteral car- 
cinoma of breast, 31; diagnosis and management of 
uterine carcinoma and sarcoma, 52; social distribution 
of, of scrotum and of ^enis, 68; skeletal and pulmonary 
metastases from, of kidney, prostate, and bladder, 70, 

E ossibiUties of roentgen therapy in treatment of, of 
reast, 90; electroendothermy as adjuvant to radio- 
therapy in uterine, 91; growth of mammalian tumors 
in fertile eggs, is filtrable virus of, produced, 99; cu- 
taneous carcinoma produced by coal tar of piloseba- 
ceous origin, too, of breast and fagel's disease of 
breast, 127; diagnosis and treatment of cardnoma of 
female breast, 128; problem of local recurrence after 
radical mastectomy for carcinoma, 128; multiple car- 
cinomas of stomach, 145; lustological study of effect of 
irradiation on adenocarcinoma of endometrium, 137, 
postmenopausal endometrium and its relation to ade- 
nocarcinoma of corpus uteri, 157; carcinoma subse- 
quent to radiotherapeutic menopause, 1^; roentgen 
treatment of malignant tumors of nasopharynx, 199; 
late recurrences in skin following radicu amputation 
of breast for carcinoma, 240; resection of axillary vein 
in radical operation of, of mammary gland, 940; con- 
siderations about case with multiple gastric polyposis, 
hypertrophic gastritis and, of pyloric antrum, 230; 
surgical treatment of malignant tumors of duodenum 
exclusive of those arising from papilla of Vatey, 252; 
carcinoid of ileocecal appendix, 254; of rectoagmrad 
and of sigmoid, 235; study of anorectal, 236; primary 


malignant tumors of spleen with reference to endolhe 


. - . . . ; — Jf literature, 270 

carcinoma of larynx after roentgen irradiation, tir- 
beul chewing among natives of southwest Pacific 
i^ands; lack of carcinogenic action, 309; Insiolorical 
dianges in central vegetative centers of hypothalamus 
in carcinoma as indication of vegetative functional 
disturbances, 309; transitional cell carcinoma, 328; of 
larynx; s year results of concentration radiotherapy, 
330; value of orchidectomy in treatment of cardnoma 
of male_ breast, 339; bronchogenic cardnoma, 343; 
intrapericardial approach to lung root in treatment of 
bronchia! cardnoma by dissection pneumonectomy, 
344; submucosal lipomas of stomach; reriew of hleta- 
ture and report of case assodated with carcinoma, 354; 
cardnoma of colon and rectum, 358; basis lor sym- 
pathectomy for, of cervix uteri, 366; carcinoma of cer- 
vix in relation to age, with reference to young women, 
366; lesions of penis, 378; lymphosarcoma of testicle, 
379; treatment of mahgnant tumors by bacterial toxins 
as developed by late William B. Coley, reviewed in 
light of modern research, 414; colonic and proctoscopic 
diseases; collective review, 417; radium treatment of 
cardnoma of lip, 444; ultimate effects of suppresdon of 
ovarian hormone on development and evolution of 
mammary, 432; of lungs, 4531 cardnoma of lower 
esophagus and cardia, 435; of rectum; preeperaUve 
preparation, postoperative complications and colos- 
tomy management, 466; selection of operalioa and 
technique of abdominoperineal resection for cardnoma 
of rectum, 466; abdominoperineal proctosigmoideo- 
tomy for, of rectum ; conclusions based on s years’ ex- 
perience, 467; of Voter’s papiDa, 468; total pancrea- 
tectomy for carcinoma of pancreas in diabetic person; 
metaMic studies, 47»; of cervical canal of uterus, 4] 5; 
certain aspects of, of endometrium assoaated with 
pregnancy, 476; prostatic, treated by orchidectomy, 
4^; roentgenological diagnosis of, of stomach, joj: 
in childhood, 513; comparative moipholopcal study ot 
mammary glands with reference to known factors in- 
fluendng development of mammary carcinoma in 
mice, 315; carcinogens and regeneration patterns alter 
injury, 316; study of distribution of radioactive paos- 
phonisin 3 cases of, 316; toxin therapy of eipenmental; 
influence of protozoan infections upon transplanted, 
317; survey of oral carcinoma at Columbi»-l resoy- 
terian Medical Center, 546; benign atucks ol goit« 
and severe heterogenous type of; chmed and 
genic considerations. 347; activities ol d'pa/tment « 
esophageal diseases for year 1945 (service of K. ri 

chielto), ss6: diagnosis and treatment of carcinoma 01 
esophagus, 357; bacteriology of peptic ^ . 

trie carcinoma, 361; moditied 
carcinoma of colon and its technique, s64_; co 
removal of additional structures in 
cinoma of colon and rectum, 564; 
of. of uterus, 570; vagina! and cervical >" 

diagnosis of. 570; of endomelnum, S7o; treatment 0 , 
of bladder for past 5 years; dosedme Aod of 
379; treatment of, of perns, 5^; hyer ^hang 
other effects of diethylstilbestrol during 
of prostate gland, 581; development p5 
caranomas in sinus tracts of chrome osteomyelitis, 
592; occupational, 610; diagnosis of, ,■ 1 ..[ion 
Capsulorthaphy, Experience with, for recurrent 

of shoulder, 497 , , j on 

Carotid artery, Results following bands and ligature 
human internal, iSo 
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Cartilage, Peripheral inhibitory influence of large doses of 
testosterone on growth of epiphyseal, 310; djrechon- 
droplasia, 382 

Cataract, Congenital, and other anomalies following ru- 
bella in mother during pregnancy; California survey, 
117; corneal section witn long bevel and cor\}unclival 
flap for extraction of; preliminary report, 323; assoc- 
iated with intraocular tumors, 443 

Catheter, Experimental production of pulmonary embolism 
by use of venous, 104 

Causalgia secondary to injury of major peripheral nerves, 
233 

Cecum, Solitary diverticulitis of, 253; reflections on retro- 
cecal appendix with regard to unusual complication, 
254 

Cellophane, Treatment of syphilitic aneurysms by wrap- 
ping with, SS5 

Cells, Cytological analysis of response of malignant tumors 
’ to irradiation as approach to biological basis for dosage 
in radiotherapy, 405; chemical factors and their role 
in inflammation, 407; tuberculosis or pseudolubercu- 
losis of endometrium; clinical study and results of 
cytohormonal explorations, 473; carcinogens and re- 
generation patterns after injury, 516 

CtUulitvs, i\i\aetobic, due to acdnomyces, assodated with 
gas production, 608 

Cephalhematoma deformans, 333 

Cervical ribs, Bilateral, which became manifest after 
trauma of hands, 338 

Cervicitis, New method of treatment for vaginitis and, 571 

Cervix, Abdominopcivic sympathectomy for reb'ef of pmn 
of cancer of, 262; caranoma of, in relation to age, w'ith 

E articular, reference to young women, 366; tul^rcu- 
ISIS of, 473; cancer of cervical canal of uterus, 475 
Cesarean section, Physick-Sellheim principle of extraperi- 
toceal; elucidation of technioue based on 1 75 cases, 58; 
continuous spinal and caudal analgesia in, evalua- 
tion of treatment of persistently unengaged vertex in 
multipara, 371; for epilepsy in pregnancy, 371; dis- 
puted indications and techniques for, 482; delivery 
after, 482; continuous spinal analgesia in, 576 
Chemotherapj', Electrolyte changes and, in experimental 
burn, traumatic shock and hemorrhage, 05; strepto- 
mycin foe tularemia, 190; suppurative labyrintbUis, 
22g; colonic and proctoscopic diseases; collective re- 
view, 417; investigation of role of, in wound manage- 
_ ment in Mediterranean theater, 502 
Chicago Lying-In Hospital, Review of maternal mortality 

at, from 1931 to ip45. 372 . 

'-luldren. Osteomyelitis of jaws in infancy, 14; purulent 
meningitis of infancy and in; 12 months' survey of re- 
sults of treatment with penicillin, 24; breast enlarge- 
ment in pediatric practice, 27; acute hematogenous 
osteomyelitis in infancy, 71; flat feet in, 74; tubercu- 
losis of stomach with reference to incidence in, 250; 
roentgenological skeletal changes in myeloma in, 303; 
cephalhematoma deformans, 333; supernumerary meg- 
aureter, 373; roentgen changes associated with pan- 
creatic insufficiency in early life, 402; lobectomy for 
bronchiectasis in; 5 personal observations, 452; ap- 
pendidtis in; review of 1,000 cases taken from records 
of Children’s Hospital, Los Angeles, 462; cross infec- 
tion in wards of, 513; cancer in childhood, 515; cranio- 
pharyngiomas in, 549; traumatic nerve lesions in, after 
supracondylar fracture of humerus, 592 
Lhloroform, Spinal anesthesia and; comparison of mortal- 
’lyi 40 1 

Cholecystitis, Calculous perforating; biliointestinal fistula, 
468; case of severe electric burns with unusual se- 
quence of complications, 600 


Cholesterol, Effect of pituitary adrenotropic hormone on 
content of, and of ascorbic acid in adrenal glands in rat 
and guinea pig, 102 

Chordotomy, Surgery for relief of pain; anterolateral, 237; 

painful phantom limb treated by high cerviciJ, 551 
Chonoepithelioma, Morphological study on proliferations, 
based on 10 cases, 61; extragenital, in male, 99; testic- 
ular, accompanied by excretion of prolan B and hypo- 
physial changes, 492 

Chylangioma of mesentery. Report of case and brief dis- 
cussion of mesenteric cysts, 248 
Climacterium, D.R.E.; new synthetic estrogen, 54; D.B.E. 

in treatment of menopausal symptoms, 55 
Clostridia infections in war wounds on Karelian isthmus, 
2<)3 

Clostridium welchii, Puerperal infection treated with pen- 
icillin, 483 

Clotting agents, Topical use of, in surgery of prostate 
gland, 488 

Coagulation, Relation of certain fractions of plasma glob- 
ulins to defect in, in hemophilia, i8t 
Coal tar, Cutaneous carcinoma produced by, of piloseba- 
ccous origin, 100 

Cocoanut Grove disaster, Roentgenological findings in 
lungs of victims of, 88 

Cold, Tissue damage due to, 396; physiology of immobiliza- 
tion and local effects of heat and, 50S 
Cold agglutinins, Blood transfusion to recipients with, 501 
Cold test, Studies on, as method for assay of adrenocortical 
steroids, 311 

Coley, William B , Treatment of malignant tumors by bac- 
teria! toxins as developed by late, reviewed in light of 
modern research, 414 

Colitis, Tuberculous ulcerative, or ulcerative, with super- 
imposed tuberculous infection, 253 
Collective review. Summary of surgical aspects of certain 
sulfonamides and antibiotic agents, i; treatment of un- 
united fractures of neck of femur, 105; splenectomy, 
with reference to its historical background, indications 
and rationale, and comparison of reported mortality, 
209; treatment of hyperthyroidism with thiouracil; 
toxic reactions, 313; colonic and proctoscopic diseases, 
Part I, 417; colonic and proctoscopic diseases, Parts II 
and III, 5*1 

Colon, Periodic, spontaneously remittent volvulus and 
symptoms in cases of elongation of, 146; carcinoma of, 
and rectum, 358; closure of colostomies, 360; colonic 
and proctoscopic diseases; collective review, 417; co- 
lonic and proctoscopic diseases; collective review, 521; 
m<^iGed Mikulicz operation for carcinoma of, and its 
technique, 564; coincident removal of additional struc- 
tures in resections for carcinoma of, and rectum, 564 
Colostomy, Closure of, 360; cancer of rectum; preoperative 
preparation, postoperative complications and manage- 
ment of, 466 

Commotio cerebri, Behavior of hematological picture in, 
548 

Concusaon, And contusion, 332; of spinal cord in war 
wounds, 336; behavior of hematological picture in 
commotio cerebri, 548 

Connective tissue, Sarcoma of spaces of, and of muscles of 
extremities, 100 

Convulsions, Ether; discussion and presentation of case, 

8s 

Corpn, Section of, with long bevel and conjunctival flap 
for cataract extraction; preliminary report, 323; mi- 
teas and healing of burns of, 443 
Corpus luteum, Ovarian hemorrhages nitli attention to 
intra-abdominal hemorrhages from, 477 
Craniopharyngciomasin children, 549 
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of mechanism of auditory apparatus, 324; correlations 
between bone and air conduction acuity measure- 
ments over wide frequency in different types of heat- 
ing impairment, 325; tympanosympathectomy; surgi- 
cal tecanique for relief of tinnitus aurium, 325; otitis 
externa; clinical observations and microbiological flora, 
326; secretory otitis media, 326; treatment of chronic 
otitis media, 326; apical petrositis; medical and sul- 
cal management in cases with and without compli- 
'cating meninptis, 327; rare instance of fibromyoma 
of lobes of, 444 

Echinococcosis, Vertebral, 550 

Eclampsia, Histochemical age changes in normal and path- 
olopcal placental villi (hydatidiform mole), 163 
Ectopia vesiem, 376 

Edema, Pulmonary, in chest wounds, 241 
Ehiers-Danlos sjTidrome, 4og; description of 3 cases, 97 
Elbow, Sideswipe fractures, 386 

Electricity, Effects of injuries caused by, with reference to 
nervous system, 511; picaoelcctric crystal measure- 
ments of pressure changes in abdomen of deeply anes- 
thetized animals during passage of high velocity 
missile, 568 

Electroendothermy as adjuvant to radiotherapy in uterine 
cancer, gt 

Electrosurgery, Dlathermocoagulation and roentgen ther- 
apy of malignant tumors of upper jaw, 445 
Electrotherapy, Delimitation of subcortical tumors by 
direct, 23 

Embolism, New findings with respect to nature, prevention 
and treatment of thrombosis and, 77; experimental 
production of pulmonary, by use of venous catheter, 
i045_lhromboemboHc disease, rSr; pulmonary, 185; 
gas, in thoracic surgery, 245; challenge of thrombosis 
and, of blood vessels, and clinical use of anticoagu- 
lants, 286; bone-marrow, following fracture. 387; 
thrombosis; early diagnosis and abortive treatment 
with heparin, jgS 

Empyema, Pcnidllm treatment of; report of 24 cases; re- 
view of literature, 243 
Encephalography, Method of, 548 
Endometriosis, Urogenital, 36g; asg cases of, 473; patho- 
genesis of ovarian, 570; pelvic, J73 
Endometrium, Tuberculous or pseudotuberculosis of; clin- 
ical study and results of cytohormonal explorations, 
4735 certain aspects of cancer of, associated with preg- 
nancy, 476 

Epididymitis, Pathogenesis of tuberculous, 167 
Epilepsy, Surgical treatment of vascular anomalies of pre- 
motor area producing, 333; cesarean section for, in 
_ pregnancy, 371 

Epiphysis, Treatment of slipped upper femoral, 283; peri- 
pheral inhibitory influence of large doses of testosterone 
on epiphyseal cartilaginous growth, 310; deformities 
.•following surgical epiphyseal arrest, 388 
Epithelioma, Primary, of trachea, 32 
Epithelization, Secondary, of cavities of chronic Jung ab- 
scesses, 341 

Erosion. Late, of shell fragment into bladder, 488 
Ertron, Toxic manifestations associated with ingestion of, 
07 . 

Erysipeloid of Rosenbach; response to penicillin, 190 
Erythroblastosis fetalis in firstborn, 287 
Esophagus, Peptic ulcer of, 37; scleroderma with symptoms 
in, 37; Vances of, 136; achalasia of, following depressed 
fracture of base of skull, 233; corrosive injuries of; 
treatment of acute corrosive esophagitis, _ 346; dys- 
phagia due to causes other than nialignant disease, 347; 
symposium; nonmalignant conditions of, 349; car- 
cinoma of lower, and cardia, 455; activities of Depart- 


ment of Esophageal Diseases for year 1945 (from ser- 
vice of_R. Finochietto), 556; diagnosis and treatment 
of carcinoma of, 537 

Estrogens, D.B.E.; new synthetic, 54; influence of, on 
crystal structure of bone as revealed by x-ray diffrac- 
tion studies on femora of mice, 416 
Ether, Convulsions due to; discussion and presentation of 
case, 8s; endotracheal, and air for intrathoracic sur- 
gery, 87 

Ethylnorsuprarenin, Frontiers of anesthesia, 295 
Exophthalmos, Experimental production of, in fundulus by 
means of anterior pituitary extracts, 207; decompres- 
sion of orbit, 441 

Eye, Injuries to, in war casualties aboard hospital ship, 13; 
oculomotor paralysis with partial recovery; report of 
case, 15; psychological reactions in soldiers to loss of 
vision of one, 16; dacryocystorhinostomy, 1 14; removal 
of magnetic foreign bodies, 114; return of vision in 
transplanted, of adult salamander after 7 days of re- 
frigeration, 114; acid burns of, 115; basket type im- 
plant for use after enucleation, 113; uveal blastomy- 
cosis, 113; intraocular use of penicillin, ti6; penicillin 
and vitamin C in treatment of hypopyon ulcer, 116; 
congenital cataract and other anomalies following ru- 
bella in mother during pregnancy; California survey, 
117; meningioma of tuberculum sellae with bitemporal 
bemianopia, 123; superficial bums of skin and, from 
scatlcrca calhoae r^s, 203; experimental production 
of exophthalmos in fundulus by means of anterior _pi- 
tuita^ extracts, 207; epidemic keratoconjunctivitis 
associated with skin lesions, 226; ocular cysticercus 
cellulosae; report of case of parasite in vitreous, 226; 
operation for posterior route extraction of intraocular 
foreign bodies. 226; penicillin treatment of ocular in- 
flammation, 226; penicillin in ophthalmology; bac- 
teriological, experimental and clinical evidence of its 
value; 125 cases, 227; diathermy in glaucoma, 228; 
corneal section with long bevel and conjunctival flap 
for cataract extraction; preliminary report, 323; sur- 
gical treatment of strabismus, 323; Vogt-Koyanagi 
5)mdrome, 324; decompression of orbit, 44^; paralysis 
of ocular elevation with and without ptosis, 442; par- 
alysis of convergence with bilateral ring scotoma fol- 
lowing injury to ocdpital region, 442; mitosis and heal- 
ing of corneal burns, 443; keratoconjunctivitis sicca 
and buccoglossopharyngitis sicca with enlargement of 
parotid glands; report of 2 cases of Sjogren’s syndrome, 
n-ilh pathological study of lacrimal gland and parotid 
glands in i case, 443: cataract associated with intra- 
ocular tumors, 443: syndrome of uveitis, 4435 syph- 
ilitic uveitis; diagnosis, Herxheimer reaction and re- 
sults of various treatments, including penicillin ther- 
apy, 444; amniotic membrane grafts in caustic burns 
of, (bums of second degree), 542; nutritional aspects 
of ophthalmology, 343; exophthalmic ophthalmople- 
gia, 343: oculoglandular tularemia, 544; local treat- 
ment of intrabulbar infections; treatment of staphylo- 
coccal panophthalmia by intrabulbar injection of pen- 
idlHn, 344; transplantation of human vitreous, 544; 
heredodegenerative diseases of retina; attempt at clas- 
sification, 544; suprasellar meningiomas associated 
with scotomatous field defects, 349 
Eyelid, Repair and reconstruction of, 442 

F ace, injuries of, and neck in war casualties, 20; arter- 
iovenous aneurysms of scalp and, 113; control of bone 
fragments in maxillofacial surgery, 118; early manage- 
ment of injuries of, 185; treatment of casualties of jaw 
and, in British Army, 225; anesthesia of recent injuries 
of jaw and, 304 
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Femur, Treatment of ununited fractures of neck o(;colIec' 
tive review, 105; treatment of fractures of neck of, by 
Braailian method of Godoy Morcira; extra>iirticular 
nailing, 173; treatment of slipped upper femor^epiiA- 
ysis, 283; evolution of tuberculous osteitis of ne^ of, 
383; anatomic study of round ligament of, 585 
Fenestration, Surgical treatment of otosclerosis; improved 
technique of, 545 

Fertility, Value of ph^iological substrates in sperm mi- 
gration in selected cases of humarr, 55 
Fetus, Inquiry into causes of breech presentation, 481 
Fibrinolysis, Occurrence of, in shock; ptolhtomUn lime 
and plasma fibrinogen during hemorrhagic shock, 94 
Fibroma of left rectus abdominis muscle in male, 359 
Fibromyoma, Rare instance of, of car lobes, 444; clinical 
observations on, of uterus, 474 
Fibrosis, Etiology of acquired, of bladder neck, 166 
Fibula, Isolated traumatic luxation of, 392 
Fingers, Bacteriology of septic, 83; suture of fingernail in 
crushing injuries, 83; treatment of Dupuytren's con- 
tracture, 171; position of, and function deficiency in 
ulnar paral^-sis, 337 

Fistula, Histological observations on heating of labyrin- 
thine, in monkeys, xt?; external fecal, iji; of penile 
urethra, rfi6; calculous perforating cholec^Utis; bilio- 
intestinal, 468; traumatic arteriovenous, invols'ing ab- 
dominal aorta and inferior vena cava, 500; preserva- 
tion of vein in operations for arteriovenous, 594 
Fisanol C, Treatment of hospital blankets with oil emul- 
sions and bactericidal actioa of, (cety t pyridinium bco- 
tnide), 398 

Fixation, Control of bone fragments in maxillofacial sur- 
gery, itS; delayed internal, of comnound battle frac- 
tures in Meditenanean theater of operations, 176; 
bony union of intramedullary, 493 
Folliculoma, Rare case of, of testicle, 49 r 
Foot, Flat, in children, 74; protection of, immersed in cold 
water, 97; results 01 stabilising operations on bones In 
paralytic, with or without transplantations of tendons, 
t73» penioUin In treatment cpf Madura; report of 2 
cases, 20$; indications for Syme icnpuUUon, 383; tech- 
nique ot Syme amputation. 300 
Foramen, Hernia through, of Winslow, 568; hernia through, 
of Winslow emerging through gastrohepatic omentum, 
569 

Forceps (or deliverv, use and abuse, 265 
Foreign bodies, Injection of fixygen into Tenon’s capsule, 
16; removal of magnetic, 214; operation for posterior 
route f Tfrartioo nf iotraoculAr, 226; JoraJiratioo of, in 
chest, 300; surpeal problems in later stages of pene- 
trating head injuries, 331 
Fowler’s position, 364 

Fractures, Study of 150 cases of upper jaw, in overseas 
maxillofaaal center, 13; march (fatigue), of long bones 
of lower extremity and pelvis, 73, treatment of un- 
united, of neck of femur; collective review, 105; treat- 
ment of, of neck of femur by llratiUan method of 
Godoy Morcira, extra-articular nailing, 173: delaj-ed 
internal fi.xat)on of compound b.sttle, in Mediterranean 
theater of operations, 176; rocntgcnographic examina- 
tion of ankle joint in malleolar, 197, treatment of jaw 
and face casualties in British .\rmy. 123, achala^ of 
esophagus following depressed, of base of skull, 233; 
intramedullary pinning of diaphyseal, 279; of carpal 
scaphoid, 2S1; treatment of. of hip; surgical technique, 
2S2; march, 0! inferior pubic ramus, tSy, sideswipe. 
3S6; Uimalleolar, of ankle joint; con'ervative method 
of treatment, 3S6; bone-marrow embolism following, 
jS?; intramedullary nail technique for treating, of long 
bones according to method of Kuenl*cher, and indica- 


Uotis 3S7; so-called retarded or occult; signiSewee of 
paraUel projection in roentgen diagnosis of , 496- treat 
ment of, of carpal scaphoid; report of 64 cases. 4^! 
sigmficance of minor bone injuries, 307; Iraamata! 
nerve lesions in children after supracondylar, of 


menis, 592 ’ 

Frostbite, Role of sympathectomy in treatment of ImiEn. 

Mon foot and, 23; tissue damage due to coW, 396 
Fungi, Effect of some antibiotics on pathogenic, J03; cecN 
bral, following penetrating n ounds, 447 


G all bladder, Hemoirhagefrom, 13 j; papilloma of. iSj 
Ganglion, SympaUseric block of stcQate; applicatSon 
in orthopedic conditions, 593 
Gangrene, Spontaneous, of scrotum (Fournier’s gangrene), 
167; discussion on toxemia of gas, 399; anaerobic infecl 
tion and, of war wounds in casualties from Philipplte 
Islands, 601 

Gas, Anaerobic cellulitis due to actinorayces, associated 
with production of, 60S 

Gastrectomy, Investigations of postoperative shock; hera^ 
concentration, plasma protein, and blood electrolytes 
after, 43 

Gastritis, Cylologicat diapiosis of, 249; conwdtratroiis 
about case with multiple pstric poljposis, hypet- 
Irt^hic, and cancer of pyloric antrum, 230 
Gastroenterostomy, Gastric retention after posterior, for 
duodenal ulcer; prevention and treatment, 149 
Gastrtnntestinal tract, Nocturnal gastric tenelion, aj- 
thoracic gastric cyst, 43; review of Kterature on roent- 
genology of, for year 1944, lor; appcndiatia in thil 
dren; review of 1,000 cases taleo from records of Chil- 


dren’s Hospital, Los Anples, 462; chronic relapsing 
*“udy of zp cases witiout discw w Ml- 


pancreatitis; study ol aij c*i>e9 »*ujuuk - -«»- 
lary tract or, 469; nuCTomcineration study of usl epi- 


thelial layer coveting alimentary tract, 559 
Gastroscopy, Roentgenologic studjrand, of gastric diKase, 
248; correlation of gastroscopic, roentgenological arid 
pathological findings in disease of stomach; analysis of 
245 proved cases, 300 

Gelatin, Sponge of; new hemostatic substance; studies On 
absorDability, 293 . . r , 

Genital organs (female). Prolapse of urethra in fcmiij; 
considerations based on 3 observations, 15°* 'njrtiM- 
iale and terminal results of surgical treatment of gen- 
ital prolapse, rsp; dosis measuremeaU ja roentgen ir- 
radiation of female pelvis, 199: clinicopathological 
study of 100 female urethras, 260; genital inlarcts 
after aifirtituv 264; has« for s,vra,Datbectorny tor on- 
cer of cervix uteri, 366; carcinoma of cervix rtlauon 
to age, witb reference to young women, 360; urogen- 
ital endometriosis, 369; primary melanoepjtheliorna oj 
female urethra, 478; clinical and pathological study oi 
posterior female urethra, 572 
Genital organs (male). Extragenital cborioep'tbehoma tn 
male, 99; fistula of penile urethra, 166; 
tuberculous epididymitis, 167; spontaneous gangwne 
of scrotum (Fournier’s gangrene), 167; *, 

vesidographyand its dinical application, , 

anatomy of proslatic tumors, J7a;_tumot ol « , 

273; cancerous and precancerous lesions ot peiu^ 3. . 

accompanied by e.tcreUon of prolan B and 
changes, 49a; solid tumors ot epididj'rws, 33*i 
gen therapy for malignant teratoma of lestn, s 
Genitourinary tract, U’ar w ounds of, 69 
Geriatric surgery, Basic pritidples in, 611 
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Gilchrist's disease, Uveal blastomycosis, 115 

Gingivitis, of pregnancy; history, classification and etiol- 
0Sy> 575. , 

Glaucoma, Diathermy in, 228 

Glioma of retina and of brain in collateral lines in same 
family; genetics of, 17 

Glycogen, Assay of adrenocortical material by means of 
test with, in adrenalectomized mouse, 519 

Goiter, Particular aspects of osseous growth and calcium 
metabolism in case of exophthalmic, in child of 6 years, 
328; benign attacks of, and severe heterogenous type 
of cancer, 547 

Gonococcus, Streptomycin resistant cocci, 191 

Gonorrhea, Chilling penicillin, 189 

Grafts, Repair of soft tissue war wounds, 82; return of 
vision in transplanted adult salamander eyes after 7 
days of refrigeration, 114; use of Haynes’ maxillary 
splint in case of grafting of mandible, 1 14; basket type 
implant for use after enucleation, x 15; control of bone 
fragments in maxillofacial Surgery, 118; treatment of 
Dupuytren’s contracture, 171; results of stabilizing 
operations on bones in paralytic feet, with or without 
transplantations of tendons, 173; treatment of jaw and 
face casualties in British Army, 225; cutis, in surgery; 
review of results obtained with comments on indica- 
tions and technique; report of cases, 289; sequelae of 
burns; treatment by skin, 292; repair of crania! de- 
f«ts; use of cancellous bone, 332; principles in repara- 
tiw plastic surgery, 395; plastic correction of super- 
fiaal vascular and pigmented nevi. 395; repair of 
surface defects of upper extremity, 396; use of can- 
cellous bone in repair of defects about jaws, 440; 
ovarian and uterine, in woman and variations in uri- 
nary pregnandiol, 478; total avulsion of scalp; review 
of problem with presentation of case of skin, in which 
thrombin plasma fixation was used, 541; amnlotic 
.membrane, in caustic burns of eye (burns of second 
degree), 542; some uses for free muscle, in urology, 
583; treatment of chronic osteomyelitis by use of 
muscle transplant or iliac, 585; management and sur- 
gical resurfacing of serious burns, 599; new and suc- 
cessful closed operative procedure /or pilonidal sinus; 
gluteus maximus mobilization; sliding muscle graft 
procedure, 609 

Granuloma, J^nthoma or lipoid, of temporal bone; Hand- 
Christian-SchuIIcr syndrome, 117; nonspedSc intes- 
tinal, 149; malignant, of mediastinum of neoplastic de- 
velopmental form with in^tration of pulmonary par- 
enchyma, 557 

Granulosa cell tumor. Of ovary, 367; pathology and clin- 
ical course of, 477 

Gynecology, High peritonization in surgery, 574 

H /WD, Treatment of Dupuytren’s contracture, 172; 
bilateral cervical ribs which became manifest after 
trauma of, 338 

liaptoglobm during pregnancy, condneraent, and post- 
partum period, 480 

Hartford circus disaster, Symposium on burns from, 188 
Haynes splint, Use of, in case of grafting of mandible, 1 14 
Head, Cranial arteritis; critical evaluation of syndrome of 
"temporal arteritis’’ with report of case, 77; arterio- 
venous aneurysms of scalp and face, 113; penetrating 
wounds of, 121; histological changes in brain in cases 
of fatal iuj'ury to; alterations in nerve cells, 122; sur- 
gical problems in later stages of penetrating injuries of, 
33^; concussion and contusion, 332; paralysis of con- 
vergence with bilateral ring scotoma following injury 
to occipital region, 442; management of late injuries 
of, 548 


Healjng, Acceleration of, by pressure application to exper- 
imental thermal burns, 292; experimental study on, of 
^uads; heart extract ponder (Doljanski), 311 
Hearing, War injuries to auditory apparatus, 17; theory of 
mechanism of auditory apparatus, 324; correlations 
between bone and air conduction acuity measurements 
over wide frequency in different types of impairment 
of» 335; secretory otitis media, 326 
Ifcart, Calddcatlon of left auricle, 36; clinical picture and 
therapy of injuries of, 133; surgery of patent ductus 
artenosus, 133; constrictive pericarditis, 135; cardio- 
vascular radiokymography; usefulness and future, 197; 
treatment of acute arrhythmias during anesthesia by 
intravenous procaine, 296; neuronal damage from 
temporary cardiac arrest, 603 
Heart extract powder, Experimental study of healing of 
wounds; action of, (Doljanski), 31 1 
Heat, Physiology of immobilization and local effects of, 
and cold, 508 

Heat stroke. Postoperative, 502 
Hemagglutinins, Irregular, after transfusion, 79 
Hemangioma, Of kidney, 270; treatment of, 305; vascular 
tumors of spinal cord associated with skin, 550 
Hematoma, Nontraumatic, 233; aerohematoma of sinuses, 
327; displacement of kidney consequent upon spon- 
taneous perirenal, 485 

Hemoglobin, Some newer concepts of natural derivatives 

of. 303 

Hemophilia, Relation 0! certain fractions of plasma globu- 
lins to coagulation defect in, 181 
Hemorrhage, Extradural spinal, 24; selective treatment of 
antepartum, 57; report of case of acute hemorrhagic 
adrenalitis, 6j; occurrence of fibrinolysis in shock, pro- 
thrombin time and plasma fibrinogen during hemor,- 
rhagic shock, 94; electrolyte changes and chemotherapy 
in experimental burn, traumatic shock and, 95; from 
gall bladder, 152, of suprarenal glands in newborn, 
161; synthetic production of vitamin K and its use 
in, and treatment of wounds, 18?; prothrombinemia 
in hemorrhagic diatheses and its response to vitamin 
K, 206, treatment of internal, and hemorrhagic diath- 
eses with vitamin iC, 206; functional uterine, and 
treatment with testosterone, 260; tendency to, in 
thyrotoxicosis, 328; ovarian, with attention to intra- 
abdominal, from corpus luteum, 477; late secondary 
tonsillar; studies of ascorbic add, 547; neurofibroma 
of small intestine with massive, 563 
Hemostasis, Gelatin sponge, new hemostatic substance; 
absorbability, 195 

Heparin, Alesenteric venous thrombosis; recovery after 
resection with, 352; thrombosis; early diagnosis and 
abortive treatment with, 598; anticoagulant therapy in 
thrombosis, 398 

Jlepatitis, Transmission of infectious, by blood transfusion; 

2 cases, 80 

Heredodegencrative disease of retina; attempt at classifi- 
cation, $44 

Hernia, Inguinal, and its repair, 42; nostappcndicectomy 
interstitial inguinal, 42; lumbar herm'ations of inter- 
vertebral discs; value of surgical removal for naval 
personnel, 123; of lung, 339; use of rectus sheath and 
superior pubic ligament in direct and recurrent in- 
guinal, 332; hiatus, of stomach as source 0/ gastroin- 
testinal bleeding, 353; modification of technique for 
cure of umbilical, in adults, 438; through foramen of 
Wnslow, 368; through foramen of Winslow emerging 
through gastrohepatic omentum, 569 
Herniorrhaphy, Inguinal, from intra-abdominal perspec- 
tive; retention of sac and intact external ring and 
means for proving adequacy of repair, 457 
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HcrjKs zosjcf. Site of facial ncn.-e lesion in Ramsay limit’s 
syndrome, jjj 

Hcrahcimcr reaction, S>'philitjc uveilisi diagnons and re- 
sults of various treatments, including pemdUtn ther- 
apy and, 444 

Hip, Ireaimcnt of fractures of; surgical techraque, aSa; 
muscle-flap transplant (or relief of painful tnonardcu- 
iar aithiitis (aseptic necrosis) of, 384; pathomechanics 
of, after shelf oj«ration, 384; roentgenological aj^war- 
ance, early and late, of congenital preluzaUon of, 
treateil with abduction snlinls, 584; exarticulation of 
loHcc eilremities for malignant tumors^ jSS 
Histamine, Action of curare and tubocuranne similar to 
that of, when injected inlracutaneously and intra- 
arterially in man, 303 

lioilRVin’s disease, Ovarian involvement in, 367; and preg- 
nancy, 37 1 

Hookworm divase. Study of small intestiac, 8S 
Hormnnes, Influence of urinary cortinliVe material on sod- 
ium an<l potassium metabolism, 310; uftiroate effects 
of suppression of ovarian, on development and evolu- 
tion of mammary cancer, 453; 359 cases of endome- 
triosis, 473 

Uivspital, Iti.inVcts in, as source of infteUon, 398; treat- 
ment of blankets in, with oil emulsions ana bacterici- 
dal action of 'Tixanol C” (cetyl pyridinium bromide), 
.108 

llamerus, Traumatic nerse lesions in children after supra- 
condylar fracture of, 593 
H^-datid disease, Proeress In knowledge of, pS 
Uydatidiform mole, Ifistochemical age chan^ m normal 
and pathological placental villi (eclampsia), 163 
H>drari[irosis, Roentgcnographic appearance w temporo- 
manriibular. 707 

Hytironephrosis. Rupture of kidney tumors and, 373 
H>'pcfnephroma, Sedimenution rate in, 485; eatw meus- 
tases of, in third metacarpal bone of pulsating char- 
acter, 483 

llypcrplada, Persiclence and, of primary vitreous (tuftica 
vascuiosj ientis or retrolental fibroplasia), 16; imi* 
lateral, of mandibular condyle, 541 
H^Tvrtensiori, Smalt adenomas of adrenal cortex in, and 
tiiabetes, 63, malignant; neurosurgery of kidney, 64; 
surgery for, i aj. prevnt status of unilateral renal, j68; 
treatment of shock with serum from patients with, 
390; sympathectomy for, 337 

Hj'pcrthi'roidism, Ovarian struma nith, 54; acute byper- 
ihytoid envs; physiopalhological study, 330; treat- 
ment of, nith thiouracil, with reference to toric reac- 
tions; collective review, 313; radioactive iodine in 
thyroid physiology, 445, raoioactive iodine in. 445 
Hyjvrlriiphy, Pyloric stenosis «ith, 560 
Hyjv'stycemia, Uspcritnces in subtotal resection of pan- 
creas in, 470 

Hytvphysis, Malignancy of tumors of; entire and case 
report, 447, complete extracapsular excision of tumors 
of, 447 

llyivitcnsion and ^linal anesthesia, vtrilol test, 39b 
ll>7viihalamus. Histolopcal changes in central ve^talise 
centers of, in carcinoma as indication of vegetative 
functional disturbances, 309 

I CPl.RUS, Splenectomy, historical background, indica- 
tions, and rationale and comparison of reported nor- 
lality; collective review, 309 
Ileitis, N'onspecific intestinal granuloma, 149 
Jltum, SuKicutc volvulus of terminal, 467 
Ileus. \'euf\»genic, erti 

Ilium, Treatment of chrome osteomyelitis by uv of muscle 
transjilanl or iliac graft, 583 


Immersion foot. Role of sympathectomy in (rcsicwi .4 
and frostbite, as: rvrotrelion _ ’ 


, . .. . *5; protection against cold wi'er «• ’ 

Immobilization, rbj'Siolog)- of. and localedtctscf britii 1 
cold, 50S 

Immmwtransfusions, Therapy of infected wou-di and 
_ acute infections with, 393 

Irwasion, Musculoplastic, for posterior lhoraa«laity 55- 
Incontinence, Evuluatioti of methods (or treatment of an 
nary, 368; rapid and easily performed meital of eper- 
ation m urinary, 571 

Industry, Thysical capacity for work; principles of ph)s 
lology with regard to; related to ei-alua lion of woiki-g 
capacity of phv^ically impaired, 305 
Infections^ Surgical aspects of certain sulforumiJcs »nd 
antibioric agents; ctrfleclive review, 1; iabj-rinlhitis, 
17; clinical use of petiioUmin.ofears, nov sndlhtmt, 
18; petrositis, r8; experimental gonococcal urcthnci 
in human volunteers, 68; streptomycin for ttrlain ij-s- 
temic, and its effect on urinary and fecal flora, 98; 
true infective abacterial pymria, i63; penetration of 
penicillin into foci of, 1S9; penicillin therapy of, in j» 
patients, 189; erysipeloid of Rovtibach; teipoose to 
penicillin, 190; typnoid-bacillu^ of surgical wounil; 
treatment with utelhane-suUan^nude tniiture, t9y, 
penicillin in ophthalmology; baclcrioloKical, experi- 
mental and chnical evidence of its value, icicluins 
personal series of tit cavs, 777; tuberculous ulcer ei 
tongue, 930; tuberculous ulcers live colitis or uleerafivt 
colitis with superimpawd tuberculous, 933; puetpetal, 
763; studycf tuberculous strictures of ureter sndthrir 
complications, X7>; penicillin treatment of urinary, 
caused by pyogenic cocci, 776; treatment el badUui 
proteus, with SU-453, 976; closiridia, in war woutns 
on Karelian isthmus, agt; histolodcal and bacterio- 
logical study of bealifig burns hIui inquiry into sig- 
nificance of local, q93; therapy of infeetw wounds^ 


acute, with immunotransfusions, 993; «nicinin uier* 
■ servations of 400 cases, 994; blastomycosis'. 


apy; observations , 

mievr of literature and report of ease Involnnc me- 
ninges, tog; deep, of neck with reference to re'e of 
dental fc«j, 398; Hodgkin’s diseav and pregM^y. 
371; streptoraycin in treatment of persistent uriMW* 
381 ; hospital blankets as source rf, 398; air h>-gi<t« ia 
deesring rooms for bums or major wounds, jOj'l uiv 
cussion on toxemia of gas gangrene, 399: colomc and 
proctoscopic diseases; collective reriew, 417; ^apnii 
flora during gestation, 4S0; doslridiura nelcfci f^f*- 
peral, treated with penicillin, 483; congrwu! snrwr- 
malities in infants following infectious djs«^ ounrg 
pregnancy, with reference to rubelb; third senrt 01 
cases, 4B3; aititbiasls of urinary tract, AOU twas >« 
children’s wards, S'5; amebiasis of skm and subcu- 
taneous tissue; 3 cases with amebic ulceration 01 1' 
dominal and thoracic wall folloningintencntJOB. 
toxin therapy of experimenUl cancer; influence of .pr^ 
tozoan, upon tranmlanted cancer, 5 «H 
of pcnicniin insensitive, 319; local treatment cl 
bulbar; treatment of Staphylococcal panophthalmu ny 
ioteabulbar injection of peniciinn. 
gangrene of war wounds in casualties from Phiapp 
Islands, 6oi; anaerobic cellulitis due to actjnom)-ces, 

with gas production, 60S .i..„t-,i 

{nflammalion, Penicillin treatment of ocular, avl cn 
factors and their role in, 407 • ,, , .v;- 

Injuries, E)t, in war casuaUies aboard 


war, to auditor}' apparatus, 17; war, of 
63 ; suture of fingernail in crushing, 83; 


7; histological changes m hj*'” * 
;r.ad; alterations in nerve ceiU, » J J 


—> human 

cases of faUl. to head; alterations in nervt C^ 
neurosurgical service in es-acuation oo*piUi, ixj. 
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ial picture and therapy of heart, 1335 pathogenesis 
clinical picture and therapy of, of chest, 138; last 
“^te”, 155; early amyloid nephrosis following com- 
pound bone, 164; vascular, of extremities in battle cas- 
ualties, 179; early management of facial, 183; causalgia 
secondary to, of major peripheral nerves, 233; newer 
concepts in treatment of paralyzed patient due to war- 
time, of spine; neurosur^cal complications, 236; war- 
time laryngeal, 329; surgical problems in later stages 
of penetrating, of head, 331; corrosive, of esophagus; 
with reference to treatment of acute corrosive esopha- 
gitis, 346; battle, of arteries in World War II, 390; 
paralysis of convergence with bilateral ring scotoma 
following, to occipital region, 442; use of curare in oil 
in treatment of spasticity following, of spinal cord, 
448; early nerve surgery in peripheral nerve, 450; 
orthopedic and rehabilitation service of Royal Air 
Force, 498; anesthesia of recent, of jaw and face, 504; 
significance of minor bone, 507; effects of electrical, 
with reference to nervous system, s 1 1 ; carcinogens and 
regeneration patterns after, 516; management of late 
head, 548; to pancreas and their surgical treatment, 
565; crush syndrome, 608 

Insufflation, Thcrapeusis with uterotubal, in sterility, 55 

Insulin, Treatment of diabetes mellitus without, 567 

Intervertebral discs, Diagnosis of lumbar protrusions of, 
123; lumbar herniations of; value of surgical removal 
for naval personnel, 123; roentgenographic signs of 
herniation of cervical, 298; lumbar herniations of; 
value of surgical removal for naval personnel, 335; late 
results of operative treatment for prolapses of, in lum- 
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254; reflections on retrocecal appendix with regard to 
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tures, 386, trimalleolar fractures of ankle; conserva- 
tive method of treatment, 38O; Ehlcrs-Danlos s)^- 
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combination of sulfa drugs and roentgen therapy, 541 
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Meyer, Robert, Dysgerminoma ovarii, 368 
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494 

Myoma, Treatment of uterine, 474; significance of, of uterus 
in pregnancy, 576; malignum; anatomopathological 
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Neck, Injuries of face and, in war casualties, 20; deep In- 
fection of, with particular reference to role of dental 
foci, 328; motor disturbances following excision of 
lymph glands of; how may we avoid them, 330; spas- 
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Ramsay Hunt’s syndrome, 333 ; position of fingers and 
function of deficiency in ulnar paralysis, 337; sympa- 
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Nitrogen, Amino acids in production of plasma protein and 
balance of, 307 

Nitreus Oxide, Curare and, anesthesia for lengthy opera- 

Nose, Clinical use of penicillin in infections of ear, throat 
and, t8; tissue changes produced m nasal raucous 
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penicilhn for, 378; treatment of acute, with peniollm, 
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acute hematogenous, treated ivith peniallin, 584; fint 
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search and diagnosis. 259 _ , 

Oxygen, Injection of, into Tenon s capsule, i6, eilect 0 
intravenous administration of, on shock m. dogs sn 
human beings, 82; use of, and of substances Ijberating. 
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adenoma of islets of Langerhans and pregnancy, 567 
Pancreatectomy, Total, for carcinoma of pancreas in dia- 
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time injuries of spine; neurosurgical compbeations, 
236; rehabilitation of patients totally paralyzed below 
waist, with reference to making them ambulatory and 
capable of ^rning living; control of urination, 237, 
acute anterior poliomyelitis complicating pregnancy, 
263; position of fingers and function deficiency in ulnar, 
337; of ocular elevation, with and without ptosis, 442; 
of convergence with bilateral ling scotoma following 
Injury to occipital region, 442; gestational neuronitis, 
481; brachial plexus, from gunshot wounds, 551 
Parasite, Ocular cysticercus cellulosae; case of, in vitreous, 
226; demodex folliculorum in human nipple, 55s 
Parathyroids, Parathyroprival tetany and pregnancy, 370 
Paresthesia, Painful nocturnal, of upper extremities, 552 
Parotid glands, Keratocot\|unctivitU sicca and buccoglos- 
sopharyngitis sicca with enlargement of; a cases of 
Sidgren's syndrome, with pathologic study of lacrimal 
gland and, in 1 case, 443 ; adenolymphoma of, and sub- 
raaxillary salivary glands, 546 
Paro^mal abdominal pain, 51 

Pelvis, March (fatigue) fractures of long bones of loiver 
extremity and, 75; tumors of renal, 164; dosis measure- 
ments in roentgen irradiation of female, *99; pclvi- 
parietal phlegmon; special type of phlegmon of broad 
li^ment, a6i*, tumors of renal, 487 
Pewcillin, Summary of surgical aspects of certain sulfona- 
mides and antibiotic agents; collective review, i; 
thrombophlebitis of lateral sinus; treatment with, 
osteomyelitis of jaws; therapeutic suggestions, 14; m 
atjueous humor, 16; labyrinthitis; treatment with, 17; 
clinical use of, in infections of ears, nose and throat, 18; 
purulent meningitis of infancy and childhood; 12 
months’ survey of results of treatment with, 24; in 
treatment of bronchiectasis, 34; in obstetrics, 60; acute 
hematogenous osteomyelitis in infancy, 71; early re- 
sults of treatment of gunshot wounds of limb j'oints 
aided by therapy with, 74; in tetanus, 84; and vitamin 
C in treatment of hypopyon ulcer, 1 16; intraocular use 
<>1. ii6j acutely infected pleural effusions; techniques 
of treatment with, 131; fistula of penile urethra, 166, 
chilling, 189; penetration of, intofoci of infection, 189; 
therapy of infecUons in 220 patients, rSg; acquired re- 
sistance of staphylococci to action of, 190; erysipeloid 
of Rosenbach; response to, 190; treatment of ocuIot 
infiamraation, 226; in ophthalmology; bacteriological, 
c^erimental, and clinical evidence of its value; 125 
cases, 227; attempt to treat pulmonary suppurations 
with endobronchial insUllalions of, 242; treatment of 
empyema with; 24 cases; review of literator^ Mt; 
treatment of gunshot wounds of chest in field aided by 
therapy with, 245; Curling’s ulcer in experimental 
burns; effect of therapy with; correlation of ol^rva- 
tions with other recent evidence regarding palhogcn- 


eas of pq^tic ulcer, 250; prenatal syphilis, 266; treat- 
ment of urinary infections caused by pj-ogcnic cocci, 
276; for osteomyelitis, 278; therapy with; clinical and 
laboratory obsers’ations of 400 cases, 294; in treatment 
of Madura foot; 3 cases, 295; effect of, on septicemia 
caused by anaerobic microbes, 401; reactions to, 412; 
syphilitic uveitis; diagnosis, Ilerxheimer reaction, and 
results of various treatments including therapy with, 
444; analysis of brain abscesses observed during past 
30 years, 447; penetration of, through normal and in- 
flamed meninges, 451; clostridium welchii puerperal 
infection treated with, 4S3; treatment of acute osteo- 
myelitis with, 40j; in chronic osteomyelitis, 493; ob- 
servations on, 504; delayed reaction of, 514; patho- 
genicity of infection insensitive to, 519; local treatment 
of intrabulbar infections; treatment of staphylococcal 

C anophthalmia by intrabulbar injection of, 544; acute 
ematogenous osteomyelitis treated with, 584; first 
results in treatment of osteomyelitis with, 584 
Pcnicillium brevicompactum Dicrckx, Mycophcnolic acid, 
an antibiotic from, 102 

Penis, Social distribution of cancer of scrotum and cancer 
of, 68; cancerous and precancerous lesions of, 378; 
treatment of cancer of, 580 

Periarteritis nodosa, (llinical manifestations and post- 
mortem findings with report of 6 cases, 595 
Pericarditis, Constrictive, 135 

Peripheral nerves, Causalgia secondary to injury of major, 
233; cxiK-ricates with early nerve surgery in injuries of, 
450; injuries of. results of early nerve suture, 552 
IVntoncum, Supposed difference m defensive power of, in 
distinct sectors of abdomen, 247, pseudomyxoma of, 
248; multiple pcriJoneal autotransplantation of splenic 
tissue following traumatic rupture of spleen, 471; her- 
nia tViTWjgh forawitn of Winsron, jftfi 
Peritonitis, Causes of acute, observed at autopsy table, 247! 
notes concerning encajisulating, •459; use of oxygon and 
oxygen liberating substances In Ucalment of anaerobic, 
in guinea pigs, 520 

Pcrilonizalion, High, in gynecological surgery, 574 
Pes planus. Diagnosis of, with x-rays, ^2 
Petrositis, t8, apical; medical and surgtcjil manvigcment in 
cases with ami without complicating meningitis, 327 
phantom limb, Painful, trcitcd by liigh cervical chordot- 
omy, SSI 

pharynx, Keratoconjunctivitis sicca and buccnglossophar- 
yngitis sicca with enlargement of parotid glands; 2 
cases of Sjogren's syndrome, with pathological stuily of 
lacrimal gland and parotid glands in i case, 443; naso- 
pharj'nx; study of 140 autonsy specimens, 346 
plilegmon, I’dviparictnl; s]>ccjai tjTic of, of broad liga- 
ment, 261 

Phosphorus, Study of distribution of radioactive, in 3 cases 
of cancer, 516 

Phthalylsulfathiazolc, Surgical aspects of certain sulfona- 
mides and antibiotic agents; collective review, r 
I’hthiacs, Some cases of intestinal tuberculosis in, with ref- 
erence to prognosis, 148 

Phi^’cfc-^llhcini nrincinle of extrapcritoneal cesarean sec- 
tion; eliiddation of technique based on 175 cases, 58 
Pilonidal sinus, New and successful closed operative nro- 
<^urc for; gluteus maximiis mobilization; sliding 
muscle graft procedure, bog 

pituitary adrenotropic bornione, Hffcct of, on cholesterol 
ana ascorbic acid content of adrenal glands in rat and 
guinea pig, 102 

pituitary extracts, Experimental production of exophthal- 
mos In fwiidulus by means of anterior, 207 
pituitary gland, Lesions of, accompsnying obesity, J02; 
treatment of Cushing's syndrome, 549 
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Placenta previa, Selective treatment of antepartum henH 
orrhage, 57 

Plasma, Protein estimations in battle casualties, 9^; occur- 
rence of fibrinol^la in shock; prothromblB tune and 
fibrinogeaof j during hemorrhagic shock, 94; telaUoaoC 
certain fractions of globulins of, to coagulation defect 
in hemophilia, iSi; homologous serum jaun^ce fol- 
lowing administration of commercial pooled, rSj; 
oral feeding of, 303; amino acids in production of pro- 
tein of, and nitrogen balance, 307; protein levels in 
normal individuals, 307; total avulsion of scalp; review 
of problem with case of skin graft in which thrombin 
fixation of, was used, 541 

Plastics, Experimental observations on use of absorbable 
and nonabsorbable, in bone surgery, 388 
Plastic Surgery, Fistula of penile urethra, 166; correction of 
superficial vascular and pigmented nevi, 395; prin- 
ciples in reparative, 395; anesthetic management in 
reconstructive surgery of mandible, 542 
Pleura, Primary endothelioma of; case in patient with 
chronic Imphatic leucemia, 36; acutely infected ef- 
fusions of; technique of penicillin treatnaent, 131; pen- 
icillin treatment of empyema; 94 cases, 943; primary 
mesothelioma (endothelioma) of, 244; extrapleural 
pneumolysis in pulmonary tuberculosis, 340 
Pneumoencephalography, Midline anomalies of brain; 

diagnosis by, 122 
Pneumowaphy, Subdural, 605 

Pneumolysis, Extrapleural, in pulmonary tuberculosis, 340 
Pneumonectomy, Intrapericardial approach to lung root in 
treatment of bronchial carcinoma by dissection, 344; 
closure of bronchus in, and lobectomy, 434 
Poliomyelitis, Acute anterior, complicating pregnancy, 263 
Polyarteritis nodosa, Report of ir cases with review of 
recent literature, 77 

Polyposis, Considerations about case with muWple gastric, 
nypectroph'c gastritis and cancer of pylonc antrum, 
230 

Pott’s disease, Usefulness of low lumbar sympathectomies 
in surgery of obturator nerve as auxiliary method in 
treatment of spastic paraplegias in, 23 
Pregnancy, Congenital cataract and other anomalies fol- 
lowing rubella in mother during; California survey, 

1 17, synostosis of pubic symphysis; anatomic and clin- 
ical study, 161; acute anterior poliomyelitis compli- 
cating, 263: 2 hour test for, 263; rubella in, 263; puer- 
peral infection, 365; prenatal syphilis, 266; results in 
18,600 booked deliveries, 266; efiects of suprarenal In- 
sufficiency on, and offspring, 311; blood disorders as- 
sociated with, 370; clinicostatistical considerations 
based on 128 cases of extrauterine, 370; parathyro- 
prival tetany and, 370; cesarean seePon for e^nlepsy 
•n. 371 1 Hodgkin’s disease and, 371, certain aspects of 
cancer of endometrium associated with, 476; vapnal 
flora during gestation, 480; haptoglobin during, con- 
finement and postpartum period, 480; gestational neu- 
ronitis, 481; congenital abnormalities in infants follow- 
ing infectious disease during, with special refercrKe to 
rubella, third series of cases, 483; indisddual blood dif- 
ferences in relation to, with special reference to patho- 
genesis of pre-eclamptic toxemia, 484: adenoma of 
islets of Laogerhans and, 367; gingivitis of; history, 
classification and etiology, 375; frequency of nephro- 
gestosis during years of war, 575; sigmfiancc of my 
oma uteri in, 576 

Pregnandiol, Ovarian and uterine grafts in n oman and var- 
iations in urinary, 478 

Prematurity, Premature delivery; causes and results. 264; 
obstetrician's responsibility for hazards of first few 
days of life; anoxia and, 266 


rresentaPon, Bracht's maneuver in dtUvety oI wlvic 
Pressure changes, Piezoelectric crystal measureoMts of fa 
abdomen of deeply anesthetized animals during r^. 
sage of high velocity missile, 568 
Proctosigmoidectomy, Abdominoperineal, for cancer of 
rectum; conclusions based on 5 years’ eiperienct. 167 
Pri^athism, Suipcal treatment of mandibular, ig 
Prolan B, Testicular chorionepithelioma accompanied by 
excretion of, and hypophysial changes, 402 
Prolapse, Late results of operative treatment for, of inler- 
vertebral disc in lumbar region, 336; transpyloric, of 
mucosa, 459: of rectum in adults, 464; uncomplicated, 
of ovary as cause of acute abdominal pmn, 476 
Prostate gland, Clinical anatomy of tumors of, 272; topical 
use of clotting agents in surgery of, 488; prostatic can- 
cer treated by orchidectomy, 489; liver changes and 
other effects of diethylstilbestrol during treatment of 
cancer of, 581 

Prostatectomy, Retropubic, 4S9 
Prosthesis, Retracted and short amputation stump of leg: 
treatment and, 389 

Prostigmine, Studies of surgical morbidity; effect of, on 
urinary tract in gynecological survey, 160 
Protein, 0 / plasma; estimations in battle casualties, gj; 
amino acids in pr^uction of plasma, and nitrogen bal- 
ance^ 307; levels of plasma, in normal individuals, 307; 
requirements of, in adults, 307 
Prothrombin, Occurrence of fibrinolysis in shock with ob- 
servations on, time and plasma fibrinogen during hem- 
orrhagic shock, 94; prothrombinemia in hemorrhagic 
diatheses and its response to vitamin K, 206; level of, 
of Mtiphtral blood and sternal marrow, jga; time of, 
and anesthesia: clinical investiption on effects of ether 
and spinal anesthesia on, level of blood, 603 . 

Protoporphyrin, Some newer concepts of natural drnva- 
uvea of hemoglobin, 393 , , » 

Pseudarthrosis, New concept of treatment of congenital, ot 
tibia, 496 . , . » • I 

Pseudohermaphroditism, Adrenogenital syndrome 01 girl 
with, 139 • 1- 

Pseudotuberculosis, Tuberculosis or, of endometrium; clin- 
ical study and results of cytohormonal explorations, 

Psychofogy, Reactions In soldiers to loss of vision of om 

Ptosis, Paralysis of ocular elevation with and without, 44 t 
Pubic ramus, March fractures of inferior, 283 . 

Puerperium, Puerperal infection, 265; haptoglobin ounng 
pregnancy, confinement and postpartum penod, -4 . 
Clostridium welchii irifection treated with pemo . 
483 

Pylorus, Transpyloric prolapse of rnucosa, 459 
I^ria, True infective abacterial, j68 

R ADIOKYMOGRAPIIV. Cardiovascular; usefulness 
. and future, 197 , _ . ,.,1 

Radiophosphorus, Histological effects of, on normal ano 
lymphomatous mice, 89 .. j- _ 

Radiwodium. Studies of effects of radioactive 

of roentgen rays on normal and F, ' ’J^cy 

Radium, Cancer of oral cavity; its loaUon and fr^uen^ 
2«; primary epithelioma of tra^ea, 
their treatment, 90; electroeadotherroy a J , 
radiothtrapy in itirin. cane;, 

of effect of irradiation on adenocarcinoma Men^ 
metrium, 157; dosis jneasurements m r«ni^ 

dialioa of female pelvis, 199; use d , . htman- 
program of array air forces, 20*; interstitial 

^oma. 305; s>'mposium: dosage "1'”/ j” 444 

therapy with, 404, treatment of caranoma p. 
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Ricnsay Hunt’s syndrome, Site of facial nerve lesion in 
ases of, 333 

Raynaud’s disease, Venospasm; part in producing the clin- 
ical picture of, 76 

Recklingnausen’s disease, Deformities of spine in multiple 
neurofibromatosis, 337 

Rectum, Cancer involving rectosigmoid and sigmoid, ajj*, 
contribution to study of anorectal cancer, *56; urinary 
dysfunction after excision of, 272; .carcinoma of colon 
and, 358; colonic and proctoscopic diseases; collective 
review, 417; prolapse of, in aduUs, 464; restoration of 
continuity after resection of, 464; cancer of ; discussion 
of preoperative preparation, postoperative complica- 
tions, and colostomy management, 466; selection of 
operation and technique of abdominoperineal resection 
for carcinoma of, 466; abdominoperineal proctosig- 
looidectomy for cancer of; conclusions based on 5 
years’ experience, 467; colonic and proctoscopic dis- 
eases; collective review, 521; coincident removal of 
additional structure in resections for carcinoma of 
colon and, 564 

Rectus sheath, Use of, and superior pubic ligament in di- 
rect and recurrent inguinal hernia, ^32 
Refrigeration, Shock and, 96; return of vision sn transplant- 
ed adult salamander eyes after 7 days of, x 14 ; in ortho- 
pedic and traumatological surgery, 499 
Rehabilitation, Of patients totally paralyzed below waist, 
alth special reference to making tliem ambulatory and 
capable of earning own living; control of urination, 
237; orthopedic and, service of Royal Air Force, 498 
Retiaa, Glioma of, and of brain in collateral lines in same 
family; genetics of glioma, 17; heredodegenerative dis- 
eases of; attempt at classification, 544 
Rhabdomyosarcoma of skeletal muscles, 278 
Rh factor, Blood, blood derivatives and blood substitutes 
in obstetric and gynecologic practice, $41 survey of 
subtypes of white Australians, 79; report on trans- 
fusion of 2,386 liters of blood, 183; erythroblastosis 
fetalis in firstborn, 287; individual blood difference in 
relation to, with special reference to pathogenesis of 
_ pre-eclampsia toxemia, 484 , 

Rhizom^lique, Roentgen therapy for rheumatic diseases, 

Rhizotomy, Spasmodic torticollis; severe organic type 
treated by combined operation, and fusion, 383 
Ringer’ssolution, Value of physiological substrates in sperm 
migration in selected cases of human fertility, S5 
Roentgenography, Lesions of aqueduct of Sylyiu^ 22; 
silent and masquerading intrathoradc lesion^ 40; 
thoracic gastric cyst, 43; congenital cystic dilatation of 
common bile duct, 49; diagnosis of tuberculous sal- 
pingitis, S3; skeletal and pulmonary rnetastascs from 
cancer of kidney, prostate and bladder, 70; osteoar- 
throsis alkaptonuria (odironotica)^ with description of 
case, 72; hookworm disease; small intestinal study, 88; 
roentgenological findings in lungs of victims of Cob- 
nut Grove disaster, 88; histological effects of fadio' 
phosphorus on normal and lyraphomatous mice, 80; 
treatment of ununited fractures of neck of femur; j»l' 
lective review, 105; lipoma of corpus callosum; clmico- 
pathological study, 123; cystic disease of *30| 

clinical and roentgenological aspects of differraUal 
diagnosis of mediastinal tumors, 137; surgery o* 
diastinura, rr?; acute pancreatitis and splanMmc 
block, 153; study of ureters in bladder neck obslroc- 
tions, 165; vasoseminal vesiculography and its clima* 

application, 168; on incidence of osteochondrosis, 17 , 
cardiovascular radiokymography; usefulness ‘ 

tore, 197; examination of ankle joint in 
tures, 197; roentgenology of draining bronchi from 


tuberculous cavities, 197; Bechterew’s disease from 
roentgenological point of view, 198; roentgenographic 
appearance of temporomandibular hydrarthrosis, 207; 
primary mesothelioma (endothelioma) of pleura, 244; 
roent^nologic and gastroscopic study of gastric dis- 
ease, 248; supine projection m diagnosis of lesions of 
<»(pus and posterior wall of stomach, 248; invagina- 
tion of stomach, 249; surgical treatment of malignant 
tumors of duodenum exclusive of those arising from 
papilla 0/ Vater, 252; value of, in diagnosis of tubercu- 
joas of Baubin's valve, 253; 4 cases of diaphragmatic 
intumescence, 238; n^hroplosis with coexisting le- 
sions, 269; trauma of lower urinary tract, 274; myelo- 
graphic diagnosis of extramedullary cervical spinal 
cord tumors, 298; signs of herniation of cervical inter- 
vertebral disc, 298; correlation of gastroscopic, roent- 
genological, and pathologic findings in diseases of 
stomach; analysis of 245 proved cases, 300; localiza- 
tion of foreign bodies in chest, 300; review of litera- 
ture pertaining to, of gastrointestinal tract for year 
1944, 301; roentgenological skeletal changes in mye- 
loma in childhood, 303; spondylolisthesis; criteria for 
more accurate diagnosis of true anterior slip of in- 
volved vertebra! segment, 304; reflex hypercmic de- 
ossifications regional to joints of extremities, 308; 
cephalhematoma deformans, 333; bilateral cervical 
ribs which became manifest after trauma of hands, 
338; secondary epithclization of cavities of ^onic 
lung abbesses. 341; roentgen and clinical problems in 
so-called solitary metastatic tumors in chest, 345; dys- 
phagia due to causes other than malignant disease, 
347; hiatus hernia of stomach as source of gastroin- 
testinal bleeding, 353; congenital duodenal obstruc- 
tion; 6 cases and review of literature, 335; papilloma 
of gall bladder, 363; sideswipe fractures, 386; angiog- 
raphy; evaluation of usefulness, 389: diagnosis of pan- 
creatic cyst, 402: roentgen changes associated , with 
pancreatic insuniciency in early life, 402; radiographic 
analysis of spondylolisthesis, 403; studies of spleen, 
403; EWers-uanlos syndrome, 409; factors in diminu- 
tion of mortality rate in acute Intestinal obstructions, 
461; subacute volvulus of terminal ileum, 462; true 
aneurysms of renal artery, 486; so-called retarded or 
occult fractures; significance of parallel projection in 
roentgen diagnosis of fractures, 496; diagnosis of can-, 
ccr of stomach, 307; significance of minor bone in- 
juries, 507; method of encephalography, 548; roent- 
genological appearance, early and late, of congenital 
preluxation of nip treated with abduction splints, 548; 
subdural pneumography, 603; translumbar aortog- 
raphy; its diagnostic value in urology, 603; scout film 
of abdomen, P03; anaerobic cellulitis due to actino- 
myces, associated with gas production, 60S 
Roentgen rays. Diagnosis of pes planus with x-rays, 72; 
studies effects of radioactive sodium and oi, on 
normal and leiicemic mice, 89; superficial burns of skin 
and eyes from scattered cathode rays, 200 
Roentgen therapy. Primary epithelioma of trachea, 32; 
primary endothelioma oi pleura; itporl of ease in 
patient with chronic lymphatic leucemia, 36; possi- 
bilities of, in treatment of cancer of breast, 90; nlsto- 
logical study of effect of frradiatlon on adenocarcinoma 
of endometrium, 157; carcinoma subsequent to radio- 
therapeutic menopause, 158; dosls measurements in 
roent^n irradiation of female pelvis, 199: of malignant 
tumors of nasopharynx, tgo; newer investigations of 
radiation effects and their clinical applications; I’an- 
coast lecture, *02; carcinoma of larynx following 
irradiation, 305; results of, oflcucemia, 305; treatment 
of hemangioma. 305; transitional cell carcinoma, 32S; 
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cancer of larynx; s year results of concentradon radio- 
therapy, 330; value of orcfudectomy in treatment of 
cardnoma of male breast, 339; management of malig- 
nant tumors of testis, 370; cytological anaiyus of w- 
sponse of malignant tumors to irradiation as approach 
to biological basis for dosage in radiotherapy, 405; 
diathermocoagulation and, of malignant turnon « 
upper jarv, 44s; for rheumatic diseases, joS; temporo- 
maxillary actinom}n:osis caused by anaerobic actin- 
omyces of Woiff-Isracl type cured by combination of 
sulfa drugs and, S4*; supervoltage radiation; review of 
cases treated during an 3 year period, 1937 to 1944 in- 
clusive, 606: for malignant teratoma of testis,53); Icu- 
cosarcoma, 611 

Kosenbach, Erysipeloid of; response to penidNin, 190 
Rubella, Congenital cataract and other anomalies follow- 
ing, in mother during pregnancy; California survey, 
117; in pregnan^, 863; congenital abnormatiUes in 
infants following infectious diseases during pregnancy, 
with special reference to; tWrd series of cases, 483 

S ACRUM, Dermoid cysts of, espcdally with view to 
treatment, 413 

Salivary glands, Adenolymphoma of parotid and sub- 
maiillary, 546 

Salpingitis, Roentgen diagnosis of tuberculous, $3 
Sarcoma, Of breast, 31; diagnosis and management of uter- 
ine carcinoma and, ja. of connective tissue ^ccs and 
of musdes of extremities, too, bilateral pnmary, cd 
kidney; report of case and review of literature, a^<y 
Scalenus muscles, Painful nocturnal paresthesias of upper 
extremities, sjj 

Scalp, Arteriovenous aneurysms of, and face, rty; total 
avulsion of; review of problem with presentation of 
case of skin graft in which thrombin plasma fixation 
was used, 54: 

Scars, Action of roethykholanthrene on certain, of skin in 
mice, 4J3; concerning the phenomena of anest of 
function by neural, 449 
Scleroderma with esonhageil symptoms, 37 
Sderosiflg injection of polycystic kidney wHowfng surreal 
exposure, 373 

Sclerosis, Sympathectomy in peripheral vascular, $53 
Scotoma, Paralysis of convergence with bilateral ring, fol- 
lowing injury to occipital region, 44J 
Scrotum, Sodal distribution of cancer of, and of penis, 68; 

spontaneous gangrene of; Fourmer’s gangrene, 167 
Sepsis and asepsis in spinal anaigesia, 194 
Septicemia, Effect of penidllin on caused by anaerobic 
microbes, 401 

Serum, Decrease of cholesterol ester of, in hemolytic disease 
of newborn, 60; determination of biood groups; use 
of rabbit immune, sSr; jaundice following adminis- 
tration of commercial pooled plasma due to homolo- 
gous, 183, treatment of wounds with acidophil paste 
and acidophil, 187; treatment of shock with, from 
patients with hypertension, S90 
Serum sickness, Delayed, 411 
Shelf operation, Pathomechanics of hin after, 384 
Shell fragment. Late erosion of, info bladder, 48S 
Shock, investigations of postoperative; hemoconcentra- 
tion, plasma protein and blood electrolytes after gav 
trectoroy, 4$; effect of intravenous administration of 
oxygen on, in dogs and human beings, 8 j; sludged 
blood in traumatic, precipitation and agglutination of 
blood flowing through vessels in crushed Ussues, 93; 
occurrence of fibrinolysis in; prothromWn lime and 
plasma fibrinogen during hemorrhage shock, 94; 
electrolyte changes and chemotherapy in expnimental 
bum, traumatic, and hemorrhage, 95: vascular mech- 


anisms of terminal, 95; and refrigeration, q 6- trfji 
ment of, with serum from paUents with hvprrinaM. 
390; capillary and venous blood in Uauaaijc 40S 
concentrated human albumin in treatment of’ rto- 
fatal anaphylactic, 510 ’ ^ ' 

Shoulder, Rupture in aponeurosis of joint of; its treatment, 
173; recurrent dislocations of, j8i; experience with 
capsulorrbaphy for recurrent dislocations of, 497 
Sigmoid, Cancer ot rectosigmoid and of, 25$ 

Sinus, Thrombophlebitis of lateral, 13; aeroheraaloma of, 
337; problem of secondary frontal surgery of, 343 ' 
SjSgrcn’s »yndrome, KeratoconjuncUvids sicta and bucco- 
glossopharyngitis sicca with enlargement of parotid 
glands; a c.sses of, with pathological study of lactimsl 
gland and parotid glands in r case, 443 
Skeleton, Skeletal and pulmonary metastases from cancer 
of kidney, prostate and bladder, 70; roentgenologial 
changes of, in myeloma in childhood, 303; rhabdomy- 
osarcoma of skeletal muscles, 278 
Skin, Ehlers-Danlos syndrome; of 3 cases, 97; cutaneous 
carcinoma produced by coal tar of pilosebaceous ori- 
gin, 100; superficial barns of, and eyes from satlercd 
cathode rays, 200; epidemic keratoconjunctintij with 
lesions of, 316; late recurrences in, following radical 
amputation of breast for carcinoma, 240; cutis grift in 
surgery; review of results obtained; indications and 
technique; report of cases, 280; repair of surface d^ 
fects of upper extremity, 396; Ehlers-Danlos syndrome, 
409: sacral dermoid cysts with wew to treatment, 413; 
nistaminelike action of curare and tubocvrarlne ia- 
jected intracuUoeously and intra-arterial!/ in nan, 
$0$; amebiasis of. end subcutaneous tissue; report « 3 
cases with amebic ulceration of abdominal end tho- 
racic wall following intervention, 514; management 
and surgical resurfacing of serious hums, 590 
Skull, Achalasia of esophagus following deprewed fracture 
ot base of, 233; repair of crarual defects with referenw 
to use of canewous bone, 332^ tenmoromaxillaty ecu- 
nonjycosis caused by anaerobic acnnomyces ol W olB* 
Israel type cured by combination of sulfa drugs and 
roentgen therapy, $4t . .. 

Smears. Value of, from vaginal secretion m establishing 
differential diagnosis pertaining to ovarian activity in 
women, $72 , . , 

Sioith-Petersen pin, Treatment of slipped upper femoral 

Spas^^yfuse 0/ curare in oil in treatment of, following 
injury of smnal cord, 44S . . .. „f 

Sperm. Value of physioiopca! substrates m migration ot, 
in selected cases of human fertility, 53 
Sphincter of Oddi, Syndrome of, 363 . 

Spinal analgesia. Continuous caudal and, m cesarean sec- 
tion, 60; continuous, in cesarean seebort, S7o , 

Srnnai anesthesia, Ilypotenson and; vento! test, 
chloroform; comparison of mor^ity. 4or;.proj“ 
bin time and anesthesia; ^'fiical JnvesUgaU 
effects of ether and, on prothrombin level of o'*w. 

Sfwoal cord. Extradural spinal hemorrhage, 

of lumbar intervertebral disc protrusions, 123, su g ^ 

for relief of pain; anterolateral cbordotomy, 217, / 

iographic diagnosis of extramedullary 

of. 298; iumar herniations of 

value of Surgical removal for naval 

concussion of, in war wounds, ». 

in treatment of spasUdiy 

StslaUo»;J nmronltU, .Si; 

varailar tumor. oI, by “gS 

gromas, sjo; painful phantom hmb treated y 
cervical chordotomy, 351 



WDEX- 

Spine, Extradural u 
patient due lo '« t^ealiSS 

pJicaPons. 2 j 6 of; neu?ol°;,g^’j^ed 

vertebral disr^^ lumbar berJ^F ^ ’"volved 
personnel. of surgica&Ji®f,‘>f inter- 

Jntervertebrai^'ri- ^ '■esults of oncnf^JT ^val 
deformities nr Prolapses K“,ir for 

Splanciiucolomy Distant , “lettal dise, 




weatment of oerfm-o ♦ i^*®^''o‘otestinaI hu"^ j?’ ^'atus 
“■<»> oh raSo^nf?.'''' '"‘h S S' ''"''0‘hre and 
'■oentRenoln^TiLt Hloer; results of .f ^°o cases of 


cysts,?57- to endXhdfom of,' “"a tecaJ do'ra and its eSet'o'"''’' 


■o, 401; 

Streptomydn of, ,;r 

fcSS “■? “T4c"fS's’Sr,?' ‘'"‘“'•o sni- 


^humatic ru 3^3 “ “'onic 

“W4 “s£“vS-o 
penetrating into .fe ^wter curvaS^J^‘“”^‘*c 
We”?' pWtfon” 

dible '"Miliary, in „„„, , ^“'''’"•W Sumnarv nt hrelhane 

p£tS?[f£-??£pVpTat po™?iSS Viet'.; tS’ 

SpondyloIi8th«i. /^ a . ^ with abduc' l’'’°*onred Wai ^H'^^nibrane of n«,* 

^ssitp-r~v.-!-„‘st;^, sISsjg'igSig 

i^s 

ueillin j,|. ^'c nerve wif)i e^ °* ethmoid branrt. 

>e«s<jf „,„„ n "'Ihohronic of S*e™P'ionofsynd?nt “Ph- 
Suprare„a|g,,„5 " Olfactoot fissure 25^™“' »ssocialtd 


Svs.SsS.-3A",;‘i 

.jigsa^ 

- fiPi^ss 

sonnel, uV surgicai removaTf 

lahyrinth dfeniere?;;'.?..?”'"'", Ls' h’ST'P'V; 


iSSriP?"™; 4^i ProSWis''',™*. 

invagination Jr duodenal uW/ .,?'^ °*pcpticulccr 
located kigSu^Jj' ehhmucous l/poma®of 
carcinoma! oFr?r '“'face o! °/’ '«i “'cers 

of .eastric di,™ °“!“”“' 0 Eic and “ “■' 


Bascroenterostomvfo?^ "5 retention aff^r 
treatment, rio- duodenal ulcer- nr« Ppsterror 
of .eastric dSa °e ?»”°'‘’Si'=”"<i SasS?,?"-'’'’*'’'' 
.nosisotlesim'.?’ viS; enpine pfS./,! 

■nvasination „"/ °' “J"* and poste?dr ™, W 

h^Tiertropiiic cast!it’;f^ ji'aaltipIeyastrTnii of, 248; 
'50; diverticnp! nf ‘ ' “”'i cancer oS - •'“'vpoaia. 
reference lol!?/' ’5'>l labercuksi, Pf'^c antrum, 
of symptoms i!?,°? '" fbiihren, ecS ren"“'' 'f'claf 


rU'?,' “atSl''???™ of inlerverte- 

labyrinth deafness zjg J if Per- 

" 9 ; cuds graft ? '^"P*). <fiaE„;sfs f:!'>'‘irops of 

comments !„ i„m ■ f'vreiv of re!„lts f'aV*‘sof, 

cases. 2 ftn-« **^dications anrf fis u • cPtained with 

Wsu5«r.?c!7' '™>me„trf'fc'’w'W 

rielrt lung ' '“‘ment of abscesfor Sm'^^ media, 
absorbable Md’n f’'i'™“‘al obslrratf"^'^ ‘ i°i’c “f 
ejcDenVn '*®nabsorb.ihi« .ni„‘!V®^*?”s on use of 
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'•ymc airi'ulJtJon, Imlicationt for. JS5 
Sjirfvjlhfctom)-, Hole nf. In txrilni^^nt nf i'nnirrjaja 
and (fmllulf, n: fof iKh^mU (t)l!>r*tQ; Irnt'ral aftrty 
I S^tinn. 35. (or n’.tt K r>a5n ^ fan- 

err of crrvii. jM. fur li)'f>rtlfn<J.>n, l^i.i for. fnr 
cancer of ccrcit iifrri. in {■rrijv'sfral **w«jUr 
»cJefi«i«, 55 1 

Syfr:,’uih<tic firf»r». I’w/ufnr^* of tr» lunslar »yiriulbec* 
lorJrt ifi Jurj^rry of ohturatnr rrree *% tuti-urv 
trelhoj in irralr>rnt of »fntJ;e |ari*>trr-at ».*> I'oft'a 
diicav*. 35. ntrrrytiuon of »yrj-;«iHf fic Mn>nit<yf 
lem in rtUli-'n to traun». 133; laftrry lor ky^irrlrn 
«im. 135, effect «if, and vafit» nrrvrt tn activity of 
hunun urelrr*. cl;, tvfntuthetic f.l vk 0/ ttfl’afetx"- 
efi'in, «;>p.’ifat:»n in orlh-iivtlic rnn.iit.rmt. 51)1 
‘'yniphjn.i pa!, it. Sj-nottiYsi tj, araton c and cLn.cal 
Jtady. jf»i 

’'y'T'lrxj'ne. .KanlhiTJ 01 li;>r»d r'*ral«'n.» of iftn;>of»l 
Ironr, Hand (.'hfitSian ‘'cha'ier it;, ci »;i!.inctfr rf 
CM!., 

'')7'hi!.V rVcnaij'. iVi 


T VMhlWDl.s. tVIiohl Mvil. 30 

rapeworn, fira'af ryiSJirrcut crfSaf.xar, /rj»rfl ♦■f 
cate of riaratile intilimai, 33*3 
Tethnique, N)t.< impfutr.-tirnu in, <J 

'15, r.CT Irratmenl for (wH,.5vtratit< |va!i*>.«nary <ul 
la;rv, Si . ctmunanat lantiar aneithmu *ilh 
105, ntra;>ericardul appruich to la*** r'»*t m treat- 
nrnt ol iironeiaal carcj'’'>ma by ji-ttrctinn j,nnin-..>- 
nectr'-ny, jh. rn>i.!'icati'in of. for ojrr <4 raf 
i.erna in idallv 35^, ^iect.-m of ojvntjm an-l. of 
a!».l I'wnopernral ftnertion f-’f caremnnu o# mtum. 
3 ',6 

r*n'i>»nv, ttmulituf tiaUlitirsoi'enat!i'Mnnl»wr»ln|vt’» 
lylic fert. ait.h or tfa*tp!antati'«ni t-f. i?j 

Trnon't ca;rt.i!c, Injrctian of otym into. i'.. ladet l>|* 
implant f rr u«e aftrr rnucleat. 'n. 115 
Trralona, <if animof rctlJitmum m cnnip of ir.trUf) 
ace. atwdy of I'l caw ta-l <J tteTnw«>< ferrt*« 
35'j, fivntcpn theiapy frer ma! entnt. td tetfi*. 5'! 
Tmi, T>*o hc><3f fi’fznx'KY, i‘n, atsay nf aiffenocort.cal 
matrrial by mran* of cljtoyrn, in adirnaUctontirr*! 
moav. 5i<> 

lentictc. Tumor of, 371, lympfwjaarmma of. 470. rninafr 
m«5t of rvalicnant lumori «'f. rare eav of fi4I>eu 
loma «if 3'ii, chofionepilJxI.rjma of. atm'n;ar.ierl by 
excretion »>f jwolan It and hyp-vbyn*** cliansen. 
Tetlotlcfone. f unctional utrdne brnofthasre and their 
treatment mth. t'>0, peripheral in!j!ril«>ry influence of 
large ij of, on epiphyteal carlilirnoui itrowth, yio 
Tetarrut. I'enicillin m. H|, in .Mrican and f uropean ihealcm 
of rtar from igpr *'>35. igr. du't in aurt-cal tfceitert 
ai pr^orible tourre irf (eHln'irratitr, mb 
Tetany, I’arathyroprn jl, ar.'l pregnancy, tyo 
'niiouranl, htruciuial cKingmin ihyriidsundtof patient* 
treale.) with. 3 ti , toaiciiv of, 3i3, (rraimrni of l>>|«r 
ihyroidiim «ith. with reference totoaic reaction*. <ol 
lective retie*. 515, tolerance of normal, of Ihytmdee 
tomized, and of thiourea or, treated d-ig* to oral «fet.e 
catetl tliyroirl an-t to inttatenou* thytuxinr. 4t<; te 
mivtiont in thyrototicoM* after, 335, "thm" tlrolT* in 
thyrotnxicoxit, 517 

TlioracopUMy, Muvui.iiiaxDc inciuon for pottettor, SS' 
Tlioracntomy, Surgery of mciliattinum, 147 
Thorax, .Military surgery of, in forward aiea, 57; ret lew of 
activities of thoracic ccnier for HI and IV hfi>|>Ilal 
group*, icolh general hotplul, Turofiean theater of 
fiperatUinx, from June to, inn t'* January i, t9t<» s’*; 
Client and mavjuerading inirathoracic Irsion*. 49> fur 


ihrr cxjwriencrt with endotncKeal eth.er ait btn 
Ihnracic ijfgery, J!;, liatile wounli ' - * 


Ihnraoc Utgery, J!;, LaHle wounli of canty of tit 
jathc'cenct:), clnical picture anJ l.hertpyofcbwtb' 
itttirx, ijS, rvanar-m*m.t of war virj-i,!, of chat h 
late tenter, ly-j; renelrati-g wo-j-, !, rf. p^j. 
rmmafy fijem-i in chrit wrxm-'.. 33i;Futmbo!tih 
thoracic lurgery. an: f-enelcatirj w.R.n.'i rf th«t 
ttf. treatment rf ggn.hot w^n.*, rf rfot li fell 
a-.-lrtl Ly {wnlcitl.R tKerapy, sjp.ttisirtcnww.'-.iirf 
•M emen and.p'w'jced l.y h gh tekiotyr ii. 
htealixali'in of lorrirn Jp.l.ct in. joo; rre-hai'.-a! tu- 
rvwt. 4t7. lymj.H-j.-n; r.on'nahg'U'it coed rf 
raf-Hatu*. lii.f'Teet tj Irafnih.'ejcicvar t'jrtyupfn 
funclein* iJ itivnach and eaily cf.rcJ er-une rf jj. 
tirnti wilS iv-'U ulcer. 357;a-e!,iiinrf tinxslia'j. 
cutanc'ju* i.tiue; rejvwt rf j caw with ac-'l'c aWt- 
alion cl wa!i d a'«l i~>rn a-.l of. l.iViei-j bicTTrS' 
lims, U 4 : ancstheca in a-jff?ry c*, for 
n f‘al. O.-nlcal ute of i<f,:ci."i“. in ir.'fct-<e» cf ear, tose 
and. iS, Subacute (wirtiit of itia* frf^rvic? iiippin 
t» rn rf matt j*i! or of Lateral irg-n cf, 475 
Tht<im'e'5ifi5e!*{it. Of Utenl tin-at, tj; fb)n--'l..rc ttm- 
a Jrfati-m* in care rj fatieni* wii-S vanfi>»e vent, j-jo 
Thr«ml«H.t, .Vcw f-ni!.nr» •ith rft{« 1 t la ettst. pa- 
tent »n anrl trr4t.‘nenlo/,a'ie'n’*».*-i,;;:l)!roniV 
c d,w-4»c, Itj; artr’.il. eipen'ne'.ta) i-vl tk: 


ti^cuf-dilvevt, a<(;iivirf artr''.a!. 3*i;chare“te rf, 
rf 1,1 .-.1 1 nw' I, and d.-.cal ute rf i'.li 


an-l rnNiI 

ti»*ri!a.Ht, mmcflien' trn'eji; recptery after r»- 
wrti -n with hfturn, 453, rf^ienlrfs « 
l■*f«ltat.,>n ef a-<tU, jx, rfi'ilrntnn nf l.fj^llonrf 
a.wta iLefiche'* t)nd’'>*v) Irratrl hy revdimof bi* 
fureatijn, 5 jj; early il.igii'" » avi a’.xtite Iteitffral 
withlrfjann. 53S, a.nf..-i*ifJaat Ihrrapy i» 
enent id, 5-,^ , , 

Thymectomy. rr"J l'•z*l»”n cf I.fe with jicetmtaxi of lu- 
ter-jJ by, 415 

lbyr-4» gU.n-l, .Sutpenr rf, 13s . , a •. 

Thyrry J i'jn.1. ChrmJral nature rf cmp-wn'I* whicB is* 
l..htt the function td. int; Mru'luriJ twegti la. of 
irtt.enl. irrateil with iKmiuiI. >|i! « 

fiy;«rthyrmdnrfi with thi>or»fit. with parljctiw ref> 
nrncr ti> tniic te-aOiont; ri’lettitc 1 30« 
t-cu'ar atpecl* of rwteixjt growth and ca n-3"i cietau- 
o'.t-n in «vr rd ef^.M.haWr. in th.M rf.6 Jt!; 
ter^lrncy to hfrn->fflutr in lliyTofotiC'i'it. 

-nee rf tiorm-al. rf ihvroi.leclomi.'ed and rf thiourea 
or thKiuticU lie»led d-gx m eral dex-cfateil. a-nd to 
intravenotii thy f otine, 3 1 5; radloactit c ii»l.nc i.n pa^ 
ioLijy cd, 335: ra-!.»»fme iJiJme in hyperthyroo-s-"’. 


Tbytutiiaiemia, Tenlcney In hernonhaw in, JJ I " 

•nm* In. after ihiourafil, 4«5; “ll'i'’ ‘^’it ..,4 

rhyioxinc. Tolerance cf normal, 


IhMwrra'cr tliiourVcil Ireat^l iWt tn oral 
thytrfd and to tnttasctvoux. its; ciopblhalmic opn- 

Tibia.*^N^^’t^.ncrpVtd treatment rf congenital p*cudar- 

Tinrutux aurium, Tympanotymiolhettcmy; wrp'cal tech 

ni'iue for relief rf. J»S t.^.^e rf 

Tl»*iie*, Changei prcxlucrd In nactl riuTOUi rtm ■ . 

xrfutinnx cimtaining iu'.fonxroide comi’ou'* *. • 


Tongue. TuUrculiiut ulcer of. Jjo ,tuJlr» 

Ton*iHectomy.|uile»econilifyton»i5lathrmi>tti’-iK'- 

To.d«!rf^i'l» rflrgli /tn^l * ibraling. on operator* engaged 


In alr}>Iarte iiiduttry, ho7 
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Torticollis, Spasmodic; severe organic type treatedby com- 
bined operation, rhizotomy, and fusion, 383; subacute 
osteitis of atlas following suppuration of mastoid or of 
lateral region of, 495 • . • 

Toxemia, Syndrome of, after burns; biochemical andpath- 
olo^ca! observations and studies, 188; discussion on, 
of gas gangrene, 399; individual blood differences in 
relation to pregnancy, with special reference to patho- 
genesis of pre-eclamptic, 484 

Toncity, Of thiouracil, 232; treatment of hyperthyrwdism 
with thiouracil, with reference to toxic reactions; col- 
lective review, 313 

Toxins, Toxic manifestations associated with crtron inges- 
tion, 97; treatment of malignant tumors by bacterial, 
as developed by late William B. Coley, reviewed in 
light of modern research, 414; therapy of experimental 
cancer with; influence of protozoan infections upon 
transplanted cancer, 517 
Trachea, Primary epithelioma of, 32 
Transfusion, Irregular hemagglutinins after, 79; trans- 
mission of infectious hepatitis by blood; 2 cases, 80; 
cord, in newborn infants, 161; report on, of 2,386 liters 
of blood, 183; erythroblastosis fetalis in firstborn, 287; 
therapy of infected wounds and acute infections with 
immuno-, 293; alterations in normal and decapsulatcd 
kidneys caused by, of heterogenous blood, 394; acci- 
dents in, soo; blood, to recipients with “cold” agglu- 
tinins, sot 

Trauma, Rupture of spleen due to, 49; sludged blood in 
shock due to; microscopic observations of precipitation 
and agglutination of blood flowing through vessels in 
crushed tissues, 035 interruption of sympathetic ner- 
vous system in relation to, 124; delayed post-traumatic 
brain abscess, 23^3; of lower urinary tract, 274; bilateral 
cervical ribs which became manifest after, of hands, 
338; probable case of appendicitis due to, 357; cjrstom- 
etf^ in study of neurogenic bladder due to, ^76; osteo- 
articular tuberculosis and, 382; radiographic analysis 
of spondylolisthesis, 403; to abdomen, 472; refrigera- 
tion in orthopedic and traumatological surgery, 490; 
isolated luxation of fibula due to, 592 
Trench foot, Tissue damage due to cold, 396 
Tuberculosis, Some cases of intestinal, in phthisics, with 
reference to prognosis, 148^ of stomach with special ref- 
erence to incidence in children, 250; value of roent- 
genology in diagnosis of, in Bauhin’s valve, 253; extra- 
pleural pneumolysis in pulmonary, 340; osteoarticular, 
and trauma, 382; evolution of tuberculous osteitis of 
femoral neck, 383; of cervix, 473; pseudo, of endome- 
trium; clinical study and results of cytohorraonal ex- 
plorations, 473; Surgical treatment of intestinal, 563; 
of renal pyramids, 378 

Tularemia, Streptomycin for, 190; oculoglandular, 544 
Tumors, Delimitation of subcortical, by direct electrog- 
raphy, 23; prognosis of benign lesions of female breast, 
28; sUent and masquerading intrathoracic lemons, 40; 
morphological study on chorioepithelial proliferations, 
based on 10 cases, 61; growth of mammalian, infertile 
eggs; is filtrable cancer virus produced, 99; of sublin- 
gual glands, 1 18; clinical and roentgenological aspects 
of differential diagnosis of mediastinal, 137; surgery of 
thyrnus gland, 140; neoplasms in apparently normal 
ovaries, 158; adrenogenital syndrome of girl with 
pseudohermaphroditism, 159; of renal pelvis, 164; 
roentgen treatment of malignant, of nasopharynx, 
190; nontraumatic hematomas, 233; mechanical re- 
sults of development of, in craniovertebral cavity, 234; 
metastatic, of brain, 234; skefetogenous, of mammary 
gland, 239; primary, of lung; 242; pseudomyxoma m 
peritoneum, 248; surgical treatment of malignant, of 


duodenum exclusive of those arising from papilla of 
Vater, 252; primary malignant, of spleen, with ref- 
erence to endotheliomas, 257; contribution to case 
knowledge and histology of Brenner, 259; hemangioma 
of ludney, 270; clinical anatomy of prostatic, 272; of 
testicle, 273; inyelographic diagnosis of extramedullary 
cerxdcal, of spinal cord, 298; roentgenological skeletal 
changes in myeloma in childhood, 303; treatment of 
hemangioma, 305; neutralization of inhibition of 
growth of, 308; cephalhematoma deformans, 333; 
roentgen^ and clinical problems in so-called solitary 
metastatic, in chest, 345; mediastinal, 349; rupture of, . 
of Iddney and hydronephroses, 375; management of 
maUgnant, of testis, 379; dosage control in interstitial 
radium therapy, 404; cystological analysis of response 
of malf^ant, to irradiation as approach to biological 
basis for dosage in radiotherapy, 405; treatment of 
malignant, by bacterial toxins as developed by late 
William B. Coley, reviewed in light of modern re- 
search, 414; cataract associated with intraocular, 443; 
rare instance of fibromyoma of ear lobes, 444; dia- 
theitnocoagulation and roentgen therapy of malignant, 
of_ upper jaw, 445; malignancy of, of hypophysis; 
critique and case report, 447; complete extracapsular 
exdsion of, of hypophysis, 447; adenocarcinoma of 
urachus involving urinary bladder, 472; clinical obser- 
vations on fibromyomas of uterus, 474; investigation 
of ovarian, 477; contribution to pathology and clinical 
course of granulosa cell, 477; sedimentation rate in 
h^rnephroma, 485: early metastases of hyperne- 
phroma in third metacarpal bone of pulsating char- 
acter, 485; displacement of kidney consequent upon 
spontaneous perirenal hematoma. 485; of renal pelvis, 
487; pulsating benign giant cell, of bone; report of case 
and review of literature, 494; cancer in childhood, 515: 
craniopharyngiomas in children, 549; suprasellar me- 
ningiomas associated with scotomatous field defects, 
S49; vascular, of spinal cord associated with skin 
hemangiomas, 550; prognosis and problems in renal, 
578; solid, of epididymis, 581; exarticulation of lower 
extremities for malignant, 588; supervoltage radiation; 
review of cases treated during 8 year period 1937 to 
1944 inclusive, 606 

Tunica vasculosa lentis. Persistence and hyperplasia of 
primary vitreous; retrolental fibroplasia or, 16 
Tympanosympathectomy, Surgical treatment for relief of 
tinnitus aurium, 323 

Typhoid-bacillus infection of surgical wound; treatment 
with urethane-sulfanilamide mixture, 191 
Tyrothridn, Summary of surgical aspects of certain sulfon- 
amides and antibiotic agents; collective review, 1 

U LCER, Esophageal peptic, 37; nocturnal gastric secrc- 
tion, 43; problem of, 46; prophylaxis of peptic, 47; 
treatment of duodenal, 48; lesions of vulva, 54; peni- 
cillin and vitamin C in treatment of hypopyon, iiG; 
located high up on posterior surface of stomach, 144; 
results of medical treatment of peptic, 145; gastric re- 
tention after posterior gastroenterostomy for duodenal; 
prevention and treatment, 149; tuberculous, of tongue, 
230; Oirling’s, in experimental burns; effect of peni- 
cillin therapy: correlation of observations with other 
recent evidence regarding pathogenesis of peptic, _ 250; 
recurrence rate of symptoms in patients \\ ith peptic, on 
conservative medical treatment, 251; transdiaphrag- 
matic resection of vagus nerves for peptic, 251 ; retrobul- 
bar, of duodenum, 252; tuberculous ulcerative colitis or 
ulcerative colitis with superimposed tuberculous, 253; 
treatment of perforated gastric and duodenal, 353; 
perforated gastric, in patient with gastric neurinoma, 
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iSi. pf«>src «4 aflrr (wffafitf.} i^ptic* .m; c'lfcct «f 
Ujulhofjric vacatoniy u!«n lunctioi* vt 
aoii early clmirtl CHurv of jintirfifa with MrliV, 4jg: 
ICO ca«rtof;«Tforatf'J pcpfif ; rwlli nf wnijrcrtnure. 
t'if, litcten iK-xjy of fwptlf. *nl faUric »rdt'>ini. 
S‘»t ; KTta«f curx atu'e of H.imwh i<eof trjtins 
jp'«n with wcniiliiy jvifafatim Intiv (irriti>~r4f rav. 
ilv. <'!>«. prr'fnt j>wti\>n of aJTTtry K Irratmeal of 
h(ce’'.ini5 i'ept'C, S ''5 

Untiil.cal cotil, in Mwlx'tn tn'anlv I'l 

Urachu», A'lcnocartini^Ti* of, unoary tlotlcT, 

■♦7J 

L'ffter, Stiniy of, in hli-l fer n«k r».«tnKti.rts iSj; atu fy 
of tulx-fcul «|4*lflC{UfCilf.4’l'f iKeiffoDJil.f-.tli >.c; 
(a-»e of fyp'niuTieiJ'y m^rtn'etcr. tij; isfrtrfosn* 
iMlinif irrpUniati n accooh-? to tV-’fpy, j;i; 
of ayrrpitj.i'lir an 1 » arit nn^rt no acit^ily h jirj.'I. 
4^;, tranv-iLantali n of ifjplicatr 1. Int > Ua »fl. rrpo'l 
<>( i C 1 V 4 , 5;<> 

UfttCTocelc. 4*-’'. l'fo!a;i4i« of. lh*'>o!;h uifthra. y.) 
l’rctfr«yai'«!'’"ny,Sir«»i'T!;’fi *4 crmntnio tccKnoyar of.Aj 
i’lethra, I’o'ljoxe of. in frnii'f, oi-'i'fffationi law^J on j 
pwi->ni) c>Wr\at..i"«. »5t, f.ituU of fw- Jr. if.'.,fli'i 
icopath'i-'ontaJ irjtfy <4. in ic»5frr«4!r«, a'-n. pfo'ipau* 
of uretrroff'r ihrvnifh. |'»i. jiiTaiy tr»l4n.ir}ittlr- 
honia of IrriaV. 4;’4. r'ln.cal a-'l >s;nil iJyfyof 

tv. 4 tfnotterLaJf. 47 * 
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tt, Rons inncfjreal, tn \« 4 ttaJ.an tfoav' itits-'n*-! »n 
Rnfnrn, J77 

rnnary tract. U*f in;urie» tA.t*. »turJ et<,( n.rr»'al mof 
liifjity, eTfCt '•I priwffT.'nr on in Qrrrotjreat ttjt- 
\tf. t'«, traiana of l iwrr. eiaJoat.-ni./ mrth'^fe 
for treatment o< urinary ino’ntinrnre. profipi i« 
of urelertreJe thruush. s'l, cftfemul en li—etn-n.*, 
j*» 7 . ■mehiav* of. 471 

Cnnntsfttt, HeKatalitation of pat.mtt t.nat’y patal«r>l l.e- 
low *»it 5 , with rt'ettftft to mallns them »— .'ra'.at.Mjr 
tftflcatwli'e of «4fainSt»-*ft Imps, e"n(r<Jo(, atj 
Urine, <f>'nfuncfiiin a/ler etcjii .n of reclum. jwr.ieilj.n 
f re.itmeni of infe< lim eaii«r<f hy {i^utee e fe«rcf. a?*, 
itfeptiimycift »n treatment of fvriiitent Infettnm of. 
yr. ovarian and uterine jrafli in woman •n-l aaru 
liofijln, prpcnafl'ii''}. a'^.ail/vnationteintneltem-eof 
f-m |>erxinaJ eav« of urinary litMani, 5SJ 
L’M!ah 5 aM«, fVaily eiloum, »<S 

Umloiry ‘‘.une u*en (or free nu**’.* fnftn m. 5*4. tnn» 
lumliar torlnsraph) , ui tJiasnrntic value m. rr>s 
Ulenjv Diaifniw!* and maruremml of oreinoma and Mf- 
CDfna of, 4a. oiyn’iietrectofTiy, 5a, lutAtl iimJieation 
5j, therapeutic a*r>en« of oleroturiil {n 

itenlity, 54, IiKto’.irirql •tiidy of efietf id Irrad ation 
on aden'Karcinoma 0} enifiimelnum, 157. (antneno 
pnuvat endoroetriufn and itn relation tn aderincarfi 
cofnn of, i$ 7 . functional uterine hemonhnset and 
their Imlment with leriioterone. a'o. jvlvi|.nnetat 
phleffTTion, a *(vrial ly;ic of phlejtmon of broad lipa 
merit. a'>i, btv« for •ymiuifiect'i'Tiy for ranew of 
rervi* uteri, t'J.A, cliniont4tMticaIf<>n*i.lcralii»n«bav..J 
on rj? caies of rttnutcrine preRn.incy. J 7 o. iu’>eiTo 
liHJS of cervit, 47J. tut'erc\ilir'''« or fweu'i'itutiercuVm* 
of ftidometruirn; clinical atudy and rmulta ol eytoW 
nrnnal eiji’oratinrw. 474; 350 eav* of eiMlnnietrirnl*, 
4731 elinical otiAervationn on (ilirumyomaa eil. 474. 
tfcalment of mynmai of, 474. cancer of crnieal canal 
of. d7Si ovarian and uterine crafts iri women and var- 
iations in urinary precnandinl, 47S. pathoKcnesi* of 
ovarian endomelriods. 470, pniMeni of semlosfeal 
diattno'is of cancer of, 5;©; vacinal and ecrsical eytol 
ogy in uterine cancer UiasnonJs, 570; eatKct of trwlo- 


fneUium, 570; end .metrimir, e;,- 

of ttiyo-nt uteri in jifTjntncy i*», 

I/rciti*. Syn Immc fJ, 4*}; iiphihuc; ilajn-wls, li„i. 
heiaff reaction and retuht of vih.wc irtaiioenu 
l.nc!j fine I'enicr'lln therapy, 444 

^ACCISIJ, fatal anaphylactic *\xi, 5:0 
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•J-aphrajmslic rcveti-md. f.v peptic aUer, J5i:t3etl 
tf s>"m7vjt'.*tic an f. on artisity (A har.tn urrtrm. 4S7 
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Van.n'ccle. 4-71 
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Juoe w. 1944 to January i, 1945, 38; m]uries of uiL- 
nary tract, 68; wounds of urogenital tract, 69; repair of 
soft tissue wounds, 82; contribution of anatomy to, 93; 
plasma protein estimations in battle casualties, 93; 
neurosurgical ser\ace in evacuation hospital, 125; bat- 
tle wounds of thoracic cavity, laS; management of 
wounds of chest in base center, 139; mechanical in- 
testinal obstruction following wounds of abdomen, 147; 
last “bate,” 155; delayed internal fixation of com- 
pound battle fractures in Mediterranean theater of 
operations, 176; tetanus in African and European the- 
aters of, from J939 to 194s, 19a; anesthetic procedurea 
used in general hospital in communication zone wiA 
analysis of 2,000 anesthetics, 193; use of radium in 
aerotitis control program of army air forces, 201; 
treatment of jaw and face casualties in British army, 
225; newer concepts in treatment of paralyzed patient 
due to wartime injuries of spine; neurosurgical com- 
plications, 236; penetrating wounds of chest, 240, 245; 
studies on wounds of abdomen and thorax produced by 
high velocity missiles, 291; wartime laryngeal inj'ufies, 
329; spinal cord concussion in wounds ofj 336; wounds 
of liver, 362; nongonococcal urethritis in Australian 
troops stationed in Borneo, 377; battle injuries of ar- 
teries in World War II, 390; principles in reparative 
plastic surgerj', 3955 lid repair and reconstruction, 44*; 
orthopedic and rehabilitation service of Koyal Air 
Force, 498; problem of nutrition in postoperative care 
ol abdonuom wounds of, 502; Investigation of role of 
cbemotberapyinwoundmanagementinMediteTranean 
theater, 50*; colonic and proctoscopic diseases; coU«- 
live review, 521; frequency of nepbrogestosis during 
years of, 575; wound healing with low vitamin C level, 
6eo; causes of amputations in battle casualties with 
emphasis on vascular injuries, 600 

Waterhouse-Fticderichsen syndrome, Report of case of 
acute hemorrhagic adrenalitis, 63 

IVilms’ tumor, Study of, 36S 

Wort, Physical capacity for; principles of industrial phys- 
iology related to evaluation of capacity of physically 
impaired for, 205 

Wounds, Summary of surgical aspects of ceitain sulfona- 
mides and antibiotic agents; collective review, 1; war. 


of urogeiutal tract, 69; early results of treatment of 
gunshot, of limb joints aided by penicillin Iberajiy, 74; 
repair of soft tissue, of war, 82; bacteriologj’ of septic 
fingers, 83; penetrating head, 121; battle, of thoracic 
cavity, 128; management of war, of chest in base cen- 
ter, 139; mechanical intestinal obstruction following 
war, of abdomen, 147; early results in short series of 
cases of ^nshot, of abdomen, 156; vascular injuries of 
extremities in battle casualties, 179; early manage- 
ment of facial injuries, 185; treatment of, with aci- 
doplul paste and acidophil serum, 187; Synthetic pro- 
duction of vitamin K nnd its use in hemorrhages and 
treatment of, 187; typhoid-haciUus infection of surgi- 
cal; treatment with urethane-sulfanilamide mixture, 
191; synthetic adhesives in treatment of, of liver and 
other surgical conditions; preliminary report, 195; pen- 
etrating, of chest, 240, 245; treatment of gunshot, of 
chest in field aided by penicillin therapy, 245;gunsnot, 
of abdomen, 257; stuuics on, of abdomen and thorax 
produced by high velocity missiles, 291 ; clostridia infec- 
tions in, of war on Karelian isthmus, 293; therapy of in- 
fected, and acute infections with immunotransfusions, 
293; experimental study on healing of, with special 
reference to action of heart extract powder (Dolianski), 
31 1; spinal cord concussion in war, 336; intestinal ob- 
struction folimving abdominal battle, 355; war, of liver, 
362; battle injuries of arteries in World War II, 390; 
air hygiene in dressing roomsfor burns or major, 397; 
cerebral fungus follow ing penetrating, 447; problem ol 
nutrition in posio)«iativc care of abdominal, of war- 
fare, 502; investigation of role of chemotherapy in 
management of, in hfediterranean theater, 502; colonic 
and proctoscopic diseases; collective review, gar; 
brachial plcxusparalysis from gunshot, 551; of urinary 
bladder, 579; healing of, wnth low >dtamin C level, 
600; anaerobic infection and gas gangrene of, of war in 
casualties from Philippine Islands, 601 
Wrist, Fractures of carpal scaphoid, 281; early metasfascs 
of hypernephroma in third metacarpal bone of pulsat- 
ing character, 485 

X ANTHOMA or lipoid granuloma of temporal bone- 
Iland-Chrislian-Schuller syndrome, 117 
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